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TexHonorusa ynnoTtHeHust ot komnaHum Parker-Pradifa
Engineered Materials Group ([pynna KOHCTPYKLMOHHbIX 1 YMAOTHU-
TeNbHbIX MaTepuanos) koprnopauun Parker Hannifin sensietca mu-
POBbIM NMNAEPOM B 06/1aCTN NPOEKTUPOBAHNSA, pa3paboTKu 1 Npo-
M3BOQCTBA YMNOTHUTENBHBIX CUCTEM, Bubporacutenelni, CUCTeM
3alUMTbl OT 3NIEKTPOMAarHUTHbIX MOMEX U MarepuanoB Ans pacce-
MBaHuA Tenna.

Mcnonb3oBaHne COBCTBEHHbIX TEXHOMOMMIA pasdpaboTKnm N N3ro-
TOBMEHUSI KOMMayHAa, OnbiTa MPOEKTUPOBAHUSA, TEXHONMOrMN Te-
CTUPOBaHNA U 06paboTKN B COYETaHNMN C COBPEMEHHBIMU MPOU3-
BOACTBEHHbIMW MOLWAAAMY NO3BONSET rpynne KOHCTPYKLUMOHHBIX
MaTepuanoB koprnopauun Parker npegnaratb LUMPOKWIA accopTu-
MEHT MPOoAYyKLUMMN: OT CTaHAAPTHbIX OO HOBbIX, BbIMNOSHEHHbIX MO
3aKasy, U3genuin n CUCTEeMHbIX paspaboTok. [NocnegHne 3a4acTyto
SABNSAOTCA Pe3ynsTaTtoM TECHOro COTPYyAHUYEeCTBa C KIMEHTamu B
pamkax gesusa kopnopauun Parker: «Engineering Your Success».

Cepun npopykuumn eBponenckoro noppaspeneHusa Parker no
NPOU3BOACTBY YMJIOTHUTENbHbIX KoJew,

EBponelickoe nopgpaspeneHvne Parker npow3BoguT yniaoTHUTENb-
Hble KoJbLia 1 crneunasnbHble NMUTbIe N3Aenust oSl aBTOMOGUIIECTPO-
EHUSA, XUMNYECKON N BMOXMMNYECKON NMPOMbILLIIEHHOCTI, rMApPaB-
JINKKN, TEXHONOMUI OXNaXKAEHUS N KOHOMLMOHMPOBaHWS BO3QyXa,
He(pTAHOro CeKTopa, MeguLMHbI, aaPOKOCMNYECKON oTpacnu, no-
JYNPOBOAHNKOBOV MPOMBILLNEHHOCTU 1 MHOMMX APYruX oTpacrei
NPOMBILLNEHHOCTN.

ACCOPTUMEHT NPOAYKLMN NMOMUMO MPOYEr0 COQEPXKUT:

* onopHble Konbla Parbak® akcTpyanpoBaHHble AeTanu, Bbirnos-
HEHHblE C BbICOKOI TOYHOCTbIO,

MpepucnoBune

* MeauLMHCKIEe U3genus,

® KOMMMEKTbI YMNOTHATENbHBIX KOMeL,

® MOHTa)XHble CMa3Ku 11 CMa3oyHble MaTepuarnsl,
® Kneiikne matepuasbl U FepMeTrKU,

® 3anTHblE NOKpbITUA ParCoat®

Martepuanbi

Vlcnonb3oBaHne ocobbix maTtepuanoB TpebyeT NpUMEHEeHWst cne-
uManbHbIX TEXHOMOMNIA M3roTOBNEHUSI KoMNayHaa. VIMeHHO noaTo-
My KomnaHus Parker npon3soguT CO6CTBEHHbIE PE3UHOBbBIE CMECH
N CaMOCTOSATENBbHO BbIMOMHAET NOAMMEPM3aUmMio CBOUX TepMonna-
CTUYeCKMX Martepuanos. ACCOPTUMEHT MaTepuanos, paspaba-
TbiBaeMbIX U Mpou3BoduMbIX KomnaHueln Parker, BapbupyeTtcs ot
KOMMayHOoB OJ1s1 KpaHe HM3KMX Temnepartyp, Ao —60 °C (cunuko-
HOB), 4O KOMMNayHAOB AJ1s1 O4eHb BbICOKUX Temnepatyp, Ao +320 °C
(Parofluor® dyTopyrnepogHbiii anactomep). Parker nomMoXxeT nogo-
6paTb NpaBuIbHbIA KOMMayHA, A151 KOHKPETHBIX YCNOBUA NPUMEHEe-
HUsi, obnagaronii OTIMYHOW COMPOTUBNSIEMOCTLIO BO3LENCTBUIO
arpeccrBHbIX XMMUYECKNX BELLECTB.

PykoBopgcTBO no KoJsibLam Kpyrinoro cedeHus Parker
PykoBoacTBo No Konbuam Kpyrnoro ceveHnst Parker sBnseTcs ctax-
OapTHbIM CMPaBOYHbIM U3OaHNEM, KOTOPOE Y>Xe MHOrMe rofbl 1Uc-
Nonb3yeTCsi NPOEKTUPOBLLMKAMIY YMAOTHEHWI. [laHHbI CNpaBoOYHUK
COOEPXKUT MCHEPMbIBaKOLLYIO MHOPMaLMO O CBONCTBax Hanbonee
B2XKHbIX YMIOTHUTENbHbBIX 3N1aCTOMEPOB, TUMOBbLIE NMPUMEPbI Npu-
MEHEHWS YNIOTHUTENbHbIX KOMeL, NPpYMepbl KOHCTPYKLWIA YMNOTHe-
HMS CTaTUHECKOro OENCTBUSA, a TAKXKE ONMUCaHUS YCNOBUIA, KOTOPbIE
MOTYT NPUBECTN K BbIXOAY YMNOTHUTENbHBIX KOfeL 13 cTpos. Kpo-
Me TOro, PyKOBOACTBO COAEPXUT 0630p MeXAyHapOOHbIX pasme-
pOB 1 CTAHOApTOB, a TaKXe AaHHble O COBMECTUMOCTW Cpef Ans
>KNOKOCTEN, ra3oB 1 TBEpAbIX BELLECTB.

—Parker (LT ;

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
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NMporpamma 6e3onacHocTn komnaHuu Parker

I'Ipenynpe)Kp,eH ne — OoTBeTCTBEeHHOCTb
nonb3o0BaTend

DaHHbIli JOKYMeHT 1 gpyras nHopmaums, npegoctaeneHHass Kopnopa-
umen Parker Hannifin, ee counmnanamm nnm aBTropnsoBaHHbIMU OUNCTPUGHLIO-
TOpamu, NPeACcTaBfAeT BapuaHTbl NPOAYKLMN U CUCTEM AN fanbHeRLwero
paccMOTpeHNs nonb3oBaTensiMun, 06nagaoLLMN TEXHUHECKM OMbITOM.
Monb3oBaTenb, MCMonb3ys COOGCTBEHHbIM aHanM3 U UCMbITAHUS, JINYHO
HeceT MOJIHYl0 OTBETCTBEHHOCTb 3@ OKOHYaTeslbHbl BblGOp CUCTEMbI 1
KOMTMOHEHTOB 1 FrapaHTVpPYyeT BbIMOSIHEHNE BCEX TPE6GOBaHUIA MO UCMOMb-
30BaHNIO, CPOKY 3KCMnyaTaummn, TEXHUHECKOMY O6CRy>XMBaHUO U 6e3-
onacHocTu. lNonb3oBaTtenb AOMKEH NpoaHanM3mpoBaTb BCE acnekTbl
NPYMEHEHUs, criefoBaTb AEWCTBYIOLLMM NPOMbILLMEHHBIM CTaHA4apTam 1
1cnonb3oBaTth MHOPMaUMio O NPOAYKLMW, NPEACTaBEHHYIO B aKTyalb-
HOM KaTarnore v B NtobbIx APYrnx Martepuanax, npefocTaBneHHbIX KoMna-
HUen, ee unnanaMmm UM aBTOPM30BaHHbLIMIN ANCTPUOBLIOTOPaMMU.

B cny4ae, ecnun komnaHus Parker, dunmnansl nnnm aBTopusoBaHHble Auv-
CTPUBbLIOTOPbLI NpeanaraoT BapuaHTbl KOMMOHEHTOB 1 CUCTEM, UCXOas U3
OaHHbIX UK cneundukaumin, NpeaocTaBneHHbIX Nonb30BaTeNeM, NoNb30-
BaTenb OTBEYaEeT 3a TO, YTOObl 3TV AaHHble U cneundukaummn 6binmn nog-
XOAALLMMUN 1 [OCTATOYHBIMU ANs BCEX NPUMEHEHUIA 1 Npeanonaraemoro
MPUMEHEHMNS! faHHbIX KOMAOHEHTOB UM CUCTEM.

nwana:aou npuMmeHeHusd

Halum ynnoTHeHWst MOryT MCMONb30BaTLCS TOMBKO B COOTBETCTBUN C Na-
pamMeTpaMn NPUMEHEHNS, YKa3aHHbIMM B HalUMX OOKYMEHTax C y4eToM
COBMECTUMOCTY C KOHTaKTHbIMW cpefamu, faBneHnsimu, Temrneparypamu
N CpOKamun XpaHeHusi. Micnonb3oBaHne nnv NnpMMeHeHue, BbiXoasLuye 3a
paMKK 3KCyaTaLMOHHbIX XapakTepUCTUK, a TakxKe BblGop OLUINGOYHbIX
KOMMOHEHTOB MOIYT HAHECT yLlep6 >XWU3HWU, OKpyXXatoLLeln cpefe u/unm
o60opy[oBaHuio.

MHdopmauwnsa, cogepxxaliasca B Hawen nybnukauum, ocHoBaHa Ha Ha-
LUMX HOy-Xay, KoTopble pa3pabaTbiBanCb B TEYEHNE MHOMUX [ecATune-
TWI KakK pe3ynstaTt paboTbl B cepe NpOoM3BOACTBA U MPUMEHEHNS ynnoT-
HEHWn. HecMoTps Ha 3TOT OMbIT, HEM3BECTHbIE (DaKTOPbI, BO3HMKaOLWME
B pesynbraTe NpakTUHeCKOro UCMOoNb30BaHWS YMAOTHEHWA, MOTYT 3Ha-
YATENBHO BAUATHL Ha OBLLYIO NPUMEHUMOCTb AaHHON UH(OPMaLK Taknm
06pa3oM, HTO NPUBEAEHHbIE HKE PEKOMEHAALMN He MOryT CHUTaTbCs
MOJSIHOCTLIO 0653aTeNbHBIMU.

[aHHble No akcnyaTauMoHHOMY AABNEHUIO, IKCMNyaTauMoHHON TeMnepa-
Type 1 CKOpOCTW NepeMeLLeHs, yKadaHHble B Tabnuuax, npeacTaBnsoT
Cco60i MakC/MasbHble BEMYMHbI 1 B3auMOCBs3aHbl. [pu akcnnyataumm
B 9KCTPeMasibHbIX paboynx YCNoBUAX PEKOMEHAYETCA He MCMOob30BaTh
[aHHble MakCMMalbHble BENNY/HbI OfHOBPEMEHHO.

B cnyvae, ecnn y Bac ocobble TpeboBaH/A K AaBneHuto, TemnepaType,
CKOPOCTU U T. L., NOXanyncra, CBSXXUTECb C Hallel KOHCY/NbTaUMOHHON
cny>x601, KOTOPasi CMOXET NOPEKOMEHA0BaTb BaM NOAXOAsALLME MaTepu-
anbl Y KOHCTPYKLUWN.

CoBMeCTUMOCTb YNIOTHEHUN C pabounmn
cpeaamu/ovvilaloWmMn BelecTBamm

Bnarogaps 60nblWoOMy pa3HO06pa3nto PyHKLNOHANTbHBLIX XapakTePUCTUK,
BMSAIOLMX Ha paboTalolme C XNAKOCTSMU YCTPONCTBA, U X BO3OENCT-
BUIO Ha YMIOTHEHUS, KpaliHe HEO6XOAMMO, YTOObI MPOU3BOAUTENMN AAHHBIX
3M1EMEHTOB 0A0OPVAN YMNOTHEHUS, UCXOOA M3 UX (PYHKLUOHANBHBLIX UN
3KMJTyaTaumMoHHbIX COOTBETCTBUIA MPU NCMOMb30BaHNN B MONEBbLIX YCO-
BUISIX.

Bonee Toro, yunTbiBas NOCTOSIHHOE YBENMYEHNE HOBbIX JOCTYMHbIX CPE,
KOTOPbIE MCMOMNB3YIOTCA Kak rmppasnnyeckme Macsna, CMasku, o4uLato-
LiMe BeLecTBa, 0Co60e BHUMaHNe cnepyert yaensTb acrneKkTy COBMeCTu-
MOCTW YMOTHSIIOWEro 3nacTomepa, KOTOpbI MCMONb3yeTcs B AaHHOe
BpEMS.

[o6asku, copepxalumecs B 6a30BbIX CPEAAx Ans yBennyeHns HEKOTOPbIX
3KCrlyaTauMoHHbIX NokKasarenen, MoryT BANATb Ha XapakTepUCTUKN COB-
MECTMMOCTV MaTepuasios yrnioTHEHUN.

Pridifa 4

Mo aTol Npu4MHe KpanHe Ba)kHO, 4TOObI Ntob6oe nu3genne, ocHalleHHoe
YNJIOTHEHVSIMU, NMPOBEPSSIOCH HA COBMECTUMOCTb C paboyrMu cpegamu
M OYULLALLMK BeLLecTBaMu, 040OPEHHBIMI UM yKa3aHHbIMU BamMy Ha
BalleM NpeanpusiTn unn B pesynstaTe UCMbITaHWin Ha MecTe OO Havana
CEPUINHOro NPUMEHEHMS.

Mbl O4eHb MPOCKMM Bac BbIMOMHATL AaHHblE YKa3aHWsl, MOCKOJIbKY Kak
npoun3BoanTENb YMJIOTHEHUIA Mbl, B MPUHLUWNE, HE 06/1a0aeM BO3MOXXHO-
CTblO NMPOBOAUTL UCMbITAHUS C COOMIOOEHNEM BCEX YC/IOBUA KOHEYHOMO
NPUMEHEHUS N HE 3HAEM COCTaB MCMONb3yeMbIX pabounx cpeq um o4n-
LLaoLLMX BELLECTB.

N3meHeHNs KOHCTPYKLUn

MbI ocTaBnsiem 3a coboi nNpaBo BHOCUTb U3MEHEHUS B KOHCTPYKLMIO 63
npenBapuTenibHOro yseaoMeHuns.

MpoToTunbl 1 06pas3ubl

[MpoToTunbl 1 06pasLbl NPOU3BOAATCS NO SKCNEPUMEHTAsbHbIM LLabso-
HaMm 1 dopmam. I'Iocne,qyrou.Lee cep|/||7|Hoe npon3BoACTBO MOXET OTnu-
YaTbCA TEXHUKOWM npon3soacTBa OT NPOM3BOACTBA NPOTOTUNA, Kpome
cny4yaes, Korga B OTHOLUEHU 3TOro Bonpoca 6bIN10 NpeaBapuTenbHO 3a-
KNKO4YEeHOo cneunanbHoe cornawleHune.

MocTaBka n o6cnyXxuBaHue

lapaHTus B OTHOLLUEHWMM MOCTaBKM (Hanuyve npeccgopm) No UHAMBULY-
anbHbIM pasmepam acCopTMMEHTa Hallel NPOoAYKLUMM orpaHuyeHa cemu-
NETHUM NEePUOAOM.

[MNoBpexxaeHHble NpeccdopMbl, TaKXe U Ans CTaHOapTHbIX u3genui, 3a-
MEHSIIOTCSA TOMbKO B Clyyae A0CTaTo4HOro cnpoca. bonblunHCTBO TUno-
pa3mMepoB, ykasaHHbIX B JaHHOM KaTanore, 06bl4HO (HO He 0653aTesNbHO)
MMeLoTCA Ha cknage.

[ns Npon3BOACTBA MEHbLUNX KOMMYECTB, CreLmanbHbIX MaTepuanos 1 B
cny4ae NpUMeHeHNst 0CoBbIX MPOM3BOACTBEHHbBIX MPOLEAYP Mbl OCTaBsA-
eM 3a coboli MpaBo BKOYaTb B CHET OMNaTy YacTb PAaCXOQ4OB Ha Mogro-
TOBUTENbHbIE PabOThI.

Bce noctaBku 1 o6cny>xmBaHne NPOU3BOASATCS B COOTBETCTBUM C HaLUW-
MW yCOBUAMM.

Cuncrembl KayecTBa

Hawwm nponsBofcTBeHHbIE MoLaaKn cepTndULMpOoBaHbl B COOTBETCTBIM
¢ 1SO 9001 nnm ISO/TS 16949 nnn EN9100.

ABTOpCKOEe npaBso

Bce npaBa npuHagnexat Kopnopauwum Parker Hannifin. Boigep>xkm gony-
CKaloTCs TONbKO € cornacus asTopa. Bce npaea Ha n3MeHeHUs coxpaHe-
Hbl 32 2aBTOPOM.

Mepuop pencreus

[aHHoe n3paHune 3amellaet coboii Bce npeabiayLuyie Bepcum.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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KonbueBoe ynnoTHeHue

KonbLeBoe ynnoTHeHWe MpenoTBpallaeT HexenaTesbHble noTepu
>KNOKOCTY MNn rasa. YNioTHUTENIbHOE KOMbLO NpeaoCcTaBnsieT co-
6011 KpyroBoe KoJibLlO C KPYroBbIM MOMepeYHbIM CeYEHNEM. YNIOT-
HUTENbHOE KOMbLO pacnonaraetcst B nocafgoyHon kaHaeske. Coye-
TaHWe 3TUX 3NIEMEHTOB, YMNIOTHUTENIbHOrO KoJbLa M Nocago4HOMN
KaHaBKuW, 06pasyeT KOMbLEBOE YMNIOTHEHNE.

Yaule Bcero ynnoTHUTENbHbIE KOMbLa U3roTaBnmMBarTCs U3 CUH-
TETNYECKON PE3MHbI. YNNOTHSOLWEE BO3LENCTBNE [OCTUraeTcs 3a
CYET OCEBOro NN pagnanbHOro cxatus. Tak kKak pe3nHOBbIE KOM-
nayHgbl paboTaloT Kak HEC)KMMaEMbIE XXUOKOCTN OFPOMHO BA3KO-
CTU C 6ONbLUNM MOBEPXHOCTHLIM HAaTSXXEHUEM, YMIIOTHUTESNbHbIE
KonbLua geopMUpYOTCS NOL LEVCTBUEM OABIEHUS CUCTEMbI (CM.
PVICYHOK HIKE). DTO TakXKe MOBbILLAET NPVXKMMHYIO CUSY, OENCTBY-
IOLLYIO Ha YMNOTHAEMbIE MOBEPXHOCTH.

. ] Mocapo4Has kaHaBka YNNOTHUTENIbHOrO KoNbUa

Puc. 1.1 [Jegopmayms ynnoTHATENLHOO KofbLa Nnog AeicTBUEM AaBaeHs
cucTems!

MpeumywecTBa ynioTHATENbHbIX Konew,

1. LLnpokunin gruanasoH NnpuMeHeHns (LaBneHns, 3a30pbl, TemMne-
paTypbl, cpeabl).

2. CamoynnOTHEHWE 1 YMNOTHSOLLIEE BO3LENCTBIE C OMOPHOMN
CUnown cxaTtus.

. He TpebyeTcs NOBTOPHON 3aTsKKM.

. OTCyTCTBYET KPUTUHECKNIA MOMEHT.

. KomnakTHas KOHCTpyKUuS.

. He TpebyeTtcsa pasgeneHns kaHaBKu.

. MpocTon pacyeT KaHaBKW.

. NpocTaga paboTta n cbopka.

. TexHn4eckue NPoeKTbl C YMNOTHUTENBbHBIMI KONbL@MN peHTa-
6enbHbl.

© 00N O~ W

CTtaTtuyeckoe ynjioTHeHue

CraTyeckoe YNOTHEHWE OMNPEENseTcs Kak YnIoTHEeHWe, B KO-
TOPOM MpufieraoLye NoBEPXHOCTU HEMOABUXHbI MO OTHOLLEHWIO
OPYr K Apyry (3a ncknto4eHnem HebobLLMX NepeMELLEHNI NOA, Aen-
CTBUEM >XKUOKOCTN).

—Parker (LT 7

1 BBepgeHue

[MpyMepamu cTaTu4ecKnx ynnoTHEHUA ABASIOTCA: YNIOTHEHNS MO,
ronosKow 6onTa Unn 3aknenku, YnnoTHEHNS TPYOHbIX COEQUHEHWIA,
YNAOTHEHUSA MOQ, KPbILLKOW MW 3arnyLUKON.

YNnoTHWUTENbHbIE KOMbLi@ CHUTAKOTCA «y4ylM M3 KOorga-nnéo co-
3[aHHbIX CTaTUCTUYECKUX YMNJIOTHEHMI». Bo3moxxHo, Gnarogaps
TOMY, HTO YNAOTHUTENbHbIE KOMbLA 3allyLLeHbl OT HEMpPaBUIbHOMO
obpatleHus. Mpu nx ncnonb3oBaHUN He TPebyeTCca NOBTOPHON 3a-
TSOKKM U OTCYTCTBYET PUCK YENOBEYECKON OLUMOKMN NMpU YCNnoBuu,
YTO YNNIOTHUTENBHOE KOSbLO YCTAHOBMIEHO Ha COOTBETCTBYHOLLME
TOYKM YNNOTHEHUSI MPU NEPBOHAYasIbHON YCTAHOBKE 1 BO BPEMSI Ka-
NUTaNbHOMO PEMOHTA. YNIOTHUTENIbHOE KOSbLO He TpebyeT 60sb-
LLIOr0 MOMEHTA 3aTsDKKU ANs1 MOMyYeHUss repMETUYHOMO YIOTHE-
Hus. OansHenwas nHdopmaumsa npusegeHa B pasgene 3.1.

MopBuXxHOe ynnoTHeHue

B anHamMn4eckux ynioTHeHNAX yNnoTHSEMbIe feTanu ABUXYTCS OT-
HOCWTeNbHO ApYr Apyra. PasnuyHble TUMbl ABVXXEHWIA ONUCHIBaOTCS
Kak BO3BpaTHO-MOCTynaTenbHble, konebatenbHble 1y BpalaTenb-
Hble. YNNOTHNUTENbHbIE KOMbLA, yCTaHaBNMBAEMbIE Ha NMOPLLHAX U
LUTOKax B rmapasnM4ecKnx LuaMHapax ans obecneyveHns Bo3sBpar-
HO-MOCTYyNaTelbHOro0 AMHAMUYECKOro YNOTHEHMS, Hanbonee ad-
(heKTMBHbI AN KOPOTKMNX BTYNOK M OTHOCUTENBHO MasbiX Avame-
TpoB. bonee nogpo6Hasn nHhopmaLms cogepXxuTcs B pasgene 3.2.

KomMmnayHAbl ynnoTHUTENIbHbIX KOnew,

Mpn BbIGOPE KOMMayHA4a YNAOTHUTENIbHOMO KoSfbLa HEO6XOAMMO
Yy4MTbIBATb MHOXECTBO (PaKTOPOB, MMaBHbIMW U3 KOTOPbIX SBMSA-
I0TCA AManal3oHbl OaBfieHNs 1 TeMnepaTtypbl, a Takke cpega ans
ynnoTtHeHusi. CTOMKUIA K BO3AEWCTBUIO TOMSIMBA KOMMayHLO, MOXET
ObITb HENOAXOAALMM AN15 UCNOMb30BaHNA B MaLlMHax no HarosnHe-
HUO BYTLINOK, TaK Kak Matepuras npu onpegeneHHbIX YCNoBUAX MO-
XKET oKasblBaTb BMSIHME Ha BKYC 1 3anax HanuTka. KomnayHg, Ko-
TOPbIN ONTUMASIbHO MOAXOQUT AN1S Napa, MOXET 6blTb MOOBEPXKEH
HeraTVBHOMY OENCTBUIO crnvpTa UM aHTudpnsa B CUCTEME OXNa-
>XXOEeHUs Bodbl TPAHCMOPTHOrO cpeacTaa. [puHMasn Bo BHUMaHWe
60sbLLOEe KONMUYECTBO TpeboBaHWiA, NPeabsBAsSeMbIX K YMIOTHU-
TeIbHOMY KOJSibLly, NPU OKOHYaTeSIbHOM Bbli6Ope KoMMayHaa Heob-
XOAMMO CTPEMUTLCS K KOMMPOMUCCHOMY pPeLUeHNo Ans onTumarnb-
HOro ncnonb3oBaHus. Bonee nogpobHas nHpopmauns npusegeHa
B pasgene 6.
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2.1 OnpepeneHne KOHCTPYKLMN

YNnoTHUTENbHbIE KOMbLia MOTYT UCMOMb30BaThLCA 415 CTAaTUHECKOro
YNJIOTHEHUS, HANPUMep B KpbILLKax Unu Wnunbkax. Ecnm ynnotHse-
Mble LeTan MallVHbl ABUraloTCsl OTHOCUTENbHO ApYr Apyra, ynnoT-
HUTENBbHOE KOJbLO PaboTaeT Kak AMHAMUYECKOe YNIOTHEHME.
Tunbl KOHCTPYKLMN YMIOTHEHUS ONPefeNnsaoTca crepyoLwmmM obpa-
30M:

¢ Ecnv BHYTPEHHSS Nocafo4Has KaHaBKa Bbipe3aHa B HapyK-
HOW AeTany MallunHbl, 3TO Ha3bIBAIOT «YMOTHEHVNEM LUTOKa.

¢ Ecnv Hapy)XHasi nocafioyHasi KaHaBKa Bbipe3aHa BO BHYTPEH-
Heli AeTann MalluHbl, 3TO Ha3bIBaOT «yMIIOTHEHUEM MOPLLHS».

¢ [IpU HANM4YN OCEBOrO CXKAaTUS MOBOPSIT O «TOPLIEBOM YrIOTHE-
HUW».

Puc. 2.1 BHyTpeHHss Mocafo4Has kaHaBKa («yriOTHEHNE LUTOKa»): YraoTHU-
TE/IbHOE KOJbLO C pafunasibHbIM CXaTuem

Puc. 2.2 HapyxxHas nocago4Hasi KaHaBka («<yrioTHEHWNE MOPLUHSI»): YrI0THN-
Te/IbHOE KOJbLO C pagnabHbIM CxxaTnem

PR . —
| |
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Puc. 2.3 TopueBoe yrnnoTHeHe: YrOTHUTE/IbHOE KOJbLIO 4eOpMUpYeTCcs B
OCEBOM HarlpaB/ieHnn

—Parker (LT ;
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2.2 CtaTnyeckne yrnjioTHeHus

YNnoTHUTENbHbIE KOJbLiA OCOOEHHO XOPOLUO MOAXOOAT ANs cTaTu-
YEeCKOro NMpUMEHEeHUs], Tak Kak gecopmMauns oKasbiBaeT YMIoTHS-
toLlee BO3gencTene, ahdeKT KOTOPOro YyCUNNBAETCS C yBenmde-
HVeM OaBneHus cuctembl. SHEKTUBHOCTb YMIIOTHEHNS 3aBUCUT 1
OT MpPaBWIIbHON KOHCTPYKLUM MOCafo4YHON KaHaBKW, 1 OT Bbibopa
KoMnayHaa.

Lns ntobbix NPUMEHEHNA NPaBusbHbIM BYAET BbIGOP YNIOTHUTESNb-
HOro KomnbLa C Haub6onblUMM BO3MOXXHbIM CEYE€HMEeM, KOTopoe
OOMYCKaeTCs KOHCTPYKUMOHHBIMW orpaHuydeHnsMun. B obwem cny-
Yae MOXHO CKa3aTb, YTO OKPY>KHOCTb YMIIOTHATENBHOrO KOsbLia He
OOMKHa pacTarmeaTbcs 6o5ee 4em Ha 6 % 1 cxxmmaTbest 6onee Yem
Ha 1-3 % B yCTaHOBIEHHOM COCTOSIHUM (M3MEePEeHHas No BHYTPEH-
HeMy AuameTpy YniIOTHUTENbHOrO KOSbLA).

XKeCTKOCTb yNNOTHUTENBHOMO KOMbLa BbIGNPAETCA B COOTBETCTBUN
C MPUMeHseMbIM JaBreHvnem, fonyckamy (M cBsidaHa C LUMPUHON
3a30poB), a TaKxKe 06pabOoTKON MOBEPXHOCTU YMIOTHAEMbIX 3ane-
MEHTOB.

Heobxogumo npuHMMaTb BO BHUMaHWe ynpyroe yanMHeHue Metan-
JIM4ECKMX MaTepuanos (Hanpumep, Kpbillek, (naHues, CTEHOK Ln-
JINHOPOB AN BUMHTOBbIX COEOQUHEHWI) Nog AeNCTBUEM AaBneHus.
Bcnepcterne Takoro yannHEHWsI MOXXET MOSBUTLCS YBENUYEHHbIN
3a30p, KOTOPbI [OMKEH ObITb 3aMOfIHEH YMAOTHUTENbHLIM KOMb-
LiOM.

Tvn ynNnoTHeHWs TakXe 3aBUCUT OT MeXaHW4ecKon 06paboTKM.
OKOHOMUWYHblE METOAbLI 06PaboTKN MOryT noTpebosaTth 6onee Bbl-
COKMX [OMYCKOB 1 60onee LUMPOKMX 3a30poB. [N 3awmTbl YNIOTHU-
TenbHbIX KOMeL, ¢ paananbHon aedopmMaumelt oT 0XKMgaemMoro Bbl-
AaBnvBaHUS MOTYT NCMOMNb30BaTLCA OMOPHbIE KOSbLa.

B nepeyHe pasmepoB onopHbix Kosnew Parbak® npuBegeHsbl cooT-
BETCTBYIOLLIME OMOPHbIE KOJbLa U3 Hepa3pe3Horo anactomepa Ans
YNNOTHUTENBHBIX Konew, pasmepamu ot 2-004 go 2-475 (6onee noa-
po6Hast nHdopmMaums copgepXxntcs B pasdpene «OnopHble Kosbua
Parbak®»). [nsi CUIMKOHOBbLIX KOMMAayHOOB AOMYCTUMBIA pasMep
3a3opa cocTaenser 50 % OT HopMasbHO AOMNYCTUMOro ANst APYrX
3M1acTOMEPHbIX MaTepuanos, Tak Kak 3Ty Matepralibl UMEKOT O4YeHb
HN3KVEe CONPOTUBIIEHNS BbIAABMBAHNIO U Pa3pbIBY.

Bbicokoe nynbcupylollee OaBneHne W Bbl3BaHHOE 3TUM OTHOCU-
TEeNnbHOE MepeMeLleHne petaneli MallivHbl CrOoCOBCTBYIOT W3HO-
Cy YNNOTHWUTENbHOrO Konbua. Kpome Toro, ynpyroe yAnvHeHue
OTAENbHBIX KOMMOHEHTOB MOXET MPUBECTU K YBEUYEHMWIO 3a30-
pa ynnotHeHus. MNpu obHapy>xeHWn cnegoB N3HOCA CTAaTUHECKOro
YMNOTHEHUSS PEKOMEHAYETCS BbIMNOMHNTL 06paboTKy MOBEPXHOCTU
UM Ncnonb3oBaTh YNNOTHUTENBHbIE Kosbla Ultrathan® (3 nonuy-
peTaHa) (cM. katanor «[THeBMaTn4eckme ynnoTHeHus» unu «fpgpas-
JINYECKME YMIIOTHEHNS»).
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Puc. 2.4 3aBucumocTtsb AOryCcTuMOro cxxatus OT noriepe4YHoro ce4eHns d2 -
cTatn4eckoe yrnjioTHeHne

2.2.1 PagnanbHble cTaTU4ecKune yrnjoTHEeHUs
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Puc. 2.7 BHyTpeHHwi guameTtp d,, rnornepe4Hoe cedenme d,

ds t 020 z r, r,
1,50 1,10 1,90 1,5 02 - 04 0,1 - 0,3
1,78 1,40 2,40 1,5 02 - 04 0,1 - 0,3
2,00 1,50 2,60 1,5 02 - 04 0,1 - 0,3
2,50 2,00 3,20 15 02 - 04 0,1 - 0,3
2,62 2,10 3,60 1,5 02 - 04 0,1 - 0,3
3,00 2,30 3,90 20 04 - 08 0,1 - 0,3
3,53 2,90 4,80 20 04 - 08 0,1 - 0,3
4,00 3,25 5,20 20 04 - 08 0,1 - 0,3
5,00 4,10 6,50 30 04 - 08 0,1 - 0,3
5,33 4,50 7,20 30 04 - 08 0,1 - 0,3
6,00 5,00 7,80 30 04 - 08 0,1 - 0,3
6,99 5,90 9,60 36 08 - 12 0,1 - 0,3
8,00 6,80 10,40 40 08 - 1.2 0,1 - 0,3
9,00 7,70 11,70 45 08 - 1.2 0,1 - 0,3

10,00 8,70 13,00 45 08 - 1.2 0,1 - 0,3

12,00 10,60 15,60 45 08 - 1.2 0,1 - 0,3

" [JonyCKu pacCHUTbIBAIOTCS, UCXOOs 13 d,h9 + d,H8 nm d f7 + d;H9.
Paamepbl, cooteeTcTBytoLme DIN ISO 3601, sBnstoTcst Havbonee NpeanoYyTm-
TeNbHbIMY 1 BblAENEHb! XXNPHBIM LLPUGTOM.

Tab. 2.1 Pa3amepbl Nocago4HoOl KaHaBkun — papguasbHasi gegopmavmsi
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MoBepxHOCTb LaBneHue LLlepoxoBaTtocTb 06-
pPaboTKn NOBEPXHOCTN,
NPOLEeHT 30Hbl KOHTaKTa
tp > 50 %
Ra Rmax.
[um]
A KOHTaKTHas no- He nynecupy- 1,60 6,30
BEPXHOCTb oLee
A KOHTakTHasd no- nynbCUpPYyHo- 0,80 3,20
BEPXHOCTb Lee
B ocHoBaHue u cto- He nynbcupy- 3,20 12,50
POHbI Nasa foLee
B ocHoBaHue u CTO-  NynbCcupyto- 1,60 6,30
POHbI Nasa Liee
C obpaboTka no- - 3,20 12,50

BEPXHOCTU (hacku
BXOLZHOW KPOMKM

Tab. 2.2 LllepoxoBaTocTb 06pabOTK/ MOBEPXHOCTU — CTaTUHECKOE yrIOTHe-
Hue

PekomMeHpaumMm OTHOCUTENBHO TWMa WCMOSMHEHUS Copep)XaTcs B
pasgene 3.

2.2.2 OceBble cTaTU4ecKne ynjaoTHeHus!

MonepeyHoe ceveHne ynnoTHUTENbHOrO Konblia aedopmMmpyetcs B
0CEBOM HanpasfneHun. B cBsi3u ¢ TeM, YTO YNIOTHUTENLHOE KOMbLO
BbIMOJIHAET OTHOCUTENIbHOE OBUXKEHUE MOf, AENCTBUEM OaBneHus,
Ba)KHO cobntofaTh HanpasneHre NPYMEHSEMOro AaBNeHUs:

e Ecnu paBneHne JelicTBYET U3HYTPU, YNIIOTHUTENBHOE KOMbLO
JOJKHO KacaTbCsl Hapy>XHOro AnameTpa NocafovyHON KaHaBKu
(onTumanbHo cxatoe Ha Benu4uHy oT 1 % o 3 % ot cBoel
OKPY>XHOCTW).

e Ecnu paBneHue OelicTBYET CHapy>Xu, BHYTPEHHWIA AnameTp
YMAOTHUTENBHOIO KOJbLia JOSMKEH KacaTbCsi BHYTPEHHEro ana-
MEeTpa Nocafo4HON KaHaBKK (PacTaHYTbIM Ha BENNMYMHY 0 6 %).
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Puc. 2.10
d2 h+0,10 b+0,20 r1 r2
1,50 1,10 1,90 0,20 - 0,40 0,20 - 0,440
1,78 1,30 2,40 0,20 - 0,40 0,20 - 0,40
2,00 1,50 2,60 0,20 - 0,40 0,20 - 0,440
2,50 2,00 3,20 0,20 - 0,40 0,20 - 0,40
2,62 2,10 3,60 0,20 - 0,40 0,20 - 0,40
3,00 2,30 3,90 0,40 - 0,80 0,20 - 0,40
3,53 2,80 4,80 0,40 - 0,80 0,20 - 0,40
4,00 3,25 5,20 0,40 - 0,80 0,20 - 0,40
5,00 4,00 6,50 0,40 - 0,80 0,20 - 0,40
5,33 4,35 7,20 0,40 - 0,80 0,20 - 0,40
6,00 5,00 7,80 0,40 - 0,80 0,20 - 0,40
6,99 5,75 9,60 0,80 - 1,20 0,20 - 0,40
8,00 6,80 10,40 0,80 - 1,20 0,20 - 0,40
9,00 7,70 11,70 0,80 - 1,20 0,20 - 0,40
10,00 8,70 13,00 0,80 - 1,20 0,20 - 0,40
12,00 10,60 15,60 0,80 - 1,20 0,20 - 0,40

Paamepbl, cootseTcTBytoLme DIN ISO 3601, asnstotcsa Havbonee NpeanoYTu-
TENbHBIMM 1 BblAENEHbI XKUPHBIM LLIPUTOM.

Tab6. 2.3 [lpsiMoyrosbHble pa3Mepbl Mo0Caf04YHOV KaHaBK — oceBasi 4egop-
Mmaymst

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



2 Bupabl yCTaHOBKM

MoBepxHOCTb [aBneHue LLIepoxoBaTocTb 06paboT-
K1 MOBEPXHOCTU, MPOLIEHT
30HbI KOHTaKTa t > 50 %
R R

a max.
[um]

A KOHTakTHas mo-  He nynbcu- 1,60 6,30
BEPXHOCTb pytoLLee

A KOHTakTHas no-  nynbcupyto- 0,80 3,20
BEPXHOCTb ee

B ocHoBaHue n He nynbcu- 3,20 12,50
CTOPOHbI Naza pytoLLee

B ocHoBaHue n nynecupyto- 1,60 6,30
CTOPOHbI Nasa ee

Ta6. 2.4 LllepoxoBaTocTb 06pabOTKMN MOBEPXHOCTY — CTaTN4ECKOe YIOTHEHNE
PekomeHpgaumn OTHOCUTENBHO TUMNA WCMNOMHEHUS COAep)aTcs B
pasgene 3.

2.2.3 Ctatuyeckune ynioTHeHUst — TpaneueunaanbHbii
nas (pnsa coegMHEHUs TUNA «TaCTOYKUH XBOCT»)

Mas TpanevuenaansHoi hopMbl UCMONL3YETCS B TaKUX MecTax, rae
Heo6XoAMMO YOEPXMBaTb YMOTHUTENBHOE KOJbLO, HarpuMmep BO
BpeMsi paboTbl C MOBEPXHOCTbLIO, NMPY OTKPLITUN U 3aKPbITUN UH-
CTPYMEHTOB USIN MAaLLUUH, U FAe B NMPOTMBHOM Cllyyae YnioTHUTENb-
Hoe KorbLo Bbinano 6bl U3 nocapgoyHon KaHasku. MexaHunyeckas
06paboTKa KaHaBKKN SABMSIETCA CIOXKHOWN 1N AOPOroCcTosLEeN npoLe-

AYPOVA.

@d
d = cpefHWii ayamMeTp NocaaoyHON KaHaBKu
LLInprHa nocapo4HOM KaHaBKN N3MEPSIETCS A0 3a4MCTKN KPDOMOK.
Papuyc r, BbIGNPAETCS TakMM 06PAa30M, YTOGbI YNIOTHUTENIbHOE KOMbLIO He
noBpeanIoCh BO BpeMsi COOPKM 1 He 3aCTPSNO B 3a30pe Nof AeNCTBMEM BbICO-
KOro JaBneHus.
Puc. 2.11 lNocagoy4Hasi kaHaBKa [4J151 COeaNHEeHUs TUNa «/1aCTOYKMH XBOCT»

@ @

d

1

Puc. 2.12 BHyTpeHHWi guameTp d,, rnornepe4yHoe ceqerHme d,

—Parker [T .

d» h b1 r, r,

1,78 1,25 +005 1,40 0,10 - 0,30 0,4 - 0,6
2,62 2,05 +0% 2,10 0,10 - 0,30 0,6 - 0,8
3,63 2,80 +00s 2,85 0,10 - 0,30 0,8 - 1,0
5,33 4,55 +o08 4,35 0,10 - 0,30 1,0 - 1,3
6,99 5,85 +00%8 5,85 0,10 - 0,30 1,3 - 1,6

Tab. 2.5 Pa3mepbl Mocafo4HON KaHaBKu /151 COEANHEHNST TUNa «/1aCTOYKUH
XBOCT»

MoBepxHOCTb LaBneHue LLlepoxoBaTocTb 06paboT-
K/ NOBEPXHOCTU, MPOLIEHT
30HbI KOHTaKTa t_ > 50 %
R R

a max.
[um]

A KOHTaKTHas He nynscu- 1,60 6,30
NMOBEPXHOCTb pytoLlee

A KOHTaKTHas nynscupyto- 0,80 3,20
NMOBEPXHOCTb Lwee

B ocHosaHue un He nynecu- 3,20 12,50
CTOPOHbI Na3a pytoLee

B ocHoBaHue n nynscupyto- 1,60 6,30
CTOPOHbI Nasa wee

Ta6. 2.6 LllepoxoBaTocTb 06pabOTKMU MOBEPXHOCTN — CTATNYECKOE YIIOTHEHNE

2.3 AnHaMmn4eckKue ynnoTHeHusi

Yucno nmapameTpoB, OKasblBaOLWMX BAUSHNE HA YNIOTHUTESNbHbIE
CBOWCTBA M CPOK CNy>XObl AUHAMUYECKUX WM BO3BPATHO-MOCTY-
nartenbHbIX YMAOTHEHWU, HAMHOIO 60sibLUe, YeM AN CTaTUHeCKUx
ynnotHeHuin. K 3Tol KaTteropmum oTHOCATCA KonebaTenbHble 1 Bpa-
LiaTenbHble YMMNOTHEHUs, a TakXe BO3BPaTHO-MOCTyNaTesNbHbIe
YNNOTHEHUS B TMAPABINYECKNX N MHEBMATUYECKMX YCTPONCTBAX.
ConpoTnBneHne TPEHUIO YMeHbLUaeT AeopmaLuio MnornepeyHoro
CeYEHNs YMNOTHUTENBHOrO KOJbLA MO CPaBHEHWIO CO CTaTUYeCKU-
MU YMNOTHEHUSMM.

YNnoTHWUTENbHbIE KOSbLia KPYINOro CeYeHNs Ans ruapasnanyeckmx un
NMHEBMAaTUYECKNX MPUMEHEHUI MO3BONSIOT UCMONb30BaTb HEGOIb-
Lne nocagoyHble KaHasku. B aTux cnyvasx ucnonb3oBaHune ynnot-
HUTENbHbIX KOMeL, KPYrnoro Ce4eHns SBNSETCS Hanny4Lmm BapuaH-
TOM O/151 Manon 4JIMHbI XOAa MOPLUHSA U MalblX AamMeTPOB.

Mpwn nNpaBunbHOW Nocagke YNNOTHUTENbHbIE KOMbLA KPYroro ce-
YeHNs MOryT TakXXe MCMoNb30BaTbCs ANS AJIMHHOMO XOA4A MOPLUHS
C OTHOCWTENbHO BonbLUMMK AnameTpamun. OgHako elle Ha cTagun
NPOEeKTUPOBaHUA CriedyeT NpUHMMaTh BO BHUMaHVe Bce hakTopsl,
KOTOpble BAUSIOT HA YMNOTHUTENbHbIE DYHKLUMN. XKECTKOCTb KOM-
nayHaa BblbMpaeTcs B COOTBETCTBUM C MPUMEHAEMbIM AaBneHnemM
N OpyrumMn MexaHm4ecknmun TpeboBaHuaMmn. Hambonee 4acto wmc-
NONb3YTCA YNNOTHUTENBHbIE KOJbLi@ KPYIIoro ce4eHns ¢ TBepao-
cTbto oT 70 go 80 eguHuny no wkane LLiopa A.

B mecTax, rge CyLlecTByeT pUCK BblgaBnnBaHnus (Hanpumep, rae au-
HaMn4ecKme ynnoTHEHUSI NOABEPratoTCs OENCTBUIO BbICOKOrO AaB-
JIeHWs1), BOMKHbI ObITb YCTaHOBEHbI Ba aHTUIKCTPY3MOHHbIX KOJb-
ua.

[nsi HOBbIX KOHCTPYKTOPCKUX pa3paboToK AOMKHbI MPUHMMATBLCS
BO BHMMaHWe cnepyroLume hakTopbl:

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



* XumMnyeckoe BO3AENCTBME KOHTAKTUPYIOLLEW Cpedbl Ha anacToMep.
e BospgencTtsue Ha YNNOTHEHNE BCeX paboymx YCOBUA, Hanpumep
paboTa C NoTeHLMasbHO BbICOKUM AMana3oHoM TemnepaTypbl

WNK NEPEXOoS, OT BbICOKMX K HU3KUM TemrepaTypam.

* HanpasneHne NpMMeHSiEMOro AaBNeHNs: OBUraeTCs fn Nop-
LEHb, MPeooneBas AaBneHne 1 cnocobCTBYs BblgaBNNBaHMIO
npw OTCYTCTBUN NPOTUBOAENCTBYHOLLErO OMOPHOMO KOsbLa, Unn
YMAOTHEHUE ABUraeTcsl B CTOPOHY, NPOTVBOMOMOXHYIO NPUMEHS-
€MOMY [aBneHnto?

e [loTeHUManbHbIA 3KCLEHTPUCUTET 3NEMEHTOB MalUVHbI, KOTOPbIN
MOXXET BblI3BaTb OAHOCTOPOHHEE PaCTArVBaHNE YNIOTHUTENbHO-
ro 3a3opa, YTO MOXXET YBENNYNTb PUCK BblAaBNIMBaHUS.

e ConpoTuBSEMOCTb MaTepuarna BblAaBnMBaHnio MOXXET CHU-
3UTbCS NPW yBENNYEHUN TEMMNepaTypbl U3-3a TPEHUS.

e YacTnubl NPOAYKTOB N3HOCA OT METANIMYECKNX AeTaNEl Bbl-
3blBalOT 06pa3oBaHne 3aaNPOB U yTEYEK MPU KOHTAKTE C 30HOMN
YMNOTHEHUS.

¢ [1oCTOPOHHKE MaTepuasbl MOryT NOMAacTb B CUCTEMY U Bbi3BaTb
yTEYKN Npy BO3BpaTe Basa, HECYLLIEro ¢ CO60 YacTulpl MaTe-
puvana noBepxHOCTW, 06paTHO B LIMINHAP.

e CKaykun AaBneHnst MoryT 6bITb 3HA4YMTENBHO BbILLE, YeM faBne-
HMe cUCTEMbI (MCNOMb30BaHNE ONOPHOMO KOsbLa).

¢ ToHKasi cMa3o4Has nyieHka MOXXET OCTaBaTbCs Ha NMOBEPXHOCTU
YNNOTHEHUNA OaXKe Npu AOCTUXXEeHUN TEXHNYECKOWN TOYKMN ynnotT-
HEeHus.

YnnotHeHus BO3BpaTHO-NOCTYNaTesIbHOro T1una 1 UcnonHeHne no-
Cafj04HbIX KaHaBOK A1 HUX MOXET ObITb pasaeneHo Ha rpynnbl ons
rmapasnm4yeckoro n nHeesMaTn4eCcKoro npuMeHeHus.

2.3.1 lngpasnuyeckmne gMHaMu4eckue ynnoTHeHus

B rugpasnuke ynnoTHUTENbHbIE KOMbLi@ UCMOMBb3YIOTCS B YNIOTHE-
HUSIX NOPLUHS U WwToka. OHM obecneymBatoT XopoLune pesynbTaThbl
npy paboTe C LUMPOKMM AMana3oHoM JaBfeHUst 1 MOFyT UCMOJb30-
BaTbCs C aHTUIKCTPY3MOHHBLIMW KOMbLiaMU.

CpepnHsis gecopmaumsi nonepeyHoro CEeYeHNsi HaxXoauTCst Mexay
10 % 1 15 %. BaxkHO He onycKaTbCs HXKe MUHMMATbHOMO [OMyCcKa
B 8 %), KaK Noka3aHo B MPMBEAEHHbIX HXKe pacHeTax Ha OCHOBaHUN
BCEX [OMyCKOB:

(d2min - tmalx) x 100

> 8 (%
d2min ( 0)

= MUHVMAanbHoe nonepeYHoe ceveHue,
= MakcumanbHas rmy6rHa NocafoYHOl KaHaBKu.

2min

max

—Parker (LT :
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30
X
= 20 -
s
=0
[
=
[o
o
Xy
[0
=

10

0 1,78 2,62 3,53 5,33 6,99

MonepeyHoe ceveHue ynnoTHUTeNLHOrO Kosbua d, [MM]
Puc. 2.13 3aBucumocTs gonyctTumon gegopmaymm Ot rnornepeyHoro Ce4eHnst

d2 — rmgpas/ind4eckoe yrjioTHeHne Bo3BpaTHO-rocTynarte/lbHoro tuna

Mpy ncnonb3oBaHWM AN YNIOTHEHWS MOPLUHS YNIOTHUTESNbHbIE
KOJbLa KPYrforo CEeYEHNst MOryT CXUMATbCS Ha BennymHy ot 1 %
8o 3 % oT pasmepa CBOe OKpY>XHOCTU. BennuuHa ycnnus, Tpebye-
MOrO NS CXKAaTUSA OKPY>XHOCTW, 3aBUCUT OT BHYTPEHHEro amamerpa
YMNOTHUTENBHOMO KOJbLA M YMEHbLLAETCH C yBENNYEHNEM BHYTPEH-
Hero gnameTpa.

YNnoTHWUTENbHbIE KOJbLA KPYrIOro CeYEHUss MOryT pacTarmBaTbCs
Ha BeNM4YMHYy 80 6 % npu yCcTaHOBKE B Na3y MOPLUHS.

Heobxogumo BbIGMpaTb KOMMNayHAbl C HambosbLUIEA CONPOTUBIS-
€MOCTbIO M3HOCY. KomnayHA He [OMmKeH fasaTb ycafKy B Cpefe,
a TakKe He JOomKeH 6blTb NoABEP>KEeH CUNTbHOMY Pa3byXxaHuio, KO-
TOpOE YBENNYUT TPEHME N CHU3UT COMPOTUBASEMOCTb BblAaBNNBa-
HUIO.

O6bIHHO pPEeKOMEHAYETCA MCMOMb30BaHMe KOMMNayHOoB C TBEpAO-
cTbto o1 70 po 80 egnHuy, no wkane LLlopa A. B faHHOM gruana3oHe
JOCTUraeTcs onTMManbHOE CoYeTaHe MeXXay TPEHNEM Y UBHOCOM.
Bonee msarkve ynnoTHuTenbHble Konbla MMeoT 6ofiee BbICOKYHO
CTeneHb N3Hoca, 6onee TBepAble YNNOTHUTENbHbIE KOJbLia Xapak-
TepuaytoTca 6osee BbICOKMM TpeHnem npu gasneHnn go 150 6ap.
[Mpuv BLICOKOM faBneHnmn CyLLeCTBYET PUCK BblAasnunsaHus. B ycno-
BMSX LUMPOKMX 3a30POB 1 Bonee BbICOKUX TeMnepaTyp Heobxoau-
MO MCMNONb30BaTb aHTUIKCTPY3MNOHHbIE KOMbLiA.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Puc. 2.14 YnnoTHeHne LUTOKa — rugpasIn4eckKoe 1 MHeBMaTn4eckoe

ry b+0.2
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N \ ‘
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Puc. 2.15 YnnotHeHne NopLUHS — rvgpaBIN4yecKoe u NHEBMaTn4eckoe

ds 1" 57 z r, r,

1,0 130 190 150 020 - 040 0,10 - 0,30
1,78 145 240 150 0,20 - 0,40 0,10 - 0,30
200 1,70 260 150 0,20 - 0,40 0,10 - 0,30
250 210 330 150 0,20 - 0,40 0,10 - 0,30
262 220 360 150 0,20 - 0,40 0,10 - 0,30
300 260 39 180 0,40 - 0,80 0,10 - 0,30
353 305 48 180 040 - 080 0,70 - 0,30
400 350 530 180 040 - 080 0,10 - 0,30
500 445 6,70 2,70 040 - 0,80 0,10 - 0,30
533 465 7,10 2,70 040 - 0,80 0,10 - 0,30
6,00 540 800 360 0,40 - 080 0,10 - 0,30
6,99 6,20 950 360 040 - 080 0,10 - 0,30

" [JonyCKn pacCcHATLIBAIOTCA, UCXoas 13 d;h9 + d,H8 wm d,f7 + dH9.
PexkomeHayeTcsa nprMeHeHre BblOENEeHHbIX XKUPHbIM LIPUATOM PasmepoB, KOTO-
pble cootseTcTBytOT DIN ISO 3601.

Tab. 2.7 Pa3mMepbl 0Ca[04HON KaHaBKN — [MHaMNYECKOe riapaBInYeCcKoe yaoTHeHue

—Parker [T "

MoBepxHOCTb LLlepoxoBaTtocTb 06-
pPaboTKn NOBEPXHOCTN,
MPOLIEHT 30Hbl KOHTaKTa
tp > 50 %
Ra Rmax.
[um]

A KOHTaKTHasi NOBEPXHOCTb 0,40 1,60

B ocHoBaHve 1 cTopoHbI Nasa 1,60 6,30

C o06paboTka NoBEPXHOCTM hacKm 3,20 12,50

BXOLHOW KPOMKI

Tab. 2.8 LllepoxoBaTocTb 06pabOTKU MOBEPXHOCTU — rUAPAaBANYECKOE
YrNIOTHEHWE BO3BPAaTHO-MOCTYNaTe/IbHOro Tuna

2.3.2 NHeBMaTUYECKNE AUHAMMNYECKMNE YINIJIOTHEHUS

B HacTosllee Bpemsi MHEBMaTMYECKME CUCTEMbI LUMPOKO WCMOSb-
3yl0TCSl B pasnnyHbIX o6nactsx npumMeHeHus. CTUMyNoMm Ans uc-
NoNb30BaHNs HOBbLIX CUCTEM, @ TaKXXe ANsi 3aMeHbl CYLLIECTBYHOLLX
rMOpPaBANYECKNX CUCTEM NMOCNYXXUNK CeaytoLmMe NpenMyLLecTsa:

® Heroptoyasi cpefia nog AaBneHneM;

® MeHbLUWNI BEC;

® Hannyme yTeyek sSIBNSETCS MeHee KPUTUYHBIM, CriefoBaTenbHO,
HaAHOCUT MEHbLLUNIA Bpe, OKPY>KatoLLEN cpeae;

® BO3MyLUHas cpefa noj AaBneHneM He N3MEHSIETCS NPY BbICOKMX
Temneparypax;

® KOHKYPEHTHasi CTOUMOCTb.

[na MUHUMM3aLMn N3HOCa cpedHee CxaTue norepeyHoro ceveHns
YMNOTHUTENBHOTO KOJbLia CHUXKEHO MO CPaBHEHWIO C ruapasniye-
CKVM NPUMEHEHNEM.

30

20

Cxatue [%]

I I I I 1
0 1,78 2,62 3,53 5,33 6,99

MonepeyHoe ceveHne ynnoTHUTENbHOro Konbua d, [Mm]

Puc. 2.16 3aBucumocTb [OMYCTUMOIO CXaTus OT MOMEPeYHOro ceveHusi d, —
MHeBMaTU4YeCKOe yrnIOTHEHNE BO3BPATHO-MOCTYNaTe/IbHoro Tuna

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



MuHUManbHOe cXXaTune MOoMNepPeyYHoOro CeYeHus YrIOTHUTENIbHOro
KonbLa 06bl4HO HaxoauTcs B gnanasoHe oT 4 % o 7 % v Bkioya-
€T Bce AOMyCKMu.

(d2min - trnax) x 100

. >4 (%)

2min
= HaunMeHbllee nonepeyHoe ceveHue,
= MakKcumManbHas rny6|/|Ha I'IOCB,EI,O“IHOI?I KaHaBKW.

2min

max

YNNoTHUTENbHbIE KOJbLA KPYITIOro CeYEHUst B YMIIOTHEHNAX LUTOKA
OOMycKalT cxxaTue Ha BenuumHy ot 1 % o 3 % ot pasmepa cBoei
OKPY>KHOCTW.

B ynnoTHeHusix NopLUHSA Konbla MOryT 6bITb PACTSAHYThI HA BENNYM-
Hy 00 6 % OT BHyTpeHHero guameTtpa. B gononHeHve K ctaHgapT-
HbIM MaTepuanam AOCTYMNEeH LUMPOKUA aCCOPTUMEHT CreumanbHbIX
KOMMayHAOB C YNy4LEHHbIMN XapaKTePUCTUKAMN TPEHNS.
MprMeHeHne aTNX KOMMNayHA0B MOXET BbITb COMNacoBaHO C HALLMM
oTAenoM no paspaboTke MHXXEHEPHbIX PELLEHNIA.

KomnaHusa Parker pekomeHOyeT MCNOAb30BaHWE KOMMayHOOB C
TBepapocTbio oT 70 go 80 eanHuy no wkane LLlopa A.

d, t b*0-2 z r, r,

1,78 155 230 150 0,20 - 0,40 0,10 - 0,30
262 235 310 1,50 0,20 - 0,40 0,10 - 0,30
353 315 420 180 040 - 1,20 0,10 - 0,30
533 485 640 270 040 - 1,20 0,10 - 0,30
699 640 840 360 040 - 120 0,10 - 0,30

" [lonycku pacc4mTbiBatoTes, ucxoaa ua d;h9 + d,H8 unn df7 + d,H9.
Tab. 2.9 Pa3mepsbl N1ocafg04YHoON KaHaBKu — MMHEBMAaTUYEeCKOe yrnioTHeHe

MoBepxHOCTb LLlepoxoBaTocTb 06paboT-
KN MOBEPXHOCTU, MPOLEHT

30HbI KOHTaKTa t > 50 %

Ra |:‘max.
[um]
A KOHTaKTHas NOBEPXHOCTb 0,40 1,60
B ocHoBaHue 1 cTOpOHbI Nasa 1,60 6,30
C o6paboTka NoBePXHOCTMN hacKm 3,20 12,50

BXOLHOW KPOMKM
Tab. 2.10 [MHeBMaTU4ECKUI MOPLUEHb — «[1aBaroLyasi» coopka

MHeBMaTU4YECKNIA NOpLIEHb — «MNJlaBaloLlas» cé6opka
lMHeBMaTuyeckme MOpLIHM OBbIYHO PacCHMTaHbl Ha MPUMEHeHKe
«nnasawwmx» (CBOOOAHO MOABVKHBIX) YMIOTHUTENbHbIX KOJeL.
[MonepeyHoe ceveHne He CXUMAETCH, YTO CHUXKAET TpeHue. B pe-
3ynbTaTte MopLUeHb C YNIOTHEHMEM OBUraeTcs CBOOGOAHO W YMNoT-
HUTENbHOE KOJbLO NOABEPraeTcs MUHNMAalIbHOMY U3HOCY.

[Onsi BbINONHEHUS YNIOTHUTENBbHON (DYHKLUMU HAPY>KHbIA AnameTp
YMAOTHUTENBHOMO KOJbLid HEMHOMO LUMPE BHYTPEHHEro anamerpa
uunuHgpa.

BHYTpeHHMIn ArameTp ynnoTHUTENbHOro Konbua d, He [oMKeH co-
npuKacaTbCsi C BHYTPEHHVM AMaMeTpoM nasa. [nybuHa nocapou-
HOW KaHaBKW JOMKHA 6bITb 60MbLLe MONEpPeYHOro Ce4eHus ynaoT-
HUTENBHOMO KonbLa.

Mpn nopgadve OaBneHUss 4O KOHTaKTa YMIOTHUTENbHOrO Kombla C
YMIOTHAEMOW NMOBEPXHOCTLIO MOTYT BO3HUKATb HEKOTOPbIE YTEYKN.

—Parker (LT X
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KomnaHusa Parker pekomeHayeT WUCMONb30OBaHWe KOMMayHOoOB C
TBepaocTbo oT 70 go 80 eanHuny, no wkane LLopa A. CtaHgapTHble
KoMnayHAbl NCNONb3YTCA Npu gasneHun go 16 6ap n Temnepary-
pax go 80 °C.

O6paTtutecb B Hall OTAEN MO Pas3paboTKe UHXXEHEPHBIX PELLEHWI
Ons nonyveHns nHopmaumm o cneymanbHbIX KOMnayHaax v nomo-
LK B BbIOOpE MaTepuasos.

CKpyrneHHoe
1 6e3 3ayceHueB
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Puc. 2.17
d, t bs z r, r,
+0,2
1,78 200 200 150 0,20 - 0,40 0,70 - 0,30
262 290 300 150 020 - 040 0,10 - 0,30
353 380 400 180 040 - 120 0,10 - 0,30
533 560 6,00 270 040 - 120 0,10 - 0,30
699 7,30 8,00 360 040 - 120 0,10 - 0,30

Y Oonyck siBnsaeTca codetaHmem d;h9 + d,H8.
Ta6. 2.11 Pa3mepsbl 10cafoqHON KaHaBKu [J1s1 «[11aBatoLLeros yraoTHUTE b-
HOro KoJibLia KpYrfloro Ce4eHusi — MHeBMaTu4eCcKuii nopLUeHb

MoBepxHOCTb LLlepoxoBaTtocTb 06paboTKu
NOBEPXHOCTU, NPOLIEHT 30HbI

KoHTakTa t > 50 %

Ra Rmax.
[um]
A KoOHTakTHasa noBepxHocTb 0,40 1,60
B ocHoBaHue 1 CTOpOHbI 1,60 6,30
nasa
C o6paboTka NoBepPXHOCTU 3,20 12,50

hacku BXOZHON KPOMKM

Ta6. 2.12 LllepoxoBaToCTb MOBEPXHOCTN — «[171aBaloLLee» yri0THUTENIbHOEe
KOJbLIO

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



2 Bupabl yCTaHOBKM

2.4 NpuBogHbIE PEMHU

KonbLia KPYrnoro CeYeHNst MOryT UCMONb30BaTbCs, Kak ManoMOLL-

Hble NpUBOAHbIE 3N1eMeHTbl. OHU HE TONBbKO SABMSIOTCH 9KOHOMUYE-

CKM 3Q(PEKTMBHbBIM peLLEHNEM, HO Takxe obecneyvmBatoT MHOMO4N-

CNeHHble NperMyLLecTBa aHHOrO NMPUMEHEHUS:

® MpocTas yCTaHOBKa;

® MOCTOSIHHbIE CUMbl HATSXKEHWS;

® MMOKOE NCMONb30BaHNE;

e 6Gnarogapsi ANacTUYHbIM CBOCTBaAM KOMMayHA0B YMIOTHU-
TENbHOMO KomnbLia OTCYTCTBYET HEOOXOAUMOCTb UCMONB30BaHNSA
HaTSKUTENEN PEMHEN;

e 06LEAOCTYMNHbI C NCMONBb30BaHNEM CTaHAAPTHbIX KOMMayHOOB 1
pa3mepos;

® peMeHb MOXXET OXBaTbiBaTb 60Mee LWMPOKNe [OMYCKU NO3ULMOo-
HNPOBaHNS LLKNBOB.

KoMnayHp konbLia BbIGUPAETCS C MUHUMaJIbHbIM 3HAaYeHWEM pe-
nakcauum pacTs>KeHUs (OCTaTOYHOMO YASIMHEHWS]) Y MaKCUMaSTbHbI-
MV AVHaMUYECKMI CBOCTBaMM.

Bbi6op anacTomepa 3aBUCUT OT YCNOBUI OKPY>KaoLLLEN cpenpl:

® KOHTaKTMpYIOLLE cpedbl, HanpUMep 030Ha, Macna, CMasKu;

* Temneparyp.

O6WwyMn TpeboBaHUAMN ABNAOTCS:

e XopoLlas CTOMKOCTb K CTapeHuto;

® CTONKOCTb K U3HOCY;

® OTHOCUTENIbHO HM3Kas CKIIOHHOCTb K BOCCTaHOBIIEHWIO OpY-
rmHanbHoOW hopMbl MO HATAXKEHNEM 1 TEMMNEPaTYpPON (CM.
«QddekT Ixoyns», pasgen 8.13);

e XopoLuas NoAaTINBOCTbL Ha M3rnb.

() O (O

Puc. 2.18 OTkpbITOE MCMONHEHNE (CNIeBa), NEPEeKPEeCTHOE UCOHEHWE (cripaBa)

KomnayHgbl Ans NnpMBOAHbIX peMHel
B BbILLEYNOMSIHYTbIX YCNIOBUAX XOPOLLO MPOSBUNM cebs cnemyto-
e KoMnayHabl:

E0540-80

® DTUneHnponuieHaneHoBbIn Kay4yk (EPDM).

e Tepmuyeckas ctonkocTb go +80 °C (MakcumansHo o +100 °C).

e EPDM He aBnsieTCA CTOVKMM K MUHEPASIbHBIM Macnam 1 cMaskam.

e Ecnun nsbexxaTb KOHTaKTa CO CMaso4HbIM Matepuasiom n3 Kop-
nyca nogwnnHnKa unu getanen MalnH HEeBO3MOXHO, Heo6Xxoam-
MO MCMNONb30BaTh CUIMKOHOBOE MAcsio U CMaskKy.

C0557-70

e XnopnepeHoBbIin kay4yk (CR).

e Tepmuyeckas ctonkoctb o +80 °C (MpnbnnantenbHo).

¢ CR coBMeCTMM C MUHepanbHbIMU Macnamu 1 cMaskamu.

¢ [lnHaMn4ecKmne CBOCTBA He Takue xopoLune, kak y EPDM v nonuype-
TaHa. Penakcaums HanpskeHus CR Takas ke xopoluasi, kak 1y EPDM.

—Parker [T .

S0604-70

¢ CunmKoHoBbIN Kay4yk (VMQ).

e Tepmudeckas ctonkocTb 0o +100 °C (npnbnnantenbHo, Makcu-
ManbHo go +150 °C).

¢ VMQ 06bI4HO ncnonb3yeTcs npu paboTe C BbICOKOW TEMMNepaTypoil.

® [1pOYHOCTb Ha pa3pbIB U CONPOTUBMEHNE N3HOCY crabble Nno
CpaBHEHWIO C APYrUMI KOMMayHAaMU.

P5008

e TepmonnacTunyHbin nonnypetaH (TPU).

* Tepmuyeckasi CTONKOCTb o +55 °C (npubnuauntensHo, B 3aBUCU-
MOCTW OT OTHOCUTESIbHON BIAXKHOCTMW).

e [lonmypeTaH N3BecTeH CBOEN TBEPLOCTLIO, CTOMKOCTLIO K 13-
HOCY 1 [oNroBeYHOCTbI0. Bnarogapst aToMy nonmypetaH MoXeT
NMPUMEHSTLCS B YCNOBUSIX 3KCMNJlyaTauum ¢ Bbicokumun Tpebosa-
HUSIMU U NpU Nepefade 60MbLIMX Harpy3oK.

B Tabnuue HWxe NpuBOAMTCA CpPaBHEHME CBOWCTB 371aCTOMEPOB
NPUBOAHbIX PEMHEN (MCMONb3YHOTCA 3HAYEHWS, MONyYEHHbIE B pe-
3ynbTaTe VCMbITaHUA C YMAOTHUTENbHBIM KofibLom 2-153, 88,6 x
2,6 Mm).

AvHamuyeckas ynpyroctb npu pacTshXeHuu:
Mepwvog ncnbitTaHus: 724

Temn. ucnbiTaHns: KOMHaTHasi TemnepaTtypa
BenyLmin wikmB: anam. 15,5 mm

CKopoCTb: 1740 06/MnH
HatsxxeHwue: 0,83 H/mm?
Harpyska: MoMeHT OT BepyLlero LWKMBa (4yryH)

anameTtpom 66,5 MM, B TECTOBOM LUKIe
Tpebyetca 3 MuHyTbl 15 cekyHp Ans
MOMHON OCTaHOBKMW.

CraTtuyeckas ynpyroctb Nnpuv pacTsKeHuu:

Mepwvog ncnbitTaHus: 48 y

Temneparypa: CM. Tabnuuy

MpepBapuTensHoe HaTsbkeHne: 0,83 H/MM2 mexay OBYMS LLKMBaMu C
anametpom 12,7 mm

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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6a3ucHbiii  KomnayHp >Xect- [uHamu- CraTtnyeckas ynpyroctb  AuHamuye-  Pa6ouas CoBMecTUMOCTb?
anactomep  Parker KOCTb  4ecKas npu pacTskeHun’” CKUue Nnoka- Temnepa-
yrnpyroctb 3arenn? Typa
npu paC'l;)ﬂ' Temnepartypa ho o
dXXEeHUn E581I5¢9 @
SE39% S
[Wop 24 °C 65 °C 80 °C 338 £2Q o = o
A] § [} E S o 2 o (] Q
09so0°0 0 1)
=IsOasMm (@] <
EPDM E0540-80 go*° 13 % 14 % 18 % 20 % 80 (100) - ++ ++ ++
CR C0557-70 70*° 14 % 14 % 19 % 22 % 0 80 + ++ + + +
VMQ S0604-70 70+ 21 % 2% 5% 2% + 100 (150) 0 0 + ++ 0
TPU P5008 94*° 19 % 21 % 29 % 36 % ++ 55 ++ ++ 0/- ++ ++
) HayanbHoe HaTskerve 0,83 H/Mm?
2 O4eHb xopoLlas: ++, Xopowas: +, cpeaHss: 0, orpaHN4eHHOEe MCNoNb30BaHE:
0/-, He COBMECTVMO: —
Tab. 2.13 CpaBHeHwe yrpyryx CBONCTB MPUBOJHOrO PEMHSI
UHdopmaumsa o KOHCTpyKuu
e CnepyeT nsberarb NPSIMOro KOHTaKTa C XXMAKOCTbIO, TaK Kak
3TO MOXET MNPUBECTU K NPOCKasib3blBaHMIo. B Tabnuue cosme-
cTumocTu cpep, (cM. MpunoxxeHne) npepcrasneHa nHpopmaums
O COBMECTMMOCTU KOHTaKTUpYtoLLel cpedbl C Pa3nnyHbIMn
anacTomepamu.
¢ MuHuManbHbIA arameTp WwKrsa cocTasnseT D, MM = 6 x d,
Puc. 2.19 OTKpbITOE MCTIONHEHNE
(nonepe4HoE ceveHne).
* BHyTpeHHMin anameTp Kosbua d, MOXET pacTArmsaTbCs Makcu-
mManbHo Ha 15 % (cpepHee yanuHeHue oT 8 % po 12 %). 1) Pacuet pasmepa Korbla d,:
¢ [MpumepHoe HaTs>keHne npu nocagke 0,6-1,0 H/mm2, N3BECTHO:
* lNonepeyHoe ceveHue d, AOMKHO COCTaBNATbL He MeHee 2,62 mm. D,/ D,: [uameTpsl LUKMBOB
C: PaccTosiHne mexgy LKnsamu no LeHTPanbHOW MMHUN
UHdopmauumsa gna 3akasa S: YanuHeHue B gecsATbix gonsx (Hanpumep, 10 % = 0,1)

Bce KonbLa Kpyrnoro ceyeHusl, KOTopble MCMONb3YTCSA B Kadve-
CTBE NPUBOAHbBIX PEMHEN, noasiexart AONOSHUTENBHON npoueaype
NPOBEPKN KayecTBa N MPOBEPKEe Ha Hannyne fedekToB noBepx-
HOCTW MPWU PacTsHXKEHUN. 3akasbiBaeMble OJ1si 3TOr0 NMPUMEHEHNS!
YANIOTHUTENbHbIE KOJMbLA AOMMKHLI UMETb CRegylownin Kog;: «2-250,
E0540-80, npuBOgHON pEMEHDb>.

PacuyeT npMBOAHOIO PEMHSsI: OTKPbITOE UCMOJIHEHUE
CokpalueHus:

PaccTosiHne mexxgy LUKMBamu Mo LeHTPanbHON NMHUK (MM)
[nameTp BELOMOro LIKUBA (MM)

[nameTp BegyLlero wkmea (Mm)

YonnHeHue B fecaTtbix gonsx (Hanpumep, 10 % = 0,1)
BHyTpeHHMIn gnameTp Konbua (Mm)

lMonepeyHoe ceyeHne KonbLua (Mm)

[lnuHa npuBOQHOIrO PeMHS (MM)

PacueTHbIn KoadhuumeHT

00 VOO0

N

W

—Parker (LT "

a) PacyeT gnnHbl NpyBOAHOro pemMHs L:

(D1 - D2)2

L=2C+157x(D,+D) + ——=
4C

b) PacyeT BHYTpeHHero anametpa Konbua d:

d=z=—— —
3,14 x (1,0 +S)

¢) KornbLo Kpyrnoro ceyeHust BbIGNPAETCS B COOTBETCTBUM C Nepey-
HEM TUMopa3MepoB YNIOTHUTENbHbIX Konew. Ecnn pasmep no-
nagaeT Mexay ABYMsl TUnopasmepamMu B Tabnuue, OOMKeH ObiTb
BblGpPaH MEeHbLUNIA pasmep.

2) Pacyet yanuHeHus S:

N3BECTHO:
d;: BHyTpeHHWIn guameTp KosnbLua
C: PaccTosiHe mexgy LKnBamu no LeHTpanbHOW IMHUN

D,/D,: OvameTpsl LUKNBOB
a) PacyeT gnuHbl NpnBogHoOro pemHs L: (cm. 1a)

b) PacyeTt yanuHeHus S B oecsitbIx 4onsx:

S=—— -1
3,14 x d,

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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3) Pacuet paccTosiHms Mexay LUKMBamMu No LeHTpanbHou nnHum C:
N3BECTHO:

d;: BHyTpeHHWIn gnameTp Konbua

S: YonvHeHue B gecAtbix gonsx (Hanpumep, 10 % = 0,10)

D,/D,: HAunameTpbl LIKNBOB

a) PacyeT koadhumumeHTa B:
B=3,14xd, x(8+1)-1,57 x(D,+D,)

b) CooTBETCTBEHHO, PaCyET PacCTOSIHNS MO LeHTpasnbHON nuHun C:
B +VB?- (D, + D,)?
4

C=

MepekpecTHOE UCNONHEHNE

CokpalueHus:

PaccTosiHne mexxgy LUKMBamum no LeHTPanbHOR MNHUN [MM]
[OunameTp BeOOMOro LWKmea [MM]

LOunameTp BepgyLlero LWwkusa [Mm]

YonvHeHue B fecAtbix gonsx (Hanpumep, 10 % = 0,1)
BHyTpeHHMI anameTp Konbua [MM]

lMonepeyHoe ceveHne KosnbLla [MM]

[nnHa NpnBOgHOIO PEMHS [MM]

Pac4eTHbIn KoadhduumeHT

IO

e PUOO

o

N

W -

D D.

1 2

A
Y

C

Puc. 2.20 [NepekpecTHOe ncronHeHne

1) Pacuet pasamepa Konbua d,:

N3BECTHO:
D,/D,: HAunameTpbl LWKNBOB

C: PaccTosiHne Mexay LKMBaMM1 MO LIeHTPaSIbHOW NMHNN
S: YonvHeHue B fecATtbix gonsx (Hanpumep, 10 % = 0,1)

a) PacyeT givHbl NpMBOAHOro pemMHs L:
(D1 - D2)2

L=2C+1,57x(D,+D,) +
4C

b) PacyeT BHyTpeHHero anameTpa Konbua d,:
L

1

T 314x(1,0+9)

¢) KonbLo Kpyrnoro ceveHnsi BbIbUpaeTcs B COOTBETCTBUM C Nepey-
HeM TUNMopasMepoB YMNOTHUTENbHbIX konew,. Ecnv pasmep nonaga-
eT MeXay ABYMS Tunopasmepamu B Tabnuue, [OMKeH 6bITb BbIOpaH
MEHbLUWI pasmep.

—Parker [T .

2) Pacyet yanuHeHus S:

N3BECTHO:
d;: BHyTpeHHU gnameTp KonbLa
C: PaccTosiHne mexxay LUKMBaMu Mo LeHTpanbHOW NNHNN

D,/D,: HOvameTpbl LUKNBOB
a) PacueT gnunHbl NpnBogHoro pemtHs L: (cm. 1a)

b) PacyeTt yanuHeHus S B oecsitbIx Aonsx:

S=——— -1
3,14 x d,

3) PacueT paccTosiHms Mexay LUK1uBamMmn no LeHTpanbHom nnHum C:
N3BECTHO:

d;: BHyTpeHHU gnameTp KonbLa

S: YonnHeHve B fecATbix gonsx (Hanpumep, 10 % = 0,10)

D,/D,: HOvameTpbl LUKNBOB

a) PacueT koadduumeHTa B:
B=3,14xd, x(S+1)-1,57 x(D,+D,)

b) CooTBETCTBEHHO, PacyeT PacCTOSHNS MO LeHTpansHon nuHun C:
B +B?- (D, -D,)?
4

C=

A

@D, unn

@D,

=

: r,02-04

6e3 06510A 1 3ayceHueB

Puc. 2.21 Paguyc nocago4YHou kaHaBku

dz I

2,62 105010

3,53 1,70%1°

5,33 2,601

6,99 3,501
Ta6. 2.14

[na ppyrux pasmepos nonepe“Horo ceveHus d,:
r,=0,49xd,

LLIepoxoBaToCTb MNOBEPXHOCTU:
R < 6,3 MKM

max

R < 1,6 MKM

a

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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2.5 MHCTPpYKLUMN NO NPOEKTUPOBAHUIO U
yCTaHOBKe

OTcyTCTBME YyTEeYEK NpY YNNOTHEHUN JOCTUraeTcs 3a CHET Bbibopa
COOTBETCTBYIOLLIErO YMIIOTHATENBHOrO Matepurana ¢ npasuibHbIMIY
pasmepamn 1 [octaToyHon gedopmanment. MNpasunbHas gedop-
Maums 3aBUCUT OT COONIOAEHNS OOMYCKOB 3/IEMEHTOB MallUWHbl 1
06paboTKM MOBEPXHOCTW. Ha npakTuke AOMKHbI MPUHUMATLCA BO
BHMMaHue Bce (haKTopbl, BAUSIOLLME HA YNNOTHEHNe. Hanndme He-
MCMpaBHOCTEN M3-3a OLWMOGOK NPV BbIMNOMIHEHNUN MPOEKTHbIX paboT
MOXXET NPUBECTN K HEOBXOAMMOCTU NPOBEAEHNSA MOBTOPHbIX PaboT,
yBenu4yeHnio obbema paboT No o6CnyXnsaHuio, pasbopke, Npo-
CTOKO UNKN NPEXAEBPEMEHHOMY OOCYXXUBAHWIO, a Takxe ApYyruM
OOMONHNUTENBbHBIM 3aTpartam.

2.5.1 ®acku

[lns o6neryeHns cC60pKM AeTanen MallvHbl U 4ns NpeaoTBpaLLeHns
NoBPEXAEHNS YNNTIOTHEHUIA HA BCEX BXOLHbIX KPOMKax obsi3aTenb-
HO BbINosiHeHNEe acok. Bce KpOMKM He [OMKHbBI UMETb 3aAMPOB 1
OCTPbIX CKOLLEHHbIX KPaeB.

N\

el T

K \\5;-20"

Puc. 2.22 [Npumep c60pKu NOPLLHS

e
) )
Y Y

15°-20°

Puc. 2.23 [Npumep c60pku LLUTOKa

e

L BbicoTa BXOAHON KPOMKMU, X > Y

Puc. 2.24 Ha cxeme noka3aHa ¢hacka BXOZHOWV KDOMKU U Yr/IOTHUTE/IbHOE
KOJIbLO nepes cxxaTneM. Pasmep «x» JOMmKeH ObiTb 60/bLUE pa3mepa «y» A5
obecrie4eHnsi C6OpKy 6e3 rnomex.

—Parker (LT o
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2.5.2 NMpoxoxxpgeHue nonepeyHbiX NPOCBEPNIEHHbIX
oTBepcTun

YNNOTHUTENBHOE KOMbLIO MOXET ObITb CPE3aHO, ECNIN 30JIOTHUK N
LUTOK OBUraeTcsi B NpoeMe, KOTOpPbI MMEeET MonepeyHble NpocBep-
NeHHble oTBepcTua. [pu Bxoae B oTBepcTUe AedOpMUPOBaHHOE
YMNOTHUTENBHOE KOMbLO BO3BPALLAETCA K CBOEMY OPUIMHANIBHOMY
KPYITIOMYy CEYEHMWI0 U CPe3aeTcs Mpu BbIXOOe M3 MPOCBEPNEHHON
obnactu. 3To MOXHO NpedoTBPaTUTb MYyTEM U3MEHEHUSI PaCcMoNo-
>KEHVS COeQUHUTENbHbIX OTBEPCTUN.

o

|
|
\.
A
\ :
/

SN\

St

| | \

I
Puc. 2.26 Ecnv nameHeHue rosioXeHnsi HeBO3MOXHO, PEKOMEHLYETCS UC-
10/1b30BaHNE BHYTPEHHEN hacku.

Puc. 2.27 Hawny4wmm pelueHnem sBasieTcsi 6anaHCupOoBOYHbIV na3 B 30He
OTBEPCTUS. Y/IOTHUTENIbHOE KOJIbLIO MOXXET ObIThb Pal3xarto v HarpasieHo
4epes a3 1o BXoAHbIM 1 BbIXOAHbLIM hackam.

2.5.3 MNpumecu n yucrtsawme matepmanbl

3arpsisHeHe NocafoyHON KaHaBKW YNOTHUTENBHOrO Kofbla Be-
JET K MosiBNeHMo yTedek. [N obecneveHnst 3awwyTbl NOBEPXHO-
CTeil yNNOTHEHUs1 OT MOCTOPOHHUX YacTuL, BO Bpemsi paboTbl He-
06X04MMO UCMONBb30BaTh (UILTPLI UMK NIaHUPOBaTb NPOoBeaAeHe
NepUoANYECKOro TEXHNHECKOro 06CNyXKBaHUS.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
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YucTawme mateprasibl AOMMKHbI 6bITb COBMECTVMbI C 911aCTOMEPOM.
Cwmaska, ucrnonb3yemas ans obnerdyeHusi COopKu, TakKe [OomKHa
OblTb COBMECTUMOIA.

2.5.4 YpnuHeHue

YNnoTHWUTENbHbIE NN aHTU3KCTPY3NOHHbIE KOMbLa Npu c6opKe Mo-
ryT 6biTb pacTsHyTbl He 6onee 4em Ha 50 % OT KX BHYTPEHHEro
anameTpa. OTO 3Ha4YeHne NErko NPeBbICUTb NPY HEGONbLUMX BHY-
TPEHHMX AMamMeTpax, Tak Kak YeM MeHblle BHYTPEHHUI auameTp,
TeM 6bICTPee MOXET 6bITb JOCTUTHYTO KPUTUYECKOE 3HAYEHNE Npo-
LeHTa pacTsKeHWs.

CnepoBaTenbHO, BaXXHO 06ecneynTb, YTOObl pacTshPKEHNe ocTaBa-
JIOCb HVDKE 3Ha4YeHUsi NpefenbHOro YANMHEHUs, yKa3aHHoro B na-
cnopTax Ha maTtepuan komnayHga. Ecnv ynnotHuTensHoe KonbLo
pacTsaHYTO NpUGM3UTENLHO A0 Npedena anacTUYHOCTH, OHO 3a KO-
pPOTKOEe BpeMsi BO3BPATUTCS K NMepBOHaYanbHOMY pasmMepy.

2.5.5 BpaweHue

YNnoTHUTENbHbIE KOMbLA KPYINoro CeHeHusi ¢ 60MbLUMMUN BHYTPEH-
HUMW OyaMeTpammn N MasbIM NonepeYHbIM CEHEHNEM NMEIOT CKITOH-
HOCTb K BpaLLleHWto BO Bpemsi C60pKu. BpallieHne ynnoTHUTENbHOMo
KonbLia MpU CEOPKE MOXET NMPUBECTU K CNPaNbHOMY paspyLUeHunto
(cm. paspen «PaspyLueHne ynaoTHUTENBHOrO KonbLa») U K Bepo-
ATHOCTU YTEYKMN.

Puc. 2.28 MOoHTaX yrnnoTHUTE/IbHOro KOsbLa C BpaLleHnem

2.5.6 OcTpble Kpasi

YNnoTHWUTENbHbIE KOMbLa KPYroro CeYeHNss He LOMKHbI NPOTArn-
BaTbCA Haf OCTPbIMU Kpasimn. Pe3b6a, WnuLbl, OTBEPCTUSA, KDOMKM
NMocafoYHON KaHaBKU, LUMOHKU U T. 4. A0KHbI 6bITb CHATbI NN 3a-
KpbITbl. YCTaHOBOYHbIE NPUCNOCO6AEHUsA obneryaoT CO0PKY U no-
MoraroT nsbexxatb Npobnem ¢ OCTPbIMU KpasimMu.

P o

Puc. 2.29 Vicnonb3oBaHne ycTaHOBOYHOIO MpUCrnocob1eHus

—Parker [T 2

2.5.7 YcTaHOBOYHbIE NPUCTIOCO6GNEHUsI

=z | 2

Btynka

Mpucnocobnexve ans
MO3MLIMOHPOBaHUA

— CTonop cduTtuHra

Brynka

Mydta putnHra

— [Mpucnocobnexve ans
NO3MLMOHMPOBaHNA

— Ctonop ¢utuHra

Puc. 2.31 YctaHoBo4YHOE nipucriocobneHne nog[aepXKNBaeTCs MaHXXeTou A1s
3aLUUTbI YIIIOTHEHNS OT OCTPbIX KPaeB.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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3.1 CtaTnyeckme ynjaoTHeHus

3.1.1 Pa3mepbl npu c)xatum u pacyeTHble pasmMmepbl

YnnoTHeHne NOPLUHA U paguanbHoe cxaTue

YcTaHoBKa YNNOTHUTENBHOMO KOMbLA BO BHYTPEHHEM 3NIEMEHTe

3 PekomeHpaLmn no NpoeKTUpoBaHUIo

YnnotHeHue chnaHua n oceBoe cxaTtue
[aBneHne N3HyTpWU: HapY>XHbI AMaMETP YNIOTHUTENIbHOMO KonbLa
OOJSKEH CXUMATbCS.

& dy

A N B

Puc. 3.1 YnnoTHeHve nopLuHsl v pagnanbHoOe cxatne

YnnoTHeHue WITOKA U paguanbHoe c)xaTtue

YcTaHoBKa YNNOTHUTENBHOMO KOMbLA BO BHELLHEM 3/1EMEHTE

Puc. 3.3 YnnotHeHwe ¢naHua n oceBoe cxartune

[laBneHve cHapy>Xu: BHyTPEHHWA graMeTp YNIOTHUTENIbHOTO KOSlb-
La [OMKEH pacTarmBaTbCs.

B

—

!

2 ds

Y

2 dg
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Puc. 3.2 YnnoTHeHwe LuTOKa v pagunanbHoe cxxatne

0-5° —»\ ‘4—

!
r,=0,2-0,4 Mmm / r, f7 H8 t
v L

Monepe4yHoe

ce4yeHune

d

2

[Mm]

1,78
2,62
3,53
5,33
6,99

+0.08

+0.09

+0.10

+0.13

+0.15

o |

MmyébunHa [Oecdopma- [Hdecop-
noca- umns Mauus
DOYHOMN
KaHaB-
Kn t
[MmM] [Mm] [%]
1,40 0,26 - 0,58 15-31
2,20 0,26 - 0,64 10-23
2,90 0,40 - 0,85 11-23
4,50 0,57 - 1,08 11-20
5,90 0,80 - 1,35 11-19

Puc. 3.4 YnnotHeHne tnaHua n ocesasi sechopmauymsi

HanpaBneHme nasneHunsa HanpaBneHme AaBlieHnsa HanpaBneHme AaBlieHnsa

e @ W

o] < b, < o]

LUMPUHA KaHaBkn b WwnpmnHa kaHaeku b, LMpUHa KaHaeku b, Paguyc r,
Be3 aHTUakcTpy3n- OpHO aHTUAIKCTPY- [lBa aHTMAKCTPY3u-
OHHOrO KonbLa 31IOHHOE KOJibLIo OHHBIX KOJibLia
[Mm] [Mm] [Mm] [Mm]
2,40 - 2,60 3,50 - 3,70 4,60 - 4,80 0,20 - 0,40
3,60 - 3,80 4,70 - 4,90 5,80 - 6,00 0,20 - 0,40
4,80 - 5,00 5,80 - 6,00 6,80 - 7,00 0,40 - 0,80
7,20 - 7,40 8,70 - 8,90 10,20 - 10,40 0,40 - 0,80
9,60 - 9,80 12,00 - 12,20 14,40 - 10,60 0,40 - 0,80

Tab. 3.1 [lpoekTHble pa3mepsbl yraOTHUTESbHBIX KOeY 4151 CTaTUCTUYECKOro
YnNOTHEeHNSI
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3.1.2 CtaTuyeckoe ynjioTHEeHUe MOopLUHS

O+0GO4 @& @& @ N
L e < b=} = b, = b, .
- 4 - 6e3 ofHo nsa @d, @d, @4, W
AHTU3KCTPY3NOHHOIO AHTUIKCTPY3NOHHOE AHTUIKCTPY3NOHHbIX
Konbua KonbLO KosibLa
Puc. 3.5
Ne d, d, b b b, d d  d Ne d, d, b b b, d d  d
Parker +0,2 +0,2 +0,2 Parker 40,2 +02 +0,2
0 0 0 h9 H8 f7 0 0 0 h9 H8 f7
2006 2,9 178 24 35 46 29 55 55 2039 6957 1,78 24 35 46 694 72 72
5190 3,35 1,78 24 35 46 34 6 6 2040 72,75 1,78 24 35 46 754 78 78
2007 3,68 1,78 24 35 46 39 66 65 2-041 7592 178 24 35 46 77,4 80 80
2008 447 1,78 24 35 46 44 7 7 2042 8227 1,78 24 35 46 824 8 85
5-581 49 19 24 35 46 5 78 7,8 2-043 8862 1,78 24 35 46 894 92 92
2009 528 1,78 24 35 46 54 8 8 2044 9497 1,78 24 35 46 97,4 100 100
5582 57 19 24 35 46 57 85 85 2045 10132 1,78 24 35 46 1024 105 105
2010 607 1,78 24 35 46 64 9 9 2046 107,67 1,78 24 35 46 107,4 110 110
5052 686 1,78 24 35 46 74 10 10 2047 114,02 1,78 24 35 46 117,4 120 120
2011 7,65 1,78 24 35 46 84 11 11 2-048 120,37 1,78 24 35 46 1224 125 125
5612 874 178 24 35 46 89 11,5 11,5  2-049 12672 1,78 24 35 46 127,4 130 130
2012 925 1,78 24 35 46 94 12 12 2050 133,07 1,78 24 35 46 1354 138 138
5212 975 178 24 35 46 104 13 13 2110 919 262 36 47 58 93 135 135
2013 10,82 1,78 24 35 46 109 135 135 5614 993 262 36 47 58 98 14 14
5613 11,1 178 24 35 46 114 14 14 2111 10,77 262 36 47 58 108 15 15
2014 1242 1,78 24 35 46 124 15 15 5615 11,91 262 36 47 58 11,8 16 16
6-129 1329 178 24 35 46 134 16 16 2112 12,37 262 36 47 58 128 17 17
2016 156 1,78 24 35 46 154 18 18 5616 13,11 262 36 47 58 133 175 17,5
2017 1747 178 24 35 46 174 20 20 2113 13,94 262 36 47 58 14 18 18
2-018 18,77 1,78 24 35 46 194 21 21 5239 14,48 2,69 36 47 58 146 19 19
2019 2035 1,78 24 35 46 204 23 23 5-243 1534 262 36 47 58 158 20 20
2020 21,95 1,78 24 35 46 224 25 25 2114 1554 262 36 47 58 168 21 21
2021 2352 1,78 24 35 46 234 26 26 2115 17,12 262 36 47 58 17,8 22 22
2022 2512 1,78 24 35 46 254 28 28 5256 17,96 2,62 36 47 58 188 23 23
2023 26,7 1,78 24 35 46 274 30 30 2116 18,72 2,62 36 47 58 198 24 24
2024 283 1,78 24 35 46 294 32 32 2117 20329 262 36 47 58 208 25 25
2-025 2987 1,78 24 35 46 304 33 33 2118 21,89 262 36 47 58 218 26 26
2-026 31,47 1,78 24 35 46 324 35 35 2119 2347 262 36 47 58 238 28 28
2-027 3305 1,78 24 35 46 334 36 36 2120 2507 2,62 36 47 58 258 30 30
2028 3465 1,78 24 35 46 354 38 38 2121 2664 262 36 47 58 278 32 32
6-154 363 178 24 35 46 374 40 40 2122 2824 262 36 47 58 288 33 33
2030 41 178 24 35 46 424 45 45 2123 2982 262 36 47 58 308 35 35
2031 4417 1,78 24 35 46 454 48 48 2124 3142 262 36 47 58 318 36 36
2032 47,35 1,78 24 35 46 474 50 50 2125 3299 262 36 47 58 338 38 38
2-033 5052 1,78 24 35 46 524 55 55 2126 34559 262 36 47 58 358 40 40
2034 537 1,78 24 35 46 554 58 58 2127 36,17 2,62 36 47 58 368 41 41
2035 56,87 1,78 24 35 46 574 60 60 2128 37,77 2,62 36 47 58 37,8 42 42
2036 60,08 1,78 24 35 46 604 63 63 2129 3934 262 36 47 58 398 44 44
2037 6322 1,78 24 35 46 654 68 68 2130 40,94 2,62 36 47 58 414 45 45
2038 664 1,78 24 35 46 674 70 70 2131 4252 262 36 47 58 438 48 48

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
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Ne d, d, b b, b, d d, d, Ne d, d, b b, b, d d, d,
Parker 40,2 +0,2 40,2 Parker +0,2 40,2 40,2

0 0 0 h9 H8 f7 0 0 0 h9 H8 f7
2057 148,82 353 48 58 68 1494 155 155 2343 946 533 7,2 87 102 963 105 105
2258 151,99 353 48 58 68 1544 160 160 2344 97,7 533 7,2 87 102 993 108 108
2059 158,34 353 48 58 68 1594 165 165 2-345 100,97 533 7.2 87 102 101,3 110 110
2260 164,69 353 48 58 68 1644 170 170 2346 1041 533 72 87 102 1063 115 115
2261 171,04 353 48 58 68 1744 180 180 2347 107,3 533 72 87 102 1093 118 118
2262 177,39 353 48 58 68 1794 185 185 2348 1104 533 72 87 102 111,3 120 120
2263 183,74 353 48 58 68 1844 190 190 2349 1136 533 7,2 87 102 1163 125 125
2264 190,09 3,553 48 58 6,8 1944 200 200 2350 116,8 533 7,2 87 102 1193 128 128
2265 196,44 353 48 58 6,8 1994 205 205 2-351 120 533 72 87 102 121,3 130 130
2266 202,79 353 48 58 6,8 2044 210 210 2352 1231 533 7,2 87 102 1233 132 132
2267 209,14 353 48 58 68 2144 220 220 2353 126,3 533 72 87 102 1263 135 135
2268 21549 353 48 58 68 2194 225 295 2354 1295 533 72 87 102 131,3 140 140
2069 221,84 353 48 58 68 2244 230 230 2355 132,7 533 72 87 102 133,3 142 142
2070 22819 353 48 58 68 2294 235 235 2356 1358 533 7.2 87 102 1363 145 145
2271 23454 353 48 58 6,8 2344 240 240 2-357 139 533 7,2 87 102 141,3 150 150
2272 240,89 353 48 58 6,8 2444 250 250 2358 1422 533 7,2 87 102 1433 152 152
2073 24724 353 48 58 68 2494 255 255 2359 1454 533 7,2 87 102 1463 155 155
2274 25359 353 48 58 68 2544 260 260 2360 1485 533 7,2 87 102 151,3 160 160
2275 266,29 3,53 48 58 6,8 2744 280 280 2361 151,7 533 7,2 87 102 1563 165 165
2276 278,99 353 48 58 68 2844 290 290 2362 158,1 533 72 87 102 161,3 170 170
2077 291,69 353 48 58 68 2944 300 300 2363 164,4 533 72 87 102 1663 175 175
2078 30439 353 48 58 68 3144 320 320 2364 1708 533 72 87 102 171,3 180 180
2279 329,79 353 48 58 6,8 3444 350 350 2365 177,1 533 7,2 87 102 181,3 190 190
2280 355,19 3,53 48 58 6,8 3644 370 370 2366 1835 533 7,2 87 102 1863 195 195
2281 380,59 3,53 48 58 6,8 3944 400 400 2367 189,8 533 7,2 87 102 191,3 200 200
2282 40526 3,53 48 58 6,8 4144 420 420 2368 1962 533 7,2 87 102 201,3 210 210
2083 430,66 3,53 48 58 6,8 4444 450 450 2369 2025 533 7,2 87 102 2063 215 215
2084 456,06 3,53 48 58 6,8 4744 480 480 2370 2089 533 72 87 102 211,3 220 220
2.325 37,47 533 72 87 102 37,3 46 46 2371 2152 533 72 87 102 2163 225 225
2.326 40,64 533 72 87 102 41,3 50 50 2372 2216 533 72 87 102 221,3 230 230
5-330 42,52 533 7,2 87 102 433 52 52 2373 2279 533 7,2 87 102 231,3 240 240
2.327 4382 533 72 87 102 463 55 55 2374 2343 533 7,2 87 102 2363 245 245
2328 46,99 533 7,2 87 102 473 56 56 2375 2406 533 7,2 87 102 241,3 250 250
5-338 489 533 72 87 102 493 58 58 2376 247 533 7,2 87 102 251,3 260 260
2329 5017 533 7,2 87 102 51,3 60 60 2377 2533 533 7,2 87 102 261,3 270 270
2-330 53,34 533 72 87 102 533 62 62 2-378 266 533 72 87 102 271,3 280 280
2.331 5652 533 72 87 102 563 65 65 2379 278,77 533 7.2 87 102 281,3 290 290
2332 5969 533 72 87 102 61,3 70 70 2380 291,47 533 72 87 10,2 291,3 300 300
2-333 62,87 533 7,2 87 102 633 72 72 2381 304,17 533 72 87 102 311,3 320 320
2-334 66,04 533 7,2 87 102 663 75 75 2382 32957 533 7,2 87 102 341,3 350 350
2335 69,22 533 7,2 87 102 71,3 80 80 2383 35497 533 7,2 87 102 361,3 370 370
2336 72,39 533 7,2 87 102 733 8 82 2384 380,37 533 7,2 87 102 391,3 400 400
2337 7557 533 7,2 87 102 763 85 85 2385 40526 533 7,2 87 102 411,3 420 420
2338 787 533 72 87 102 81,3 90 90 2386 430,66 533 7.2 87 10,2 441,3 450 450
2.339 81,92 533 72 87 102 833 92 92 2387 456,06 533 7.2 87 10,2 471,3 480 480
2340 85 533 72 87 102 863 95 95 2388 481,41 533 72 87 102 491,3 500 500
2341 882 533 72 87 102 893 98 98 2389 506,81 533 7.2 87 102 511,3 520 520
2342 91,4 533 72 87 102 91,3 100 100 2390 53221 533 7,2 87 102 541,3 550 550

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker 40,2 +0,2 40,2 Parker +0,2 40,2 40,2

0 0 0 h9 H8 f7 0 0 0 h9 Hs f7
2-391 557,61 533 72 87 102 571,3 580 580 2468 494,16 699 96 12 14,4 4984 510 510
2392 582,68 533 7,2 87 10,2 591,3 600 600 2469 506,86 6,99 9,6 12 14,4 5084 520 520
2-393 608,08 533 72 87 102 611,3 620 620 2470 532,26 6,99 96 12 14,4 5384 550 550
2394 63348 533 72 87 102 641,3 650 650 2471 557,66 6,99 9,6 12 14,4 5584 570 570
2395 658,88 533 7.2 87 102 671,3 680 680 2472 582,68 699 9,6 12 14,4 5884 600 600
2.425 11367 6,99 9,6 12 144 1134 125 125 2-473 608,08 6,99 96 12 14,4 6084 620 620
2.426 116,84 6,99 9,6 12 144 1184 130 130 2-474 63348 699 96 12 14,4 6384 650 650
2.427 120,02 6,99 9,6 12 144 1204 132 132 2-475 658,88 6,99 96 12 14,4 6684 680 680
2.428 12319 6,99 96 12 144 1234 135 135 Ta6. 3.2
2-429 126,37 6,99 96 12 14,4 128,4 140 140
2430 12954 6,99 96 12 14,4 1304 142 142
2431 132,72 6,99 9,6 12 14,4 1334 145 145
2432 13589 6,99 96 12 14,4 138,4 150 150
2433 139,07 6,99 9,6 12 14,4 1404 152 152
2-434 14224 6,99 96 12 144 1434 155 155
2.435 14542 6,99 9,6 12 144 1464 158 158
2-436 14859 6,99 96 12 14,4 1484 160 160
2-437 151,77 6,99 96 12 14,4 1534 165 165
2438 158,12 6,99 96 12 14,4 1584 170 170
2439 164,47 6,99 96 12 14,4 168,4 180 180
2-440 170,82 6,99 96 12 14,4 1734 185 185
2441 17717 6,99 9,6 12 14,4 178,4 190 190
2-442 18352 6,99 96 12 14,4 188,4 200 200
2-443 189,87 6,99 96 12 14,4 1934 205 205
2-444 19622 6,99 9,6 12 144 1984 210 210
2-445 202,57 6,99 9,6 12 14,4 2084 220 220
2-446 21527 6,99 9,6 12 14,4 2184 230 230
2-447 22797 6,99 9,6 12 14,4 2284 240 240
2448 240,67 6,99 9,6 12 14,4 2384 250 250
2449 25337 6,99 9,6 12 14,4 2484 260 260
2-450 266,07 6,99 9,6 12 14,4 2684 280 280
2-451 278,77 6,99 96 12 14,4 288,4 300 300
2.452 29147 6,99 96 12 144 2984 310 310
2-453 304,17 6,99 9,6 12 14,4 308,4 320 320
2-454 316,87 6,99 9,6 12 14,4 318,4 330 330
2455 32957 6,99 96 12 14,4 3384 350 350
2456 342,27 6,99 9,6 12 14,4 3484 360 360
2457 354,97 6,99 96 12 14,4 3584 370 370
2-458 367,67 6,99 96 12 14,4 3684 380 380
2-459 380,37 6,99 9,6 12 14,4 388,4 400 400
2-460 393,07 6,99 96 12 14,4 3984 410 410
2-461 40526 6,99 9,6 12 14,4 4084 420 420
2462 417,96 6,99 9,6 12 14,4 4184 430 430
2463 430,66 6,99 9,6 12 14,4 438,4 450 450
2464 44336 6,99 9,6 12 14,4 4484 460 460
2465 456,06 6,99 9,6 12 14,4 4584 470 470
2466 468,76 6,99 9,6 12 14,4 4684 480 480
2-467 481,46 6,99 96 12 14,4 488,4 500 500
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3 PekomeHpaLmn no NnpoeKTUpoBaHUIO

3.1.3 CtaTn4yeckoe ynnoTHeHue LUTOoKa
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Puc. 3.6
Ne d, d, b b, b, d, d, d,, Ne d, d, b b, b, d, d, d,,
Parker +0,2 40,2 +0,2 Parker +0,2 40,2 +0,2
0 0 0 f7 H9 H8 0 0 0 f7 H9 H8
2-006 2,9 1,78 24 35 4,6 3 5,6 3 2-039 69,57 1,78 24 35 46 70 72,6 70
5-190 33 1,78 24 35 46 3,5 6,1 3,5 2-040 72,75 1,78 2,4 3,5 46 75 77,6 75
2-007 368 1,78 24 35 4,6 4 6,6 4 2-041 7592 1,78 24 35 46 78 80,6 78
2-008 447 1,78 24 35 4,6 4,5 7,1 4,5 2-042 8227 1,78 24 3,5 46 85 87,6 85
5-581 4,9 1,9 24 35 46 5 7,8 5 2-043 8862 1,78 24 35 46 90 92,6 90
2-009 528 1,78 24 35 46 5,5 8,1 5,5 2-044 9497 1,78 24 3,5 46 95 97,6 95
5-582 5,7 19 24 35 46 6 8,8 6 2-045 101,32 1,78 24 3,5 46 100 102,6 100
2-010 6,07 1,78 24 35 4,6 6,2 8,8 6,2 2-046 107,67 1,78 24 35 46 110 112,6 110
5-052 6,86 1,78 24 35 46 7 9,6 7 2-047 114,02 1,78 24 35 46 115 1176 115
2-011 765 1,78 24 35 4,6 8 10,6 8 2-048 120,37 1,78 2,4 35 46 120 122,6 120
5-612 8,74 1,78 24 35 4,6 9 11,6 9 2-049 126,72 1,78 24 3,5 46 125 1276 125
2-012 925 1,78 24 35 4,6 9,5 12,1 9,5 2-050 133,07 1,78 24 3,5 46 135 137,6 135
5-212 9,7 1,78 24 35 46 10 12,6 10 2-110 9,19 262 36 4,7 58 9,5 13,7 9,5
2-013 10,82 1,78 24 35 46 11 13,6 11 5-614 993 262 36 47 58 10 14,2 10
5-613 111 1,78 24 35 46 12 14,6 12 2-111 10,77 2,62 3,6 4,7 58 11 15,2 11
2-014 12,42 1,78 24 35 46 13 15,6 13 5-615 1191 262 36 4,7 58 12 16,2 12
6-129 13,29 1,78 24 3,5 46 14 16,6 14 2-112 12,37 262 36 47 58 125 16,7 125
2-016 15,6 1,78 24 35 46 16 18,6 16 5-616 13,11 2,62 36 4,7 58 13 17,2 13
2-017 1717 1,78 24 3,5 46 18 20,6 18 2-113 13,94 262 36 47 58 14 18,2 14
2-018 18,77 1,78 2,4 3,5 46 19 21,6 19 5-239 14,48 269 36 47 58 15 194 15
2-019 20,35 1,78 24 3,5 46 21 23,6 21 5-243 15,34 262 36 47 58 16 20,2 16
2-020 2195 1,78 24 35 46 22 246 22 2-114 1554 262 36 4,7 58 16,6 20,7 16,5
2-021 23,52 1,78 2,4 35 4,6 24 26,6 24 2-115 17,12 262 3,6 4,7 58 17 21,2 17
2-022 25,12 1,78 2,4 35 46 25 27,6 25 5-256 17,96 262 36 4,7 58 18 222 18
2-023 26,7 1,78 24 35 46 28 30,6 28 2-116 18,72 262 3,6 4,7 58 19 23,2 19
2-024 28,3 1,78 24 35 46 29 31,6 29 2-117 203,29 2,62 36 4,7 58 21 252 21
2-025 29,87 1,78 24 3,5 46 30 32,6 30 2-118 21,89 262 36 4,7 58 22 26,2 22
2-026 31,47 1,78 24 3,5 46 32 34,6 32 2-119 23,47 262 36 47 58 24 28,2 24
2-027 33,056 1,78 24 3,5 46 34 36,6 34 2-120 25,07 262 36 47 58 25 29,2 25
2-028 3465 1,78 24 35 46 35 376 35 2-121 26,64 262 36 4,7 58 28 322 28
6-154 36,3 1,78 24 35 46 38 40,6 38 2-122 2824 262 36 47 58 29 33,2 29
2-030 41 1,78 24 35 46 42 446 42 2-123 29,82 262 36 47 58 30 34,2 30
2-031 4417 1,78 24 3,5 46 45 47,6 45 2-124 31,42 262 36 47 58 32 36,2 32
2-032 47,35 1,78 2,4 3,5 46 48 50,6 48 2-125 32,99 262 36 4,7 58 33 37,2 33
2-033 50,52 1,78 24 35 46 52 54,6 52 2-126 34,59 262 36 4,7 58 35 39,2 35
2-034 53,7 1,78 24 35 46 55 57,6 55 2-127 36,17 262 36 4,7 58 36 40,2 36
2-035 56,87 1,78 24 35 46 58 60,6 58 2-128 37,77 262 36 47 58 38 42,2 38
2-036 60,08 1,78 2,4 3,5 46 60 62,6 60 2-129 39,34 262 36 4,7 58 40 442 40
2-037 63,22 1,78 24 3,5 46 65 67,6 65 2-130 40,94 262 36 4,7 58 42 46,2 42
2-038 66,4 1,78 24 35 46 68 70,6 68 2-131 4252 262 36 4,7 58 43 47,2 43
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3 PekomeHpaLun no NnpoeKTUpoBaHUIO

Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 O0 f7 H9 Hs 0 0 0 f7 H9 H8
2132 4412 262 36 47 58 45 492 45 5-505 19,8 36 48 58 68 20 256 20
2133 4569 2,62 36 47 58 46 502 46 2211 2022 353 48 58 68 21 266 21
2134 4729 262 36 47 58 48 522 48 2212 2182 353 48 58 68 22 27,6 22
2135 489 2,62 36 47 58 49 532 49 2213 2339 353 48 58 68 24 296 24
2136 50,47 2,62 36 47 58 50 542 50 2014 2499 353 48 58 68 25 30,6 25
2-137 52,07 2,62 36 47 58 52 562 52 5-618 2581 353 48 58 68 26 316 26
2-138 5364 2,62 36 47 58 55 592 55 2-215 26,57 353 48 58 68 27 326 27
2139 5525 262 36 47 58 56 602 56 2216 2817 353 48 58 68 28 336 28
2-140 56,82 2,62 36 47 58 58 622 58 2217 29,74 353 48 58 68 30 356 30
2141 5842 262 36 47 58 60 642 60 2218 31,34 353 48 58 68 32 37,6 32
2142 5999 262 36 47 58 61 652 61 2219 3292 353 48 58 68 33 386 33
2143 616 2,62 36 47 58 62 662 62 2220 3452 353 48 58 68 35 406 35
2144 63,17 2,62 36 47 58 63 672 63 2221 36,09 353 48 58 68 36 41,6 36
2-145 64,77 2,62 36 47 58 65 692 65 2222 3769 353 48 58 68 38 436 38
2146 66,34 2,62 36 47 58 67 712 67 2003 40,87 353 48 58 68 42 476 42
2147 67,95 2,62 3,6 47 58 68 722 68 2224 4404 353 48 58 68 45 50,6 45
2148 6952 2,62 36 47 58 70 742 70 2205 4722 353 48 58 68 48 536 48
2-149 7112 262 36 47 58 72 762 72 2226 50,39 353 48 58 68 50 556 50
2150 72,69 2,62 36 47 58 75 792 75 2227 5357 353 48 58 68 55 60,6 55
2151 7587 2,62 36 47 58 76 802 76 2208 56,74 353 48 58 68 58 636 58
2152 8222 262 36 47 58 8 892 85 2229 5992 353 48 58 68 60 656 60
2-153 8857 2,62 36 47 58 90 942 90 2230 63,09 353 48 58 68 65 706 65
2-154 9492 262 36 47 58 95 992 95 2231 6627 353 48 58 68 68 736 68
2-155 101,27 2,62 3,6 47 58 100 1042 100 2232 69,44 353 48 58 68 70 756 70
2-156 107,62 2,62 36 47 58 110 1142 110 2233 7262 353 48 58 68 75 806 75
2-157 113,97 2,62 36 47 58 115 1192 115 2234 7579 353 48 58 68 78 836 78
2-158 120,32 2,62 3,6 47 58 120 1242 120 2235 7897 353 48 58 68 8 856 80
2159 126,67 2,62 3,6 47 58 130 1342 130 2036 82,14 353 48 58 68 8 876 82
2-160 133,02 2,62 36 47 58 135 1392 135 2237 8532 353 48 58 68 85 90,6 85
2-161 139,37 2,62 3,6 4,7 58 140 1442 140 2238 8849 353 48 58 68 90 956 90
2-162 14572 2,62 3,6 47 58 150 1542 150 2239 9167 353 48 58 68 92 97,6 92
2-163 152,07 2,62 3,6 47 58 155 1592 155 2240 9484 353 48 58 68 95 1006 95
2164 158,42 2,62 36 47 58 160 164,2 160 2241 9802 353 48 58 68 100 1056 100
2-165 164,77 2,62 36 47 58 170 1742 170 2242 101,19 353 48 58 68 102 107,6 102
2-166 171,12 2,62 36 47 58 175 1792 175 2-243 10437 353 48 58 68 105 110,6 105
2167 177,47 2,62 36 47 58 180 184,2 180 2244 107,54 353 48 58 68 110 1156 110
2168 183,82 2,62 36 47 58 185 189,2 185 2245 110,72 353 48 58 68 112 117,6 112
2-169 190,17 2,62 36 47 58 190 1942 190 2-246 113,89 3,53 48 58 68 115 1206 115
2-170 196,52 2,62 3,6 47 58 200 2042 200 2-247 117,07 353 48 58 68 120 1256 120
2171 202,87 2,62 3,6 47 58 205 2092 205 2.048 12024 353 48 58 68 122 1276 122
2-172 209,22 2,62 36 47 58 210 2142 210 2249 12342 353 48 58 68 125 1306 125
2-173 21557 2,62 3,6 47 58 220 2242 220 2250 126,59 3,553 48 58 68 128 1336 128
2174 22192 262 36 47 58 225 2292 225 2251 129,77 353 48 58 68 130 1356 130
2175 22827 2,62 36 47 58 230 2342 230 2252 132,94 353 48 58 6,8 135 1406 135
2-176 234,62 2,62 3,6 47 58 240 2442 240 2253 136,12 353 48 58 6,8 138 1436 138
2177 240,97 2,62 3,6 47 58 245 2492 245 2054 13929 353 48 58 6,8 140 1456 140
2-178 247,32 2,62 3,6 47 58 250 2542 250 2.055 142,47 353 4,8 58 68 145 150,6 145
2210 1864 353 48 58 68 19 246 19 2-256 14564 353 48 58 6,8 148 153,6 148
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3 PekomeHpaLmn no NnpoeKTUpoBaHUIO

Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 0 f7 H9 Hs 0 0 0 f7 H9 H8
2257 148,82 353 48 58 68 150 1556 150 2-343 946 533 72 87 102 95 103,7 95
2258 151,99 353 48 58 68 155 160,6 155 2344 97,7 533 72 87 102 100 1087 100
2259 158,34 353 48 58 68 160 1656 160 2-345 100,97 533 7,2 87 102 102 110,7 102
2260 164,69 3,53 48 58 68 170 1756 170 2346 1041 533 72 87 102 105 113,7 105
2261 171,04 353 48 58 68 175 1806 175 2-347 1073 533 7,2 87 102 110 1187 110
2-262 177,39 353 48 58 68 180 1856 180 2-348 1104 533 7,2 87 102 112 120,7 112
2-263 183,74 353 48 58 6,8 185 1906 185 2-349 1136 533 7,2 87 102 115 1237 115
2-264 190,09 3,53 48 58 68 190 1956 190 2-350 116,8 533 7,2 87 102 120 1287 120
2265 196,44 353 48 58 68 200 2056 200 2-351 120 533 7,2 87 102 122 130,7 122
2266 202,79 353 48 58 6,8 205 210,6 205 2-352 1231 533 72 87 102 125 1337 125
2267 209,14 353 48 58 68 210 2156 210 2353 126,3 533 7,2 87 102 128 1367 128
2268 21549 353 48 58 6,8 220 2256 220 2354 1295 533 7.2 87 102 130 1387 130
2269 221,84 353 48 58 6,8 225 2306 225 2355 132,7 533 7,2 87 102 135 1437 135
2-270 22819 353 48 58 6,8 230 2356 230 2-356 1358 533 7,2 87 102 138 146,7 138
2271 23454 353 48 58 68 235 2406 235 2-357 139 533 7,2 87 10,2 140 148,7 140
2272 240,89 353 48 58 6,8 240 2456 240 2.358 1422 533 7,2 87 102 145 153,7 145
2273 24724 353 48 58 68 250 2556 250 2-359 1454 533 7,2 87 102 148 156,7 148
2274 25359 353 48 58 68 260 2656 260 2-360 1485 533 7,2 87 102 150 158,7 150
2275 266,29 353 48 58 6,8 270 2756 270 2-361 151,7 533 7,2 87 102 155 163,7 155
2276 278,99 353 48 58 6,8 280 2856 280 2362 1581 533 7,2 87 102 160 168,7 160
2077 291,69 353 48 58 6,8 300 3056 300 2363 1644 533 72 87 102 170 1787 170
2-278 304,39 353 48 58 68 310 3156 310 2-364 170,8 533 7,2 87 102 175 1837 175
2279 329,79 353 48 58 68 330 3356 330 2-365 1771 533 7,2 87 102 180 188,6 180
2280 355,19 3,53 48 58 68 350 3556 350 2-366 1835 533 7,2 87 102 185 193,7 185
2-281 380,59 3,553 48 58 6,8 380 3856 380 2-367 189,8 533 7,2 87 102 190 198,7 190
2282 40526 3,53 4,8 58 6,8 400 4056 400 2-368 1962 533 7,2 87 102 200 2087 200
2283 430,66 3,53 4,8 58 6,8 430 4356 430 2-369 2025 533 7.2 87 102 205 213,7 205
2284 456,06 3,53 4,8 58 6,8 460 4656 460 2370 2089 533 7.2 87 102 210 2187 210
2.325 37,47 533 72 87 102 38 46,7 38 2371 2152 533 72 87 102 220 2287 220
2-326 40,64 533 7,2 87 102 40 487 40 2.372 2216 533 7,2 87 102 225 2337 225
5-330 42,52 533 72 87 102 42 50,7 42 2.373 2279 533 7,2 87 102 230 2387 230
2.327 4382 533 7,2 87 102 45 537 45 2.374 2343 533 7,2 87 102 235 2437 235
2328 46,99 533 72 87 102 48 56,7 48 2-375 240,6 533 7,2 87 10,2 240 2487 240
5-338 489 533 72 87 102 50 587 50 2-376 247 533 7,2 87 102 250 2587 250
2-329 5017 533 72 87 102 52 60,7 52 2-377 2533 533 7,2 87 102 260 2687 260
2330 5334 533 72 87 102 55 637 55 2-378 266 533 7,2 87 102 270 2787 270
2331 5652 533 72 87 102 58 66,7 58 2379 278,77 533 7.2 87 102 280 2887 280
2-332 5969 533 72 87 102 60 687 60 2-380 291,47 533 72 87 102 300 3087 300
2-333 62,87 533 72 87 102 63 71,7 63 2-381 304,17 533 7,2 87 102 310 3187 310
2-334 66,04 533 72 87 102 68 76,7 68 2-382 32957 533 7,2 87 102 330 3387 330
2335 6922 533 72 87 102 70 787 70 2-383 35497 533 7,2 87 102 360 3687 360
2336 72,39 533 72 87 102 75 837 75 2-384 380,37 533 7,2 87 10,2 380 3887 380
2-337 7557 533 72 87 102 76 847 76 2-385 40526 533 7,2 87 102 420 4287 420
2338 787 533 72 87 102 80 887 80 2-386 430,66 533 7,2 87 102 450 458,7 450
2-339 8192 533 72 87 102 8 90,7 82 2387 456,06 533 7,2 87 102 460 468,7 460
2-340 85 533 72 87 102 8 937 85 2.388 481,41 533 72 87 102 500 5087 500
2341 882 533 72 87 102 90 987 90 2-389 506,81 533 7,2 87 102 520 528,7 520
2342 91,4 533 72 87 102 92  100,7 92 2-390 53221 533 7,2 87 102 550 5587 550
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Ne d, d, b b, b, dd, d, Ne d, d, b b, b, d d d,
Parker +0,2 40,2 +0,2 Parker +0,2 +0,2 +0,2

0 0 O0 f7 H9 Hs 0 0 0 f7 H9 H8
2-391 557,61 533 7,2 87 102 560 5687 560 2-468 494,16 699 96 12 14,4 500 511,6 500
2-392 58268 533 7,2 87 102 600 6087 600 2-469 506,86 6,99 9,6 12 14,4 520 531,6 520
2-393 608,08 533 7,2 87 102 620 6287 620 2-470 53226 699 96 12 144 550 561,6 550
2-394 633,48 533 7,2 87 102 650 6587 650 2471 557,66 6,99 9,6 12 144 560 571,6 560
2-395 658,88 533 7,2 87 102 680 6887 680 2472 582,68 699 96 12 144 600 611,6 600
2-425 113,67 6,99 9,6 12 144 115 1266 115 2-473 608,08 699 96 12 144 610 621,6 610
2426 116,84 6,99 9,6 12 144 118 1296 118 2-474 633,48 699 96 12 144 650 661,6 650
2.427 120,02 6,99 9,6 12 144 120 131,6 120 2-475 658,88 6,99 9,6 12 144 660 671,6 660
2-428 12391 6,99 9,6 12 144 125 1366 125 Ta6. 3.3

2-429 126,37 6,99 9,6 12 14,4 128 139,6 128
2-430 129,54 6,99 9,6 12 14,4 130 141,6 130
2-431 132,72 6,99 9,6 12 14,4 135 146,6 135
2-432 135,89 6,99 9,6 12 14,4 138 149,6 138
2-433 139,07 6,99 9,6 12 14,4 140 151,6 140
2-434 14224 699 9,6 12 14,4 145 156,6 145
2-435 14542 6,99 9,6 12 14,4 148 159,6 148
2-436 148,59 6,99 9,6 12 14,4 150 161,6 150
2-437 151,77 6,99 9,6 12 14,4 155 166,6 155
2-438 158,12 6,99 9,6 12 14,4 160 171,6 160
2-439 164,47 6,99 9,6 12 14,4 165 176,6 165
2-440 170,82 6,99 9,6 12 14,4 170 181,6 170
2-441 177,17 6,99 9,6 12 14,4 180 191,6 180
2-442 183,52 6,99 9,6 12 14,4 185 196,6 185
2-443 189,87 6,99 9,6 12 14,4 190 201,6 190
2-444 196,22 6,99 9,6 12 14,4 200 211,6 200
2-445 202,57 6,99 9,6 12 14,4 210 221,6 210
2-446 215,27 6,99 9,6 12 14,4 220 231,6 220
2-447 227,97 6,99 96 12 14,4 230 241,6 230
2-448 240,67 6,99 9,6 12 14,4 240 251,6 240
2-449 253,37 6,99 96 12 14,4 250 261,6 250
2-450 266,07 6,99 96 12 14,4 270 281,6 270
2-451 278,77 6,99 9,6 12 14,4 280 291,6 280
2-452 291,47 6,99 9,6 12 14,4 300 311,6 300
2-453 304,17 6,99 9,6 12 14,4 310 321,6 310
2-454 316,87 6,99 9,6 12 14,4 320 331,6 320
2-455 329,57 6,99 9,6 12 14,4 340 351,6 340
2-456 342,27 6,99 9,6 12 14,4 350 361,6 350
2-457 354,97 6,99 9,6 12 14,4 360 371,6 360
2-458 367,67 6,99 96 12 14,4 370 381,6 370
2-459 380,37 6,99 96 12 14,4 380 391,6 380
2-460 393,07 6,99 9,6 12 14,4 400 411,6 400
2-461 405,26 6,99 9,6 12 14,4 410 421,6 410
2-462 417,96 6,99 9,6 12 14,4 420 431,6 420
2-463 430,66 6,99 9,6 12 14,4 440 451,6 440
2-464 443,36 6,99 9,6 12 14,4 450 461,6 450
2-465 456,06 6,99 9,6 12 14,4 460 471,6 460
2-466 468,76 6,99 9,6 12 14,4 480 491,6 480
2-467 481,46 6,99 9,6 12 14,4 490 501,6 490
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3.1.4 Ctatu4yeckoe ynnoTtHeHue chnaHua
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Ne d, d, b b b, d d h  Ne d, d, b b b, d d h
Parker +0,2 40,2 40,2 +0,1 Parker +0,2 40,2 +0,2 +0,1
0 0 0 Hi1 hi1 0 0 0 0 Hi1 hi1 0
2006 2,9 1,78 24 35 46 63 3 1,3  2-035 56,87 1,78 2,4 35 46 60 57 1,3
5190 335 1,78 24 35 46 67 34 13  2-036 6008 1,78 24 35 46 63 61 13

2-007 3,68 1,78 24 3,5 4,6 7,1 3,8 1,3 2-037 63,22 1,78 24 3,5 4,6 66 64 1,3
2-008 4,47 1,78 24 3,5 4,6 7,8 4,5 1,3 2-038 66,4 1,78 2,4 3,5 46 69 67 1,3
5-581 4,9 1,9 2,4 3,5 4,6 8,3 5 1,4 2-039 6957 1,78 24 3,5 46 73 70 1,3
2-009 528 1,78 24 3,5 4,6 8,7 54 1,3 2-040 72,75 1,78 24 3,5 46 76 73 1,3
5-682 5,7 1,9 2,4 3,5 4,6 9,1 5,8 1,4 2-041 75,92 1,78 24 3,5 46 79 76 1,3
2-010 6,07 1,78 24 3,5 4,6 9,4 6,2 1,3 2-042 82,27 1,78 24 3,5 46 85 83 1,3
5-052 686 1,78 24 3,5 46 10,2 7 1,3 2-043 8862 1,78 24 3,5 46 92 89 1,3
2-011 765 1,78 24 3,5 46 11 7,8 1,3 2-044 9497 1,78 24 3,5 46 98 95 1,3
5-612 8,74 1,78 24 3,5 46 121 8,9 1,3 2-045 101,32 1,78 24 3,5 46 104 102 1,3
2-012 9,25 1,78 24 3,5 46 12,6 94 1.3 2-046 107,67 1,78 2,4 3,5 46 111 108 1,3
5-212 9,75 1,78 24 3,5 46 131 9,8 1,3 2-047 114,02 1,78 2,4 3,5 46 117 115 1,3
2-013 10,82 1,78 24 3,5 46 141 11 1,3 2-048 120,37 1,78 24 3,5 46 123 121 1,3
5-613 11,1 1,78 24 3,5 46 144 11,2 1,3 2-049 126,72 1,78 24 3,5 46 130 127 1,3
2-014 12,42 1,78 24 3,5 46 157 12,5 1,3 2-050 133,07 1,78 24 3,5 46 136 134 1,3
6-129 13,29 1,78 24 3,5 46 16,5 14 1,3 2-110 9,19 262 3,6 4,7 58 14,4 92 21
2-016 15,6 1,78 24 3,5 46 19 156 1,3 5-614 9,93 262 3,6 4,7 58 151 10 2,1
2-017 1717 1,78 24 3,5 46 20 17,5 1,3 2-111 10,77 2,62 3,6 4,7 58 16 11 2,1
2-018 18,77 1,78 24 3,5 46 215 19 1,3 5-615 11,91 2,62 3,6 4,7 58 17,1 12 2,1
2-019 20,35 1,78 24 3,5 46 23 21 1,3 2-112 12,37 2,62 3,6 4,7 58 17,6 125 21
2-020 21,95 1,78 24 3,5 46 25 22 1,3 5-616 13,11 2,62 3,6 4,7 58 18,3 132 2,1
2-021 23,52 1,78 24 3,5 46 27 24 1,3 2-113 13,94 262 3,6 4,7 58 19,1 14 2,1
2-022 2512 1,78 24 3,5 46 28 26 1,3 5-239 14,48 2,69 3,6 4,7 58 19,8 145 21
2-023 26,7 1,78 24 3,5 46 30 27 1,3 5-243 15,34 2,62 3,6 4,7 58 20 155 21
2-024 28,3 1,78 24 3,5 46 31 29 1,3 2-114 1554 2,62 3,6 4,7 58 21 16,5 2,1
2-025 29,87 1,78 24 3,5 46 33 30 1,3 2-115 17,12 2,62 3,6 4,7 58 22 172 21
2-026 31,47 1,78 24 3,5 46 35 32 1,3 5-256 17,96 2,62 3,6 4,7 58 23 18 2,1
2-027 33,06 1,78 24 3,5 46 36 34 1,3 2-116 18,72 2,62 3,6 4,7 58 24 19 2,1
2-028 34,65 1,78 24 3,5 46 38 35 1,3 2-117 203,29 2,62 3,6 4,7 58 25 21 21
6-154 36,3 1,78 24 3,5 46 39 38 1,3 2-118 21,89 262 3,6 4,7 58 27 22 21
2-030 41 1,78 24 3,5 46 44 41 1,3 2-119 23,47 262 3,6 4,7 58 28 24 21
2-031 44147 1,78 24 3,5 4,6 47 45 1,3 2-120 25,07 2,62 3,6 4,7 58 30 26 21
2-032 4735 1,78 24 3,5 46 50 48 1,3 2-121 26,64 2,62 3,6 4,7 58 31 27 21
2-033 50,52 1,78 2,4 3,5 46 54 51 1,3 2-122 28,24 2,62 3,6 4,7 58 33 29 2,1
2-034 53,7 1,78 24 3,5 46 57 54 1,3 2-123 29,82 2,62 3,6 4,7 58 35 30 2,1
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Ne d, d, b b b, d  d h  Ne d, d, b b b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +0,2 +0,2 +0,1
0 0 0 H11 h11 0 0 0 0 H11 hi1 0

2-124 31,42 262 3,6 4,7 58 36 32 21 2-172 209,22 2,62 3,6 4,7 58 214 210 2,1
2-125 32,99 262 3,6 4,7 58 38 33 21 2-173 21557 2,62 3,6 4,7 58 220 216 2,1
2-126 34,59 262 3,6 4,7 58 39 35 21 2-174 221,92 262 3,6 4,7 58 227 222 2,1
2-127 36,17 2,62 3,6 4,7 58 41 37 21 2-175 22827 2,62 3,6 4,7 58 233 229 21
2-128 37,77 2,62 3,6 4,7 58 43 38 21 2-176 234,62 2,62 3,6 4,7 58 239 235 21
2-129 39,34 2,62 3,6 4,7 58 44 40 2,1 2-177 240,97 2,62 3,6 4,7 58 246 241 2,1
2-130 40,94 2,62 3,6 4,7 58 46 41 2,1 2-178 24732 2,62 3,6 4,7 58 252 248 2,1
2-131 42,52 2,62 3,6 4,7 58 47 43 2,1 2-210 18,64 3,53 4,8 5,8 6,8 25 19 2,8
2-132 4412 2,62 3,6 4,7 58 49 45 2,1 5-595 19,8 3,6 4,8 5,8 68 26,8 20 2,8
2-133 45,69 2,62 3,6 4,7 58 50 46 2,1 2-211 20,22 3,53 4,8 5,8 6,8 27 21 2,8
2-134 4729 2,62 3,6 4,7 58 52 48 2,1 2-212 21,82 3,53 438 5,8 6,8 28 22 2,8
2-135 48,9 262 3,6 4,7 58 54 49 2,1 2-213 23,39 3,53 438 5,8 6,8 30 24 2,8
2-136 50,47 2,62 3,6 4,7 58 55 51 2,1 2-214 2499 3,53 4.8 5,8 68 32 25 2,8
2-137 52,07 2,62 3,6 4,7 58 57 53 2,1 5-618 25,81 3,53 4,8 5,8 6,8 32,6 26 2,8
2-138 53,64 2,62 3,6 4,7 58 58 54 2,1 2-215 26,57 3,53 4,8 5,8 6,8 33 27 2,8
2-139 5525 2,62 3,6 4,7 58 60 56 2,1 2-216 28,17 3,53 4,8 5,8 6,8 35 29 2,8
2-140 56,82 2,62 3,6 4,7 58 62 57 2,1 2-217 29,74 3,53 4,8 5,8 6,8 36 30 2,8
2-141 58,42 262 3,6 4,7 58 63 59 2,1 2-218 31,34 3,53 4,38 5,8 6,8 38 32 2,8
2-142 59,99 262 3,6 4,7 58 65 60 2,1 2-219 32,92 3,53 4,8 5,8 68 39 33 2,8
2-143 61,6 262 3,6 4,7 58 66 62 2,1 2-220 34,52 3,53 48 5,8 68 41 35 2,8
2-144 63,17 262 3,6 4,7 58 68 64 2,1 2-221 36,09 3,53 438 5,8 6,8 43 37 2,8
2-145 64,77 2,62 3,6 4,7 58 70 65 2,1 2-222 37,69 3,53 4,8 5,8 6,8 44 38 2,8
2-146 66,34 2,62 3,6 4,7 58 71 67 2,1 2-223 40,87 3,53 4,8 5,8 6,8 47 41 2,8
2-147 67,95 2,62 3,6 4,7 58 73 68 2,1 2-224 44,04 3,53 4,8 5,8 6,8 51 45 2,8
2-148 69,52 2,62 3,6 4,7 58 74 70 21 2-225 47,22 3,53 4,8 5,8 6,8 54 48 2,8
2-149 7112 262 3,6 4,7 58 76 72 21 2-226 50,39 3,53 4,38 5,8 6,8 57 51 2,8
2-150 72,69 2,62 3,6 4,7 58 77 73 21 2-227 53,57 3,53 438 5,8 6,8 60 54 2,8
2-151 75,87 2,62 3,6 4,7 58 81 76 21 2-228 56,74 3,53 48 5,8 6,8 63 51 2,8
2-152 8222 262 3,6 4,7 58 87 86 21 2-229 59,92 3,53 438 5,8 6,8 66 60 2,8
2-153 88,57 2,62 3,6 4,7 58 93 89 2,1 2-230 63,09 3,53 4,8 5,8 6,8 70 64 2,8
2-154 94,92 2,62 3,6 4,7 58 100 95 2,1 2-231 66,27 3,53 4,8 5,8 6,8 73 67 2,8
2-155 101,27 2,62 3,6 4,7 58 106 102 2,1 2-232 69,44 3,53 4,8 5,8 6,8 76 70 2,8
2-156 107,62 2,62 3,6 4,7 58 112 108 21 2-233 72,62 3,53 4,8 5,8 6,8 79 73 2,8
2-157 113,97 2,62 3,6 4,7 58 119 114 2,1 2-234 75,79 3,53 438 5,8 6,8 82 76 2,8
2-158 120,32 2,62 3,6 4,7 58 1256 121 2,1 2-235 78,97 3,53 438 5,8 6,8 86 79 2,8
2-159 126,67 2,62 3,6 4,7 58 131 127 2,1 2-236 82,14 3,53 438 5,8 6,8 89 83 2,8
2-160 133,02 2,62 3,6 4,7 58 138 134 2,1 2-237 8532 3,53 438 5,8 6,8 92 86 2,8
2-161 139,37 2,62 3,6 4,7 58 144 140 2,1 2-238 88,49 3,53 4,8 5,8 6,8 95 89 2,8
2-162 145,72 2,62 3,6 4,7 58 150 146 2,1 2-239 91,67 3,53 4,8 5,8 6,8 98 92 2,8
2-163 152,07 2,62 3,6 4,7 58 157 153 2,1 2-240 94,84 3,53 4,8 5,8 6,8 101 95 2,8
2-164 158,42 2,62 3,6 4,7 58 163 1589 21 2-241 98,02 3,53 4,8 5,8 68 105 99 2,8
2-165 164,77 2,62 3,6 4,7 58 170 165 21 2-242 101,19 3,53 4,8 5,8 6,8 108 102 2,8
2-166 171,12 2,62 3,6 4,7 58 176 172 21 2-243 104,37 3,53 4,8 5,8 68 111 105 2,8
2-167 177,47 2,62 3,6 4,7 58 182 178 21 2-244 107,54 3,53 4,8 5,8 68 114 108 2,8
2-168 183,82 2,62 3,6 4,7 58 189 184 21 2-245 110,72 3,53 4,8 5,8 68 117 111 2,8
2-169 190,177 2,62 3,6 4,7 58 195 191 21 2-246 113,89 3,53 438 5,8 68 120 114 2,8
2-170 196,52 2,62 3,6 4,7 58 201 197 2,1 2-247 117,07 3,53 4,8 5,8 6,8 124 118 2,8
2-171 202,87 2,62 3,6 4,7 58 208 203 2,1 2-248 120,24 3,53 4,8 5,8 6,8 127 121 2,8
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Ne d, d, b b b, d d h  Ne d, d, b b b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +0,2 +0,2 +0,1
0 0 0 HI1 hi1 0 0 0 0 H11 h11 0O

2-249 123,42 3,53 4,8 5,8 6,8 130 124 2,8 2-335 69,22 533 7,2 87 10,2 79 70 4,35
2-250 126,59 3,53 4,8 5,8 6,8 133 127 2,8 2-336 72,39 533 7,2 8,7 10,2 83 73 4,35
2-251 129,77 3,53 4,8 5,8 6,8 136 130 2,8 2-337 75,57 533 7,2 8,7 10,2 86 76 4,35
2-252 132,94 3,53 4,8 5,8 6,8 140 133 2,8 2-338 78,7 533 7,2 8,7 10,2 89 79 4,35
2-253 136,12 3,53 4,8 5,8 6,8 143 137 2,8 2-339 81,92 533 7,2 8,7 10,2 92 82 4,35
2-254 139,29 3,53 4,8 5,8 6,8 146 140 2,8 2-340 85 533 7,2 8,7 102 95 86 4,35
2-255 142,47 3,53 4,8 5,8 6,8 149 143 2,8 2-341 88,2 533 7,2 8,7 10,2 98 89 4,35
2-256 145,64 3,53 4,8 5,8 6,8 152 146 2,8 2-342 914 533 7,2 8,7 102 102 92 4,35
2-257 148,82 3,53 4,8 5,8 6,8 155 149 2,8 2-343 94,6 533 7,2 8,7 10,2 105 95 4,35
2-2568 151,99 3,53 4,8 5,8 6,8 159 1562 2,8 2-344 97,7 533 7,2 8,7 10,2 108 98 4,35
2-259 158,34 3,53 4,8 5,8 6,8 165 159 2,8 2-345 100,97 5,33 7,2 87 10,2 111 101 4,35
2-260 164,69 3,53 4,8 5,8 6,8 171 165 2,8 2-346 104,1 533 7.2 87 10,2 114 105 4,35
2-261 171,04 3,53 438 5,8 6,8 178 172 2,8 2-347 107,3 533 7.2 87 10,2 117 108 4,35
2-262 177,39 3,53 4,8 5,8 6,8 184 178 2,8 2-348 110,4 533 7,2 8,7 10,2 121 111 4,35
2-263 183,74 3,53 4,8 5,8 6,8 190 184 2,8 2-349 113,6 533 7,2 8,7 102 124 114 4,35
2-264 190,09 3,53 4,8 5,8 6,8 197 191 2,8 2-350 116,8 533 7,2 8,7 102 127 117 4,35
2-265 196,44 3,53 4,8 5,8 6,8 203 197 2,8 2-351 120 533 7,2 8,7 10,2 130 121 4,35
2-266 202,79 3,53 4,8 5,8 6,8 209 203 2,8 2-352 123,1 533 7,2 8,7 10,2 133 124 4,35
2-267 209,14 3,53 4,8 5,8 68 216 210 2,8 2-353 126,3 533 7,2 8,7 10,2 137 127 4,35
2-268 21549 3,53 4,8 5,8 68 222 216 2,8 2-354 129,5 533 7,2 87 10,2 140 130 4,35
2-269 221,84 3,53 438 5,8 6,8 228 222 2,8 2-355 132,7 533 7,2 87 10,2 143 133 4,35
2-270 228,19 3,53 4,8 5,8 6,8 235 229 2,8 2-356 135,8 533 7,2 8,7 10,2 146 136 4,35
2-271 234,54 3,53 4,8 5,8 6,8 241 235 2,8 2-357 139 533 7,2 8,7 10,2 149 140 435
2-272 240,89 3,53 4,8 5,8 6,8 247 241 2,8 2-358 142,2 533 7,2 8,7 10,2 152 143 435
2-273 24724 3,53 4,8 5,8 6,8 254 248 2,8 2-359 1454 533 7,2 87 10,2 156 146 4,35
2-274 253,59 3,53 4,8 5,8 6,8 260 254 2,8 2-360 148,5 533 7.2 8,7 10,2 159 149 4,35
2-275 266,29 3,53 4,8 5,8 6,8 273 267 2,8 2-361 151,7 533 7.2 87 10,2 162 152 4,35
2-276 278,99 3,53 438 5,8 6,8 285 279 2,8 2-362 158,1 533 7.2 8,7 10,2 168 159 4,35
2-277 291,69 3,53 4,8 5,8 6,8 298 292 2,8 2-363 164,4 533 7.2 8,7 10,2 175 165 4,35
2-278 304,39 3,53 4,8 5,8 6,8 311 305 2,8 2-364 170,8 533 7,2 8,7 102 181 171 4,35
2-279 329,79 3,53 4,8 5,8 6,8 336 330 2,8 2-365 1771 533 7,2 8,7 102 187 178 4,35
2-280 355,19 3,53 4,8 5,8 6,8 362 356 2,8 2-366 183,5 533 7,2 8,7 102 194 184 4,35
2-281 380,59 3,53 4,8 5,8 6,8 387 381 2,8 2-367 189,8 533 7,2 8,7 10,2 200 190 4,35
2-282 405,26 3,53 4,8 5,8 6,8 412 406 2,8 2-368 196,2 533 7,2 87 10,2 206 197 4,35
2-283 430,66 3,53 4,8 5,8 6,8 437 431 2,8 2-369 202,5 533 7,2 87 10,2 213 203 4,35
2-284 456,06 3,53 4,8 5,8 6,8 463 457 2,8 2-370 208,9 533 7,2 87 10,2 219 209 4,35
2-325 37,47 533 7,2 8,7 10,2 48 38 4,35 2-371 215,2 533 7,2 87 10,2 225 216 4,35
2-326 40,64 533 7.2 8,7 10,2 51 41 4,35 2-372 221,6 533 7,2 8,7 10,2 232 222 435
5-330 42,52 533 7.2 8,7 10,2 53 43 4,35 2-373 227,9 533 7,2 8,7 10,2 238 228 4,35
2-327 43,82 533 7.2 8,7 10,2 54 44 4,35 2-374 234,3 533 7,2 8,7 10,2 244 235 435
2-328 46,99 533 7,2 8,7 10,2 57 47 4,35 2-375 240,6 533 7,2 8,7 10,2 251 241 4,35

5-338 48,9 533 7,2 8,7 10,2 59 49 4,35 2-376 247 533 7,2 87 102 257 248 4,35
2-329 50,17 533 7,2 8,7 10,2 60 51 4,35 2-377 253,3 533 7,2 8,7 10,2 264 254 4,35
2-330 53,34 533 7,2 87 10,2 64 54 4,35 2-378 266 533 7,2 8,7 102 276 267 4,35

2-331 56,52 533 7,2 87 10,2 67 57 4,35 2-379 278,77 533 7,2 87 10,2 289 279 4,35
2-332 59,69 533 7,2 87 10,2 70 60 4,35 2-380 291,47 533 7,2 8,7 10,2 302 292 4,35
2-333 62,87 533 7.2 8,7 102 73 63 4,35 2-381 304,17 533 7.2 8,7 10,2 314 305 4,35
2-334 66,04 533 7.2 8,7 102 76 67 4,35 2-382 329,57 533 7.2 8,7 10,2 340 330 4,35
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Ne d, d, b b b, d  d h  Ne d, d, b b b, d d h
Parker +02 +0,2 +0,2 +0,1 Parker +02 +0,2 +0,2 +0,1
0 0 0 H11 h11 0 0 0 0 H11 hi1 0

2-383 354,97 533 7,2 8,7 10,2 365 355 4,35 2-460 393,07 6,99 9,6 12 14,4 407 394 5,75
2-384 380,37 5,33 7,2 8,7 10,2 391 381 4,35 2-461 40526 6,99 9,6 12 14,4 419 406 5,75
2-385 405,26 533 7,2 8,7 10,2 415 406 4,35 2-462 41796 6,99 9,6 12 14,4 431 418 5,75
2-386 430,66 5,33 7,2 8,7 10,2 441 431 4,35 2-463 430,66 6,99 9,6 12 14,4 444 431 5,75
2-387 456,06 5,33 7,2 8,7 10,2 466 457 4,35 2-464 443,36 6,99 9,6 12 14,4 457 444 5,75
2-388 481,41 533 7,2 8,7 10,2 492 482 4,35 2-465 456,06 6,99 96 12 14,4 470 457 5,75
2-389 506,81 5,33 7,2 8,7 10,2 517 507 4,35 2-466 468,76 6,99 96 12 14,4 482 469 5,75
2-390 532,21 5,33 7,2 8,7 10,2 542 533 4,35 2-467 481,46 6,99 96 12 14,4 495 482 5,75
2-391 557,61 533 7,2 8,7 10,2 568 558 4,35 2-468 494,16 6,99 96 12 14,4 508 495 5,75
2-392 582,68 533 7,2 8,7 10,2 593 583 4,35 2-469 506,86 6,99 96 12 14,4 520 507 5,75
2-393 608,08 5,33 7,2 8,7 10,2 618 609 4,35 2-470 532,26 6,99 96 12 14,4 546 533 5,75
2-394 633,48 533 7,2 87 10,2 644 634 4,35 2-471 557,66 6,99 96 12 14,4 571 558 5,75
2-395 658,88 5,33 7,2 8,7 10,2 669 659 4,35 2-472 582,68 6,99 96 12 14,4 596 583 5,75
2-425 113,67 6,99 96 12 14,4 127 114 5,75 2-473 608,08 6,99 09,6 12 14,4 622 609 5,75
2-426 116,84 6,99 96 12 14,4 130 117 5,75 2-474 633,48 699 96 12 14,4 647 634 5,75
2-427 120,02 6,99 96 12 14,4 134 121 5,75 2-475 658,88 6,99 9,6 12 14,4 672 659 5,75
2-428 123,19 6,99 96 12 14,4 137 124 5,75 Ta6. 3.4

2-429 126,37 6,99 96 12 14,4 140 127 5,75

2-430 129,54 6,99 96 12 14,4 143 130 5,75

2-431 132,72 6,99 96 12 14,4 146 133 5,75

2-432 135,89 6,99 96 12 14,4 149 136 5,75

2-433 139,07 6,99 09,6 12 14,4 153 140 5,75

2-434 142,24 699 96 12 14,4 156 143 5,75

2-435 145,42 699 9,6 12 14,4 159 146 6,75

2-436 148,59 6,99 9,6 12 14,4 162 149 5,75

2-437 151,77 6,99 9,6 12 14,4 165 152 5,75

2-438 158,12 6,99 9,6 12 14,4 172 159 5,75

2-439 164,47 6,99 9,6 12 14,4 178 165 5,75

2-440 170,82 6,99 9,6 12 14,4 184 171 5,75

2-441 17717 6,99 96 12 14,4 191 178 5,75

2-442 183,52 6,99 96 12 14,4 197 184 575

2-443 189,87 6,99 96 12 14,4 203 190 5,75

2-444 196,22 6,99 96 12 14,4 210 197 5,75

2-445 202,57 6,99 96 12 14,4 216 203 5,75

2-446 21527 6,99 96 12 14,4 229 216 5,75

2-447 22797 6,99 96 12 14,4 241 228 5,75

2-448 240,67 6,99 9,6 12 14,4 254 241 5,75

2-449 253,37 6,99 09,6 12 14,4 267 254 5,75

2-450 266,07 6,99 9,6 12 14,4 280 267 5,75

2-451 278,77 6,99 9,6 12 14,4 292 279 5,75

2-452 291,47 6,99 9,6 12 14,4 305 292 5,75

2-453 304,17 6,99 9,6 12 14,4 318 305 5,75

2-454 316,87 6,99 9,6 12 14,4 330 317 5,75

2-455 329,57 6,99 96 12 14,4 343 330 5,75

2-456 34227 6,99 96 12 14,4 356 343 5,75

2-457 354,97 6,99 96 12 14,4 368 355 5,75

2-458 367,67 699 96 12 14,4 381 368 5,75

2-459 380,37 6,99 96 12 14,4 394 381 5,75
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3.2 AIvHaMmn4yecKune yrnjoTHeHus 3.2.1 Paamepbl Npyn CXKaTum U pacyeTHble pasmepbl
Ang rngpasjinyeckux npuMmeHeHumn

Ons gvHaMnYecKnx YnioTHEHWIA HalK pPeKoMeHAaLuun KacaroTcst

[manasoHa OuamMeTpoB U 3aBUCAT OT TOJLLMHbBI MOMEPEYHOro ce-  YMJIOTHeHMe NOPLUHS U paguanbHoe cXXaTtue

YeHusl. He pekoMeHpyeTCsl MCNONb30BaTh YNIOTHUTESNbHbIE KOSblia  YCTaHOBKa YMIOTHUTENBHOMO KOJbLa BO BHYTPEHHEM 3/IEMEHTE

onametpom 6onee 250 MM oNnst GUHAMUYECKUX MPUMEHEHNIA.
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Puc. 3.9 YrnnoTHeHune nopLuHs v pagnanbHoe cxaTne

Puc. 3.8 PekomeHgyembiii AuanasoH BHyTPeHHUX AnamMeTpos d, Ans yrnioT-
HUTENIbHBIX KOJIEL] KDYITIORO CEHeHIs U3MEHSIETCS B COOTBETCTRMM ¢ nonepey- Y WIOTHEHME WITOKa U paauanbHoe cxarue
HbIM Ce4YeHunem d2 YcTaHoBka YNNOTHUTESIbHOIo KoJsbLia BO BHELLUHEM 3JIEMEHTE
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Puc. 3.10 YnnoTHeHve LUTOKa 1 paguaibHoe cxatme
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MonepeyHoe [Mmy6uHa Dedopmauua Odecdopmaums WMpUHA KaHaBku b LWMpMHA KaHaBKM  LUMPUHA KaHaBKMU Papuyc
ceyeHne d, mocapou- b, b, ry
HOl KaHaB- Be3 aHTMakcTpy- OpHO aHTM3Kc-  [1Ba aHTUIKCTPY-
ku t 3MNOHHOrO KosbLa TPY3UOHHOE 3MOHHbBIX KOoJbLa
KosnbLO
[MM] [MM] [Mum] [%] [MM] [MM] [MM] [Mm]
1,78 =008 1,45 0,16 - 0,45 9-25 2,40 - 2,60 3,50 - 3,70 4,60 - 4,80 0,20 - 0,40
2,62 =009 2,20 0,26 - 0,64 10 - 28 3,60 - 3,80 4,70 - 4,90 5,80 - 6,00 0,20 - 0,40
3,53 =010 3,05 0,27 - 0,70 8 -19 4,80 - 5,00 5,80 - 6,00 6,80 - 7,00 0,40 - 0,80
0,558 = 4,65 0,37 - 0,93 7 -17 7,20 - 7,40 8,70 - 8,90 10,20 - 10,40 0,40 - 0,80
6,99 =015 6,20 0,50 - 1,05 7 -15 9,60 - 9,80 12,00 - 12,20 14,40 - 14,60 0,40 - 0,80
Tab6. 3.5
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3.2.2 lnHamnyeckoe ynjaoTHEHWE MOPLUHSA ANs
rmapaBin4ecKuUX NpUMeHeHnn

1 | 1 I ) s
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- 4 - 6e3 opHo nsa @d, 94, 2 dJ §;
AHTUI3KCTPY3NOHHOIO AHTUIKCTPY3NOHHOE AHTUIKCTPY3NOHHbIX
Konbua KOonbLo Konbua
Puc. 3.11
Ne d, d, b b b, d d d Ne d, d, b b b, d d d
Parker +0,2 40,2 40,2 Parker +0,2 40,2 +0,2
0 0 0 h9 H8 {7 0 0 0 h9 H8 {7

2006 2,9 1,78 24 35 46 32 6 6 2-122 2824 262 36 47 58 288 33 33
2-007 368 1,78 24 35 46 37 65 65  2-123 2982 262 36 47 58 308 35 35
6-166 39 1,8 24 35 46 42 7 7 2124 3142 262 36 47 58 318 36 36
2-008 4,47 1,78 24 35 46 47 75 7,5  2-125 3299 262 36 47 58 338 38 38
5581 49 19 24 35 46 5 8 8 2126 3455 262 36 47 58 358 40 40
2009 528 1,78 2,4 35 46 57 85 85  2-127 36,17 262 36 47 58 368 41 41
2-010 6,07 1,78 2,4 35 46 62 9 9 2128 37,77 262 36 47 58 388 43 43

5-052 686 1,78 24 35 4,6 72 10 10 2-210 18,64 3,53 4.8 58 68 19,1 25 25
2-011 765 1,78 24 35 4,6 7,7 10,5 10,5 5-595 19,8 3,6 4,8 58 68 20 26 26
5-585 8 1,88 2,4 35 4,6 8 11 11 2-211 20,22 3,53 4,8 58 68 211 27 27
5-612 8,74 1,78 24 35 4,6 92 12 12 2-212 21,82 3,53 48 58 68 221 28 28
2-012 925 1,78 24 35 4,6 9,7 12,5 12,5 2-213 23,39 3,53 48 58 6,8 241 30 30
5-212 9,75 1,78 24 35 46 102 13 13 2-214 24,99 3,53 4.8 58 68 251 31 31
2-013 10,82 1,78 2,4 35 46 112 14 14 5-618 25,81 3,53 4,8 58 68 26,1 32 32
6-366 11,89 1,78 24 35 46 122 15 15 2-215 26,57 3,53 4.8 58 68 27,1 33 33
2-014 12,42 1,78 24 35 46 132 16 16 2-216 28,17 3,53 4.8 58 68 29,1 35 35
2-015 14 1,78 24 35 46 142 17 17 2-217 29,74 3,53 48 58 68 30,1 36 36
6-085 15 1,8 2,4 35 46 152 18 18 2-218 31,34 3,53 48 58 68 32,1 38 38
2-016 15,6 1,78 2,4 35 46 162 19 19 2-219 32,92 3,53 48 58 6,8 34,1 40 40
2-017 1717 1,78 2,4 35 46 172 20 20 2-220 34,52 3,53 48 58 6,8 36,1 42 42
2-110 9,19 262 3,6 4,7 5,8 98 14 14 2-221 36,09 3,53 4.8 58 68 37,1 43 43
5-614 9,93 262 3,6 4,7 58 10,8 15 15 2-222 37,69 3,53 4.8 58 68 39,1 45 45
2-111 10,77 2,62 3,6 47 58 16 15,5 15,5 5-321 39,6 3,63 48 58 68 40,1 46 46
5-615 11,91 262 3,6 47 58 11,8 16 16 2-223 40,87 3,53 4.8 58 6,8 42,1 48 48
2-112 12,37 262 3,6 47 58 12,8 17 17 2-224 44,04 3,53 48 58 68 44,1 50 50
5-616 13,11 2,62 3,6 47 58 13,8 18 18 5-035 45,36 3,53 4,8 58 6,8 46,1 52 52
2-113 13,94 262 3,6 47 58 148 19 19 2-225 4722 3,53 4,8 58 6,8 48,1 54 54
5-239 14,48 2,62 3,6 47 58 153 195 195 5-701 49,2 3,63 438 58 6,8 50,1 56 56
2-114 1554 262 3,6 47 58 158 20 20 2-226 50,39 3,53 4,8 58 68 51,1 &7 57
5-617 15,88 2,62 3,6 47 58 16,8 21 21 2-227 53,57 3,53 4,8 58 6,8 54,1 60 60
2-115 1712 262 3,6 4,7 58 17,8 22 22 2-228 56,74 3,53 4,8 58 68 57,1 63 63
5-256 17,96 2,62 3,6 47 58 18,8 23 23 2-229 59,92 3,53 48 58 6,8 60,1 66 66
2-116 18,76 2,62 3,6 47 58 198 24 24 2-230 63,09 3,553 438 58 68 64,1 70 70
2-117 20,29 2,62 3,6 47 58 208 25 25 2-231 66,27 3,53 4,8 58 6,8 67,1 73 73
2-118 21,89 2,62 3,6 4,7 58 228 27 27 2-232 69,44 3,53 48 58 68 70,1 76 76
2-119 28,47 2,62 3,6 47 58 238 28 28 2-233 72,62 3,53 48 58 68 741 80 80
2-120 25,07 2,62 3,6 47 58 258 30 30 2-234 75,79 3,53 4,8 58 68 77,1 83 83
2-121 26,64 2,62 3,6 47 58 278 32 32 2-235 78,97 3,53 4.8 58 68 80,1 86 86
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Ne d, d, b b b, d d d Ne d, d, b b b, d d d,
Parker +02 +0,2 +0,2 Parker +02 +0,2 +0,2
0 0 0 h9 H8 7 0 0 0 h9 H8 f7

2-236 82,14 3,53 4.8 58 68 84,1 90 90 2-343 94,62 533 7,2 87 102 96 105 105
2-237 8532 3,53 4.8 58 68 86,1 92 92 2-344 97,79 533 7,2 8,7 10,2 101 110 110
2-238 88,49 3,53 48 58 68 90,1 96 96 2-345 100,97 533 7,2 8,7 10,2 103 112 112
2-239 91,67 3,53 48 58 68 94,1 100 100 2-346 104,14 533 7,2 8,7 10,2 106 115 115
2-240 94,84 3,53 48 58 68 96,1 102 102 2-347 107,32 533 7,2 8,7 10,2 109 118 118
2-241 98,02 3,53 4,8 58 6,8 99,1 105 105 2-348 110,49 533 7,2 8,7 10,2 111 120 120
2-242 101,19 3,53 4,8 58 6,8 104,1 110 110 2-349 113,67 533 7,2 8,7 10,2 116 125 125
2-243 104,37 3,53 4,8 58 6,8 106,1 112 112 2-350 116,84 533 7,2 8,7 10,2 119 128 128
2-244 107,54 3,53 4,8 58 6,8 109,1 115 115 2-351 120,02 533 7,2 8,7 10,2 121 130 130
2-245 110,72 3,53 4,8 58 6,8 114,1 120 120 2-352 123,19 533 7,2 8,7 10,2 126 135 135
2-246 113,89 3,53 4,8 58 6,8 116,1 122 122 2-353 126,37 533 7,2 8,7 10,2 129 138 138
2-247 117,07 3,53 4,8 58 6,8 119,1 125 125 2-354 129,54 533 7,2 8,7 10,2 131 140 140
2-248 120,24 3,53 4.8 58 6,8 122,1 128 128 2-355 132,72 533 7,2 8,7 10,2 136 145 145
2-249 123,42 3,53 4.8 58 6,8 124,1 130 130 2-356 135,89 5,33 7,2 8,7 10,2 139 148 148
2-250 126,59 3,53 4,8 58 6,8 129,1 135 135 2-357 139,07 533 7.2 8,7 10,2 141 150 150
2-251 129,77 3,53 4,8 58 6,8 132,1 138 138 2-358 142,24 533 7.2 8,7 10,2 146 155 155
2-262 132,94 3,53 4.8 58 6,8 134,1 140 140 2-359 14542 533 7,2 8,7 10,2 149 158 158
2-253 136,12 3,53 4,8 58 6,8 139,1 145 145 2-360 148,59 533 7,2 8,7 10,2 151 160 160
2-254 139,29 3,53 4.8 58 6,8 142,1 148 148 2-361 151,77 533 7,2 8,7 10,2 156 165 165
2-255 142,47 3,53 4,8 58 6,8 1441 150 150 2-362 158,12 533 7,2 8,7 10,2 159 168 168
2-256 14564 3,53 4.8 58 6,8 149,1 155 155 2-363 164,47 533 7.2 8,7 10,2 166 175 175
2-257 148,82 3,53 4,8 58 6,8 151,1 157 157 2-364 170,82 533 7,2 8,7 10,2 171 180 180
2-258 151,99 3,53 4,8 58 6,8 154,1 160 160 2-365 177,17 533 7.2 8,7 10,2 179 188 188
2-259 158,34 3,53 4,8 58 6,8 159,1 165 165 2-366 183,52 5,33 7,2 8,7 10,2 186 195 195
2-260 164,69 3,53 4,8 58 6,8 169,1 175 175 2-367 189,87 533 7,2 8,7 10,2 191 200 200
2-261 171,04 3,53 4,8 58 6,8 174,1 180 180 2-368 196,22 5,33 7,2 8,7 10,2 201 210 210
2-262 177,39 3,53 4,8 58 68 179,1 185 185 2-369 202,57 533 7.2 8,7 10,2 206 215 215
2-263 183,74 3,53 4.8 58 6,8 184,1 190 190 2-370 208,92 533 7,2 8,7 10,2 211 220 220
2-264 190,09 3,53 4.8 58 6,8 194,1 200 200 2-371 21527 533 7,2 8,7 10,2 216 225 225
2-325 37,47 533 7.2 8,7 10,2 39 48 48 2-372 221,62 533 7.2 8,7 10,2 226 235 235
2-326 4064 533 7.2 8,7 102 4 50 50 2-373 227,97 533 7.2 8,7 10,2 231 240 240
5-330 42,52 533 7.2 8,7 10,2 43 52 52 2-374 234,32 533 7.2 8,7 10,2 236 245 245
2-327 43,82 533 7,2 8,7 10,2 46 55 55 2-375 240,67 533 7,2 8,7 10,2 241 250 250
2-328 46,99 533 7.2 8,7 10,2 49 58 58 2-444 196,22 6,99 9,6 12 14,4 197,8 210 210
2-329 50,17 533 7.2 8,7 10,2 51 60 60 2-445 202,57 6,99 9,6 12 14,4 207,8 220 220
2-330 53,34 533 7.2 87 10,2 54 63 63 2-446 21527 6,99 9,6 12 14,4 217,8 230 230
2-331 56,52 533 7.2 8,7 10,2 59 68 68 2-447 22797 6,99 96 12 14,4 227,8 240 240
2-332 59,69 533 7.2 8,7 10,2 61 70 70 2-448 240,67 6,99 96 12 14,4 247,8 260 260
2-333 62,87 533 7.2 8,7 10,2 64 73 73 Ta6. 3.6

2-334 66,04 533 7,2 8,7 10,2 67 76 76

2-335 69,22 533 7,2 8,7 102 71 80 80

2-336 72,39 533 7.2 87 10,2 74 83 83

2-337 7557 533 7.2 8,7 10,2 77 86 86

2-338 78,74 533 7,2 8,7 10,2 81 90 90

2-339 8192 533 7.2 8,7 10,2 83 92 92

2-340 85,09 533 7.2 8,7 10,2 86 95 95

2-341 8827 533 7.2 8,7 102 91 100 100

2-342 91,44 533 7.2 8,7 10,2 93 102 102
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3.2.3 ilnHamnyeckKoe ynioTHEeHWe WToKa [is
rmapaBin4ecKuUX NpUMeHeHnn

OO e e e _
T ! T =~ < b~ < b,
- d, - 6e3 ofAHo nBa | I<_b>| T
aHTWUIKCTPY3MOHHOTO  aHTUIKCTPY3NOHHOE  aHTUIKCTPY3MOHHBIX @ d, ad, ad,,
konbLa KonbLO konbLa
Puc. 3.12
Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker +0,2 40,2 40,2 Parker +0,2 40,2 +0,2
0 0 0 f7 H9 Hs 0 0 0 f7 H9 H8
2-006 2,9 178 24 35 46 3 58 3 2122 2824 262 36 47 58 28 322 28
2-007 368 178 24 35 46 35 63 35 2123 298 262 36 47 58 30 342 30
6-166 39 18 24 35 46 4 6,8 4 2124 3142 262 36 47 58 32 362 32
2-008 4,47 1,78 24 35 46 45 73 45 2125 3299 262 36 47 58 33 372 33
5581 49 19 24 35 46 5 8 5 2126 3455 262 36 47 58 35 392 35
2-009 528 1,78 24 35 46 55 83 55  2-127 3617 262 36 47 58 36 402 36
2-010 6,07 1,78 24 35 46 6 88 6 2128 37,77 2,62 36 47 58 38 422 38
5-052 6,86 1,78 24 35 46 7 98 7 2-210 18,64 353 48 58 68 19 249 19
2011 765 178 24 35 46 75 103 7,5 5595 198 36 48 58 68 20 26 20
5-585 8 188 24 35 46 8 11 8 2211 2022 353 48 58 68 21 26,9 21
5-612 874 178 24 35 46 9 11,8 9 2212 2182 353 48 58 68 22 279 22
2.012 925 178 24 35 46 95 123 95 2213 2339 353 48 58 68 24 209 24
5212 975 1,78 24 35 46 10 12,8 10 2214 2499 353 48 58 68 25 309 25
2-013 10,82 1,78 24 35 46 11 13,8 11 5-618 2581 353 48 58 68 26 31,9 26
6-366 11,89 1,78 24 35 46 12 14,8 12 2215 2657 353 48 58 68 27 329 27
2-014 1242 1,78 24 35 46 125 153 125 2216 2817 353 48 58 68 28 339 28
2-015 14 1,78 24 35 46 14 16,8 14 2217 29,74 353 48 58 68 30 359 30
6-085 15 18 24 35 46 15 17,8 15 2218 31,34 353 48 58 68 32 37,9 32
2-016 156 1,78 24 35 46 16 18,8 16 2219 32,92 353 48 58 68 33 389 33
2-017 17,17 1,78 24 35 46 17 19,8 17 2220 3452 353 48 58 68 35 40,9 35
2110 9,19 262 36 47 58 95 137 95 2221 3609 353 48 58 68 36 419 36
5-614 993 262 36 47 58 10 14,2 10 2202 3769 353 48 58 68 38 439 38
2111 10,77 262 36 47 58 11 152 11 5-321 396 353 48 58 68 40 459 40
5-615 11,91 262 36 47 58 12 16,2 12 22203 40,87 353 48 58 68 41 46,9 41

2-112 12,37 2,62 3,6 4,7 58 12,56 16,7 12,5 2-224 44,04 3,53 4,8 5,8 6,8 44 499 44
5-616 13,11 2,62 3,6 4,7 58 135 17,7 13,5 5-035 45,36 3,53 4,8 5,8 6,8 45 50,9 45

2-113 13,94 262 3,6 4,7 58 14 18,2 14 2-225 47,22 3,53 4,8 5,8 6,8 47 52,9 47
5-239 14,48 2,62 3,6 4,7 58 15 19,2 15 5-701 49,2 3,63 4.8 5,8 6,8 49 54,9 49
2-114 1554 262 3,6 4,7 58 16 20,2 16 2-226 50,39 3,53 438 5,8 6,8 50 55,9 50
5-617 15,88 2,62 3,6 4,7 58 16,5 20,7 16,5 2-227 53,57 3,53 438 5,8 6,8 54 59,9 54
2-115 1712 2,62 3,6 4,7 58 17 21,2 17 2-228 56,74 3,53 4,8 5,8 6,8 56 61,9 56
5-256 17,96 2,62 3,6 4,7 58 18 22,2 18 2-229 59,92 3,53 4,8 5,8 6,8 60 65,9 60
2-116 18,76 2,62 3,6 4,7 58 19 23,2 19 2-230 63,09 3,53 4,8 5,8 6,8 63 68,9 63
2-117 20,29 2,62 3,6 4,7 58 195 23,7 19,5 2-231 66,27 3,53 4,8 5,8 6,8 66 71,9 66
2-118 21,89 262 3,6 4,7 58 22 26,2 22 2-232 69,44 3,53 4,8 5,8 68 70 75,9 70
2-119 23,47 262 3,6 4,7 58 24 282 24 2-233 72,62 3,53 438 5,8 68 73 78,9 73
2-120 25,07 2,62 3,6 4,7 58 25 202 25 2-234 75,79 3,53 48 5,8 6,8 76 81,9 76
2-121 26,64 2,62 3,6 4,7 58 27 31,2 27 2-235 78,97 3,53 438 5,8 6,8 80 85,9 80
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Ne d, d, b b, b, d, d, d, Ne d, d, b b, b, d, d, d,
Parker +0,2 +0,2 40,2 Parker +0,2 40,2 +0,2

0 0 0 f7 H9 H8 0 0 0 7 H9 H8
2236 8214 353 48 58 68 82 87,9 82 2343 9462 533 7,2 87 102 95 104 95
2237 8532 353 48 58 68 85 909 85 2344 97,79 533 7,2 87 102 98 107 98
2238 8849 353 48 58 68 88 939 88 2345 100,97 533 7,2 87 102 100 109 100
2239 9167 353 48 58 68 92 979 92 2346 104,14 533 7,2 87 102 105 114 105
2240 9484 353 48 58 68 95 1009 95 2.347 107,32 533 7,2 87 102 108 117 108
2241 9802 353 48 58 68 98 1039 98 2-348 110,49 533 7,2 87 102 110 119 110

2-242 101,19 3,53 4,8 5,8 6,8 100 105,9 100 2-349 113,67 533 7.2 8,7 102 115 124 115
2-243 104,37 3,53 4,8 5,8 6,8 105 110,9 105 2-350 116,84 533 7,2 87 102 118 127 118
2-244 107,54 3,53 4,8 5,8 6,8 108 113,9 108 2-351 120,02 5,33 7,2 87 10,2 120 129 120
2-245 110,72 3,53 4,8 5,8 6,8 110 1159 110 2-352 123,19 533 7,2 8,7 10,2 125 134 125
2-246 113,89 3,53 4,8 5,8 68 114 1199 114 2-353 126,37 5,33 7,2 8,7 10,2 128 137 128
2-247 117,07 3,53 4,8 5,8 6,8 117 1229 117 2-354 129,54 533 7,2 87 10,2 130 139 130
2-248 120,24 3,53 4,8 5,8 6,8 120 1259 120 2-355 132,72 533 7,2 87 10,2 133 142 133
2-249 123,42 3,53 4,8 5,8 6,8 125 130,99 125 2-356 135,89 533 7,2 8,7 102 135 144 135
2-250 126,59 3,53 4,8 5,8 6,8 127 1329 127 2-357 139,07 533 7.2 8,7 10,2 140 149 140
2-251 129,77 3,53 4,8 5,8 6,8 130 1359 130 2-358 142,24 533 7,2 8,7 10,2 143 152 143
2-262 132,94 3,53 4,8 5,8 68 133 138,9 133 2-359 145,42 533 7,2 8,7 10,2 145 154 145
2-2563 136,12 3,53 4,8 5,8 68 136 1419 136 2-360 148,59 5,33 7,2 87 10,2 150 159 150
2-254 139,29 3,53 4,8 5,8 6,8 140 1459 140 2-361 151,77 533 7,2 8,7 10,2 152 161 152
2-255 142,47 3,53 4,8 5,8 6,8 142 1479 142 2-362 158,12 5,33 7,2 87 10,2 158 167 158
2-256 145,64 3,53 438 5,8 6,8 145 150,9 145 2-363 164,47 533 7,2 87 102 165 174 165
2-257 148,82 3,53 4,8 5,8 6,8 150 155,9 150 2-364 170,82 533 7,2 87 102 170 179 170
2-258 151,99 3,53 4,8 5,8 6,8 152 157,9 152 2-365 177,17 533 7,2 87 102 178 187 178
2-259 158,34 3,53 4,8 5,8 6,8 160 1659 160 2-366 183,52 5,33 7,2 87 102 185 194 185
2-260 164,69 3,53 4,8 5,8 6,8 165 170,9 165 2-367 189,87 5,33 7,2 87 10,2 190 199 190
2-261 171,04 3,53 4,8 5,8 6,8 170 1759 170 2-368 196,22 5,33 7,2 87 10,2 195 204 195
2-262 177,39 3,53 4,8 5,8 68 178 183,99 178 2-369 202,57 533 7,2 8,7 10,2 200 209 200
2-263 183,74 3,53 4,8 5,8 68 184 189,9 184 2-370 208,92 5,33 7,2 87 10,2 210 219 210
2-264 190,09 3,53 4,8 5,8 6,8 190 1959 190 2-371 215,27 533 7,2 87 10,2 215 224 215

2-325 37,47 533 7.2 87 102 38 47 38 2-372 221,62 533 7,2 8,7 102 220 229 220
2-326 40,64 533 7,2 8,7 10,2 42 51 42 2-373 22797 533 7.2 8,7 102 228 237 228
5-330 42,52 533 7.2 8,7 10,2 43 52 43 2-374 234,32 533 7.2 8,7 102 235 244 235
2-327 43,82 533 7,2 8,7 10,2 45 54 45 2-375 240,67 533 7,2 8,7 10,2 240 249 240
2-328 46,99 533 7,2 8,7 10,2 48 57 48 2-444 196,22 6,99 96 12 14,4 195 207,2 195
2-329 50,17 533 7,2 8,7 10,2 50 59 50 2-445 202,57 6,99 96 12 14,4 200 212,2 200
2-330 53,34 533 7.2 87 10,2 54 63 54 2-446 215,27 6,99 96 12 14,4 215 227,2 215
2-331 56,52 5,33 7,2 8,7 10,2 56 65 56 2-447 227,97 6,99 96 12 14,4 230 2422 230
2-332 59,69 533 7.2 8,7 10,2 60 69 60 2-448 240,67 6,99 096 12 14,4 240 252,2 240

2-333 62,87 533 7.2 8,7 10,2 63 72 63 Ta6. 3.7
2-334 66,04 533 7.2 8,7 10,2 66 75 66
2-335 69,22 533 7,2 8,7 10,2 70 79 70
2-336 72,39 533 7,2 87 102 73 82 73
2-337 75,57 533 7.2 87 10,2 76 85 76
2-338 78,74 533 7,2 8,7 10,2 80 89 80
2-339 81,92 533 72 8,7 10,2 82 91 82
2-340 85,09 533 72 8,7 10,2 85 94 85
2-341 88,27 533 7,2 8,7 10,2 90 99 90
2-342 9144 533 7.2 8,7 102 92 101 92
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3.2.4 Pa3mepbl Npy CXXKaTUM U pac4yeTHble pa3Mepbl
ONS NTHEeBMaTU4YeCKUX NpMMeHeHuin

YnnoTHeHne NOPLUHSA U paguanbHoe cxaTue
YcTaHoBKa YNNOTHUTENBHOMO KOMbLA BO BHYTPEHHEM 3NEMEHTe

Puc. 3.13 YnnoTHeHve NopLUHSI 1 pagnaibHoe c)KxaTme

YnnoTHeHue WITOKA U paguanbHoe cxaTtue
YcTaHoBKa YNNOTHUTENBHOMO KOMbLA BO BHELLHEM 3/1EMEHTE

A
Y

T ;

Q/d5 /e/dﬁ

Puc. 3.14 YnnotHeHuve LUTOKa 1 paguaibHoe cKatue

0-5° —»\ ‘4—

«MnaBawwiee» UCrnonHeHue 6e3 cxaTusa

Puc. 3.15 «[lnaBaroLLjee» ncrionHeHne 6e3 gegopmaLmm

HanpasneHue gasnexHus
e Sy

1
r,=0,2-0,4 Mmm / r, f7 H8 t
v L

l«—b—] |

MonepeyHoe cevyeHne [ny6buHa nocapoy- Dedopmauns
d, HOW KaHaBku t
[MMm] [MM] [Mm]
1,78 =008 1,55 0,07 - 0,43
2,62 =009 2,35 0,11 - 0,49
3,53 =010 3,15 0,15 - 0,60
5,33 =013 4,85 0,22 - 0,73
6,99 =015 6,40 0,30 - 0,75

Ta6. 3.8

—Parker (LT .

N1

<o =]

Dedopmauns LUIMpUHaA KaHaBku b Paguyc r,
Be3 aHTnakcTpy3u-
OHHOrO KofbLa

[%] [Mm] [Mm]
4-23 2,40 - 2,60 0,20 - 0,40
4-18 3,60 - 3,80 0,20 - 0,40
4-16 4,80 - 5,00 0,40 - 0,80
4-13 7,20 - 7,40 0,40 - 0,80
4-10 9,60 - 9,80 0,40 - 0,80

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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3.2.5 iInHamMmn4yeckoe yrIoTHEHME NOPLUHA oS
MHEeBMaTU4YeCKUX NPUMEHEeHUN

| | | -~ D ——
OO e e W [re
T ! T f=b] < b~ < b, n
- 4 - 6e3 ofHo nsa @d, @d, @4d, W
@HTUIKCTPY3NOHHOTO ~ @HTUIKCTPY3MOHHOE — @HTUAKCTPY3UNOHHBIX
KonbLa KOMbLO KonbLia

Puc. 3.16
Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2

0 0 h9 H8 f7 0 0 h9 H8 f7
2-006 29 1,78 2,4 2 3,1 6 6 2-122 28,24 2,62 3,6 3 28,5 33 33
2-007 3,68 1,78 2,4 2 3,6 6,5 6,5 2-123 29,82 2,62 3,6 3 30,5 35 35
6-166 3,9 1,8 2,4 2 4,1 7 7 2-124 31,42 2,62 3,6 3 31,5 36 36
2-008 4,47 1,78 2,4 2 4,6 7,5 7,5 2-125 32,99 2,62 3,6 3 33,5 38 38
5-581 4,9 1,9 24 2 4,9 8 8 2-126 34,55 2,62 3,6 3 35,5 40 40
2-009 5,28 1,78 2,4 2 5,6 8,5 8,5 2-127 36,17 2,62 3,6 3 36,5 41 41
2-010 6,07 1,78 2,4 2 6,1 9 9 2-128 37,77 2,62 3,6 3 38,5 43 43
5-052 6,86 1,78 2,4 2 7,1 10 10 2-210 18,64 3,53 4,8 4 18,5 25 25
2-011 7,65 1,78 2,4 2 7,6 10,5 10,5 5-505 19,8 3,6 4,8 4 20 26 26
5-585 8 1,88 2,4 2 8,1 11 11 2-211 20,22 3,53 4,8 4 20,9 27 27
5-612 8,74 1,78 2,4 2 9,1 12 12 2-212 21,82 3,53 4,8 4 21,9 28 28
2-012 9,25 1,78 2,4 2 9,6 12,5 12,5 2-213 23,39 3,53 4,8 4 23,9 30 30
5-212 9,75 1,78 2,4 2 10,1 13 13 2-214 24,99 3,53 4,8 4 24,9 31 31
2-013 10,82 1,78 2,4 2 11,1 14 14 5-618 25,81 3,53 4,8 4 25,9 32 32
6-366 11,89 1,78 2,4 2 12,1 15 15 2-215 26,57 3,53 4,8 4 26,9 33 33
2-014 12,42 1,78 2,4 2 13,1 16 16 2-216 28,17 3,53 4,8 4 28,9 35 35
2-015 14 1,78 2,4 2 14,1 17 17 2-217 29,74 3,53 4,8 4 29,9 36 36
6-085 15 1,8 2,4 2 15,1 18 18 2-218 31,34 3,53 4,8 4 31,9 38 38
2-016 15,6 1,78 2,4 2 16,1 19 19 2-219 32,92 3,53 4,8 4 33,9 40 40
2-017 17,17 1,78 2,4 2 17,1 20 20 2-220 34,52 3,53 4.8 4 35,9 42 42
2-110 9,19 2,62 3,6 3 9,5 14 14 2-221 36,09 3,53 4,8 4 36,9 43 43
5-614 9,93 2,62 3,6 3 10,5 15 15 2-222 37,69 3,53 4,8 4 38,9 45 45
2-111 10,77 2,62 3,6 3 11,5 16 16 5-321 39,6 3,53 4,8 4 39,9 46 46
5-615 11,91 2,62 3,6 3 12 16,5 16,5 2-223 40,87 3,53 4,8 4 41,9 48 48
2-112 12,37 2,62 3,6 3 12,5 17 17 2-224 44,04 3,53 4,8 4 43,9 50 50
5-616 13,11 2,62 3,6 3 13,5 18 18 5-035 45,36 3,53 4,8 4 45,9 52 52
2-113 13,94 2,62 3,6 3 14,5 19 19 2-225 47,22 3,53 4,8 4 47,9 54 54
5-239 14,48 2,69 3,6 3 15 19,5 19,5 5-701 49,2 3,53 4,8 4 49,9 56 56
2-114 15,54 2,62 3,6 3 15,5 20 20 2-226 50,39 3,53 4,8 4 50,9 57 57
5-617 15,88 2,62 3,6 3 16,5 21 21 2-227 53,57 3,53 4,8 4 58,9 60 60
2-115 17,12 2,62 3,6 3 17,5 22 22 2-228 56,74 3,53 4,8 4 56,9 63 63
5-256 17,96 2,62 3,6 3 18,5 23 23 2-229 59,92 3,53 4,8 4 59,9 66 66
2-116 18,76 2,62 3,6 3 19,5 24 24 2-230 63,09 3,53 4,8 4 63,9 70 70
2-117 20,29 2,62 3,6 3 20,5 25 25 2-231 66,27 3,53 4,8 4 66,9 73 73
2-118 21,89 2,62 3,6 3 22,5 27 27 2-232 69,44 3,53 4,8 4 69,9 76 76
2-119 23,47 2,62 3,6 3 23,5 28 28 2-233 72,62 3,53 4,8 4 73,9 80 80
2-120 25,07 2,62 3,6 3 25,5 30 30 2-234 75,79 3,53 4,8 4 76,9 83 83
2-121 26,64 2,62 3,6 3 27,5 32 32 2-235 78,97 3,53 4,8 4 79,9 86 86
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Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker 40,2 40,2 Parker +0,2 +0,2

0 0 h9 H8 f7 0 0 h9 H8 f7
2-236 82,14 3,53 48 4 83,9 90 90 2-343 94,62 5,33 7,2 6 95,6 105 105
2-237 85,32 3,53 48 4 85,9 92 92 2-344 97,79 5,33 7,2 6 100,6 110 110
2-238 88,49 3,53 4,8 4 89,9 96 96 2-345 100,97 5,33 7,2 6 102,6 112 112
2-239 91,67 3,53 4,8 4 93,9 100 100 2-346 104,14 5,33 7,2 6 1056 115 115
2-240 94,84 3,53 4,8 4 959 102 102 2-347 107,32 5,33 7,2 6 108,6 118 118
2-241 98,02 3,53 4,8 4 98,9 105 105 2-348 110,49 5,33 7,2 6 110,6 120 120
2-242 101,19 3,583 4,8 4 103,9 110 110 2-349 113,67 5,33 7,2 6 115,4 125 125
2-243 104,37 3,583 4,8 4 105,9 112 112 2-350 116,84 5,33 7,2 6 118,4 128 128
2-244 107,54 3,53 4,8 4 108,9 115 115 2-351 120,02 5,33 7,2 6 120,4 130 130
2-245 110,72 3,53 4,8 4 113,9 120 120 2-352 123,19 5,33 7,2 6 125,4 135 135
2-246 113,89 3,53 4,8 4 115,9 122 122 2-353 126,37 5,33 7,2 6 128,4 138 138
2-247 117,07 3,53 4,8 4 118,9 125 125 2-354 129,54 5,33 7,2 6 130,4 140 140
2-248 120,24 353 4,8 4 1219 128 128 2-355 132,72 5,33 7,2 6 134,4 145 145
2-249 123,42 3,53 4.8 4 123,9 130 130 2-356 135,89 5,33 7,2 6 138,4 148 148
2-250 126,59 3,53 4,8 4 128,9 135 135 2-357 139,07 5,33 7,2 6 140,4 150 150
2-251 129,77 3,583 438 4 131,9 138 138 2-358 142,24 5,33 7,2 6 145,4 155 155
2-252 132,94 3,53 4,8 4 133,9 140 140 2-359 145,42 5,33 7,2 6 148,4 158 158
2-253 136,12 3,53 4,8 4 138,9 145 145 2-360 148,59 5,33 7,2 6 150,4 160 160
2-254 139,29 3,53 4,8 4 141,9 148 148 2-361 151,77 5,33 7,2 6 155,4 165 165
2-255 142,47 3,53 4,8 4 143,9 150 150 2-362 158,12 5,33 7,2 6 158,4 168 168
2-256 145,64 3,53 4,8 4 148,9 155 155 2-363 164,47 5,33 7,2 6 165,4 175 175
2-257 148,82 3,53 4,8 4 150,9 157 157 2-364 170,82 5,33 7,2 6 170,4 180 180
2-258 151,99 3,53 4,8 4 153,9 160 160 2-365 177,17 5,33 7,2 6 178,4 188 188
2-259 158,34 3,53 4,8 4 158,9 165 165 2-366 183,52 5,33 7,2 6 185,4 195 195
2-260 164,69 3,53 4,8 4 168,9 175 175 2-367 189,87 5,33 7,2 6 190,4 200 200
2-261 171,04 3,53 4,8 4 173,9 180 180 2-368 196,22 5,33 7,2 6 200,4 210 210
2-262 177,39 353 4,8 4 178,9 185 185 2-369 202,57 5,33 7,2 6 2054 215 215
2-263 183,84 353 4,8 4 183,9 190 190 2-370 208,92 5,33 7,2 6 210,4 220 220
2-264 190,09 353 4,8 4 193,9 200 200 2-371 215,27 5,33 7,2 6 215,4 225 225
2-325 37,47 5,33 7,2 6 38,6 48 48 2-372 221,62 5,33 7,2 6 225,4 235 235
2-326 40,64 5,33 7,2 6 40,6 50 50 2-373 227,97 5,33 7,2 6 230,4 240 240
5-330 42,52 5,33 7,2 6 426 52 52 2-374 234,32 5,33 7,2 6 235,4 245 245
2-327 43,82 5,33 7,2 6 456 55 55 2-375 240,67 5,33 7,2 6 240,4 250 250
2-328 46,99 5,33 7,2 6 48,6 58 58 2-444 196,22 6,99 9,6 8 197,4 210 210
2-329 50,17 5,33 7,2 6 50,6 60 60 2-445 202,57 6,99 9,6 8 207,4 220 220
2-330 53,34 5,33 7,2 6 53,6 63 63 2-446 215,27 6,99 9,6 8 217,4 230 230
2-331 56,52 5,33 7,2 6 58,6 68 68 2-447 227,97 6,99 9,6 8 227,4 240 240
2-332 59,69 5,33 7,2 6 60,6 70 70 2-448 240,67 6,99 9,6 8 247,4 260 260
2-333 62,87 5,33 7,2 6 63,6 73 73 Ta6. 3.9
2-334 66,04 5,33 7,2 6 66,6 76 76
2-335 69,22 5,33 7,2 6 70,6 80 80
2-336 72,39 5,33 7,2 6 73,6 83 83
2-337 75,57 5,33 7,2 6 76,6 86 86
2-338 78,74 5,33 7,2 6 80,6 90 920
2-339 81,92 5,33 7,2 6 82,6 92 92
2-340 85,09 5,33 7,2 6 85,6 95 95
2-341 88,27 5,33 7,2 6 91,6 100 100
2-342 91,44 5,33 7,2 6 92,6 102 102
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3.2.6 AAnHamMmn4yeckoe yrJIoTHEHME WUTOKa ONis
MHEeBMaTU4YeCKUX NPUMEHEeHUN
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Puc. 3.17
Ne d1 dz b ba d5 ds d1o Ne d1 dz b bs ds dﬁ d1o
Parker +0,2 40,2 Parker +0,2  +0,2

0 0 f7 H9 H8 0 0 f7 H9 H8
2-006 29 1,78 2,4 2 3 59 3 2-122 28,24 2,62 3,6 3 28 32,5 28
2-007 3,68 1,78 2,4 2 3,5 6,4 3,5 2-123 29,82 2,62 3,6 3 30 34,5 30
6-166 3,9 1,8 2,4 2 4 6,9 4 2-124 31,42 2,62 3,6 3 32 36,5 32
2-008 4,47 1,78 2,4 2 4,5 7,4 4,5 2-125 32,99 2,62 3,6 3 33 37,5 33
5-581 4,9 1,9 24 2 5 8,1 5 2-126 34,55 262 3,6 3 35 395 35
2-009 528 1,78 2,4 2 55 8,4 55 2-127 36,17 2,62 3,6 3 36 40,5 36
2-010 6,07 1,78 2,4 2 6 8,9 6 2-128 37,77 2,62 3,6 3 38 42,5 38
5-052 6,86 1,78 2,4 2 7 9,9 7 2-210 18,64 3,53 4,8 4 19 25,1 19
2-011 7,65 1,78 2,4 2 7,5 10,4 7,5 5-505 19,8 3,6 4,8 4 20 26,2 20
5-585 8 1,88 2,4 2 8 11,1 8 2-211 20,22 3,53 4,8 4 20 26,1 20
5-612 8,74 1,78 2,4 2 9 11,9 9 2-212 21,82 3,53 4,8 4 22 28,1 22
2-012 9,25 1,78 2,4 2 9,5 12,4 9,5 2-213 23,39 3,53 4,8 4 24 30,1 24
5-212 9,75 1,78 2,4 2 10 12,9 10 2-214 24,99 3,53 4,8 4 25 31,1 25
2-013 10,82 1,78 2,4 2 11 13,9 11 5-618 25,81 3,53 4,8 4 26 32,1 26
6-366 11,89 1,78 2,4 2 12 14,9 12 2-215 26,57 3,53 4,8 4 27 33,1 27
2-014 12,42 1,78 2,4 2 12,5 15,4 12,5 2-216 28,17 3,53 4,8 4 28 34,1 28
2-015 14 1,78 2,4 2 14 16,9 14 2-217 29,74 3,53 4,8 4 30 36,1 30
6-085 15 1,8 2,4 2 15 17,9 15 2-218 31,34 3,53 4,8 4 32 38,1 32
2-016 15,6 1,78 2,4 2 16 18,9 16 2-219 32,92 3,53 4,8 4 33 39,1 33
2-017 17,17 1,78 2,4 2 17 19,9 17 2-220 34,52 3,53 4,8 4 35 411 35
2-110 919 262 3,6 3 95 14 9,5 2-221 36,09 3,53 438 4 36 42,1 36
5-614 993 262 3,6 3 10 145 10 2-222 37,69 353 438 4 38 441 38
2-111 10,77 2,62 3,6 3 11 15,5 11 5-321 39,6 3,53 4,8 4 40 46,1 40
5-615 11,91 2,62 3,6 3 12 16,5 12 2-223 40,87 3,53 4,8 4 41 471 41
2-112 12,37 2,62 36 3 12,5 17 12,5 2-224 44,04 3,53 4,8 4 44 50,1 44
5-616 13,11 2,62 3,6 3 13 17,5 13 5-035 45,36 3,53 4,8 4 45 51,1 45
2-113 13,94 2,62 3,6 3 14 18,5 14 2-225 47,22 3,53 4,8 4 47 53,1 47
5-239 14,48 2,69 3,6 3 14,5 19 14,5 5-701 49,2 3,53 4,8 4 49 55,1 49
2-114 15,54 2,62 3,6 3 15,5 20 15,5 2-226 50,39 3,53 4,8 4 50 56,1 50
5-617 15,88 2,62 3,6 3 16 20,5 16 2-227 53,57 3,53 48 4 54 60,1 54
2-115 17,12 2,62 3,6 3 17 21,5 17 2-228 56,74 3,53 4,8 4 56 62,1 56
5-256 17,96 2,62 3,6 3 18 22,5 18 2-229 59,92 3,53 4,8 4 60 66,1 60
2-116 18,76 2,62 3,6 3 19 23,5 19 2-230 63,09 3,53 4,8 4 63 69,1 63
2-117 20,29 2,62 3,6 3 20 24,5 20 2-231 66,27 3,53 4,8 4 66 72,1 66
2-118 21,89 2,62 3,6 3 22 26,5 22 2-232 69,44 3,53 4,8 4 70 76,1 70
2-119 23,47 2,62 3,6 3 24 28,5 24 2-233 72,62 3,53 4,8 4 73 79,1 73
2-120 25,07 2,62 3,6 3 25 29,5 25 2-234 75,79 3,53 4,8 4 76 82,1 76
2-121 26,64 2,62 3,6 3 27 31,5 27 2-235 78,97 3,53 4,8 4 80 86,1 80
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Ne d, d, b b, d, d, d,, Ne d, d, b b, d, d, d,,
Parker 40,2 40,2 Parker +0,2 +0,2

0 0 f7 H9 H8 0 0 f7 H9 H8
2-236 82,14 3,53 48 4 82 88,1 82 2-343 94,62 5,33 7,2 6 95 104,4 95
2-237 85,32 3,53 48 4 85 91,1 85 2-344 97,79 5,33 7,2 6 98 107,4 98
2-238 88,49 3,53 4,8 4 88 941 88 2-345 100,97 5,33 7,2 6 100 109,4 100
2-239 91,67 3,53 4,8 4 92 98,1 92 2-346 104,14 5,33 7,2 6 105 114,4 105
2-240 94,84 3,53 4,8 4 95 101,195 2-347 107,32 5,33 7,2 6 108 117,4 108
2-241 98,02 3,53 4,8 4 98 104,1 98 2-348 110,49 5,33 7,2 6 110 119,4 110
2-242 101,19 3,583 4,8 4 100 106,1 100 2-349 113,67 5,33 7,2 6 115 124,4 115
2-243 104,37 3,583 4,8 4 105 111,1 105 2-350 116,84 5,33 7,2 6 118 127,4 118
2-244 107,54 3,53 4,8 4 108 113,9 108 2-351 120,02 5,33 7,2 6 120 129,4 120
2-245 110,72 3,53 4,8 4 110 116,1 110 2-352 123,19 5,33 7,2 6 125 134,4 125
2-246 113,89 3,53 4,8 4 114 120,1 114 2-353 126,37 5,33 7,2 6 128 137,4 128
2-247 117,07 3,53 4,8 4 117 123,1 117 2-354 129,54 5,33 7,2 6 130 139,4 130
2-248 120,24 3,53 4,8 4 120 126,1 120 2-355 132,72 5,33 7,2 6 133 142,4 133
2-249 123,42 3,53 4.8 4 125 131,1 125 2-356 135,89 5,33 7,2 6 135 144,4 135
2-250 126,59 3,53 4,8 4 127 133,1 127 2-357 139,07 5,33 7,2 6 140 149,4 140
2-251 129,77 3,583 4.8 4 130 136,1 130 2-358 142,24 5,33 7,2 6 143 152,4 143
2-252 132,94 3,53 4,8 4 133 139,1 133 2-359 145,42 5,33 7,2 6 145 154,4 145
2-253 136,12 3,53 4,8 4 136 142,1 136 2-360 148,59 5,33 7,2 6 150 159,4 150
2-254 139,29 3,53 4,8 4 140 146,1 140 2-361 151,77 5,33 7,2 6 152 161,4 152
2-255 142,47 3,53 4,8 4 142 148,1 142 2-362 158,12 5,33 7,2 6 158 167,4 158
2-256 145,64 3,53 4,8 4 145 151,1 145 2-363 164,47 5,33 7,2 6 165 174,4 165
2-257 148,82 3,53 4,8 4 150 156,1 150 2-364 170,82 5,33 7,2 6 170 179,4 170
2-258 151,99 3,53 4,8 4 152 158,1 152 2-365 177,17 5,33 7,2 6 178 187,4 178
2-259 158,34 3,53 4,8 4 160 166,1 160 2-366 183,52 5,33 7,2 6 185 194,4 185
2-260 164,69 3,53 4,8 4 165 171,11 165 2-367 189,87 5,33 7,2 6 190 199,4 190
2-261 171,04 3,53 4,8 4 170 176,1 170 2-368 196,22 5,33 7,2 6 195 204,4 195
2-262 177,39 3,53 4,8 4 178 184,1 178 2-369 202,57 5,33 7,2 6 200 209,4 200
2-263 183,84 353 4,8 4 184 190,1 184 2-370 208,92 5,33 7,2 6 210 219,4 210
2-264 190,09 353 4,8 4 190 196,1 190 2-371 215,27 5,33 7,2 6 215 224,4 215
2-325 37,47 5,33 7,2 6 38 47,4 38 2-372 221,62 5,33 7,2 6 220 229,4 220
2-326 40,64 5,33 7,2 6 42 51,4 42 2-373 227,97 5,33 7,2 6 228 237,4 228
5-330 42,52 5,33 7,2 6 43 52,4 43 2-374 234,32 5,33 7,2 6 235 244,4 235
2-327 43,82 5,33 7,2 6 45 54,4 45 2-375 240,67 5,33 7,2 6 240 249,4 240
2-328 46,99 5,33 7,2 6 48 57,4 48 2-444 196,22 6,99 9,6 8 195 207,6 195
2-329 50,17 5,33 7,2 6 50 59,4 50 2-445 202,57 6,99 9,6 8 200 212,6 200
2-330 53,34 5,33 7,2 6 54 63,4 54 2-446 215,27 6,99 9,6 8 215 227,6 215
2-331 56,52 5,33 7,2 6 56 65,4 56 2-447 227,97 6,99 9,6 8 230 242,6 230
2-332 59,69 5,33 7,2 6 60 69,4 60 2-448 240,67 6,99 9,6 8 240 252,6 240
2-333 62,87 5,33 7,2 6 63 72,4 63 Ta6. 3.10
2-334 66,04 5,33 7,2 6 66 75,4 66
2-335 69,22 5,33 7,2 6 70 79,4 70
2-336 72,39 5,33 7,2 6 73 82,4 73
2-337 75,57 5,33 7,2 6 76 85,4 76
2-338 78,74 5,33 7,2 6 80 89,4 80
2-339 81,92 5,33 7,2 6 82 91,4 82
2-340 85,09 5,33 7,2 6 85 94,4 85
2-341 88,27 5,33 7,2 6 90 99,4 90
2-342 91,44 5,33 7,2 6 92 101,4 92
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3.2.7 luHaMmn4yecKoe yryoTHEHUE C «MJi1aBaroLLen»
c6opKon gns NHeBMaTUYE€CKUX NPUMEHEHUN
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Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2
0 0 h8 H8 f7 0 0 h8 H8 f7

2-006 29 1,78 2,4 2 2 6 6 2-120 25,07 2,62 3,6 3 24,2 30 30
2-007 3,68 1,78 2,4 2 3 7 7 2-121 26,64 2,62 3,6 3 25,7 31,5 31,5
6-166 3,9 1,8 2,4 2 3,2 7,2 7,2 2-122 28,24 2,62 3,6 3 27,2 33 33
2-008 4,47 1,78 2,4 2 3,5 7,5 7,5 2-123 29,82 2,62 3,6 3 28,7 34,5 34,5
5-581 4,9 1,9 2,4 2 4 8 8 2-124 31,42 2,62 3,6 3 30,2 36 36
2-009 5,28 1,78 24 2 4,5 8,5 8,5 2-125 32,99 2,62 3,6 3 31,7 37,5 37,5
2-010 6,07 1,78 24 2 55 9,5 9,5 2-126 34,55 2,62 3,6 3 33,2 39 39
5-052 6,86 1,78 2,4 2 6 10 10 2-127 36,17 2,62 3,6 3 34,2 40 40
2-011 7,65 1,78 2,4 2 7 11 11 2-128 37,77 2,62 3,6 3 36,2 42 42
5-585 8 1,88 24 2 7,5 11,5 11,5 2-210 18,64 3,53 4,8 4 17,4 25 25
5-612 8,74 1,78 24 2 8 12 12 5-595 19,8 3,6 4,8 4 18,4 26 26
2-012 9,25 1,78 24 2 8,5 12,5 12,5 2-211 20,22 3,53 4,8 4 18,9 26,5 26,5
5-212 9,75 1,78 24 2 9 13 13 2-212 21,82 3,53 4,8 4 20,4 28 28
2-013 10,82 1,78 24 2 10 14 14 2-213 23,39 3,53 48 4 22,4 30 30
6-366 11,89 1,78 2,4 2 11 15 15 2-214 2499 353 4,8 4 23,9 31,5 315
2-014 12,42 1,78 2,4 2 11,5 15,5 15,5 5-618 25,81 3,53 4,8 4 24,4 32 32
2-015 14 1,78 2,4 2 13 17 17 2-215 26,57 3,53 48 4 25,4 33 33
6-085 15 1,8 2,4 2 14 18 18 2-216 28,17 3,53 48 4 26,9 34,5 34,5
2-016 15,6 1,78 24 2 15 19 19 2-217 29,74 3,53 48 4 28,4 36 36
2-017 17,17 1,78 2,4 2 16 20 20 2-218 31,34 3,53 48 4 29,9 37,5 37,5
2-110 9,19 2,62 3,6 3 8,2 14 14 2-219 32,92 3,53 4,8 4 31,9 39,5 39,5
5-614 9,93 2,62 3,6 3 8,7 14,5 14,5 2-220 34,52 3,53 4,8 4 334 41 41
2-111 10,77 2,62 3,6 3 9,7 15,5 15,5 2-221 36,09 3,53 4,8 4 34,9 42,5 42,5
5-615 11,91 2,62 3,6 3 10,7 16,5 16,5 2-222 37,69 3,53 4,8 4 36,4 44 44
2-112 12,37 2,62 3,6 3 11,2 17 17 5-321 39,6 3,53 4,8 4 38,4 46 46
5-616 13,11 2,62 3,6 3 12,2 18 18 2-223 40,87 3,53 4,8 4 39,4 47 47
2-113 13,94 2,62 3,6 3 12,7 18,5 18,5 2-224 44,04 3,53 4,8 4 42,4 50 50
5-239 14,48 2,69 3,6 3 13,7 19,5 19,5 5-035 4536 3,53 48 4 43,9 51,5 51,5
2-114 15,54 2,62 3,6 3 14,2 20 20 2-225 47,22 3,53 4,8 4 45,9 53,5 53,5
5-617 15,88 2,62 3,6 3 14,7 20,5 20,5 5-701 49,2 3,53 4,8 4 47,4 55 55
2-115 17,12 2,62 3,6 3 16,2 22 22 2-226 50,39 3,53 48 4 48,9 56,5 56,5
5-256 17,96 2,62 3,6 3 16,7 22,5 22,5 2-227 58,57 3,583 48 4 52,4 60 60
2-116 18,76 2,62 3,6 3 17,7 23,5 23,5 2-228 56,74 3,53 48 4 55,4 63 63
2-117 20,29 2,62 3,6 3 19,2 25 25 2-229 59,92 3,53 4,8 4 58,4 66 66
2-118 21,89 2,62 3,6 3 20,7 26,5 26,5 2-230 63,09 3,53 4,8 4 61,4 69 69
2-119 23,47 2,62 3,6 3 22,2 28 28 2-231 66,27 3,53 4,8 4 64,4 72 72
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Ne d, d, b b, d, d, d, Ne d, d, b b, d, d, d,
Parker +0,2 +0,2 Parker +0,2 +0,2

0 0 h8 H8 f7 0 0 h8 H8 f7
2-232 69,44 3,53 48 4 68,4 76 76 2-339 81,92 5,33 7,2 6 79,8 91 91
2-233 72,62 3,53 48 4 71,4 79 79 2-340 85,09 5,33 7,2 6 82,8 94 94
2-234 75,79 3,53 4,8 4 74,4 82 82 2-341 88,27 5,33 7,2 6 85,8 97 97
2-235 78,97 3,53 4,8 4 77,4 85 85 2-342 91,44 5,33 7,2 6 88,8 100 100
2-236 82,14 3,53 4,8 4 80,4 88 88 2-343 94,62 5,33 7,2 6 92,8 104 104
2-237 85,32 3,53 4,8 4 83,4 91 91 2-344 97,79 5,33 7,2 6 96,8 108 108
2-238 88,49 3,53 4,8 4 86,4 94 94 2-345 100,97 5,33 7,2 6 98,8 110 110
2-239 91,67 3,53 4,8 4 89,4 97 97 2-346 104,14 5,33 7,2 6 101,8 118 113
2-240 94,84 3,53 4,8 4 92,4 100 100 2-347 107,32 5,33 7,2 6 104,8 116 116
2-241 98,02 3,53 4,8 4 96,4 104 104 2-348 110,49 5,33 7,2 6 108,8 120 120
2-242 101,19 3,53 4,8 4 99,4 107 107 2-349 113,67 5,33 7,2 6 110,8 122 122
2-243 104,37 353 4,8 4 102,4 110 110 2-350 116,84 5,33 7,2 6 114,8 126 126
2-244 107,54 353 4,8 4 105,4 113 113 2-351 120,02 5,33 7,2 6 117,8 129 129
2-245 110,72 3,53 4.8 4 108,4 116 116 2-352 123,19 5,33 7,2 6 120,8 132 132
2-246 113,89 3,53 4.8 4 112,4 120 120 2-353 126,37 5,33 7,2 6 123,8 135 135
2-247 117,07 3,583 4.8 4 115,4 1283 123 2-354 129,54 5,33 7,2 6 126,8 138 138
2-248 120,24 3,53 4,8 4 118,4 126 126 2-355 132,72 5,33 7,2 6 130,8 142 142
2-249 123,42 3,53 4,8 4 121,4 129 129 2-356 135,89 5,33 7,2 6 133,8 145 145
2-250 126,59 3,53 4,8 4 124,4 132 132 2-357 139,07 5,33 7,2 6 136,8 148 148
2-251 129,77 3,53 4,8 4 128,4 136 136 2-358 142,24 5,33 7,2 6 139,8 151 151
2-252 132,94 3,53 4,8 4 131,4 139 139 2-359 145,42 5,33 7,2 6 142,8 154 154
2-253 136,12 3,53 4,8 4 134,4 142 142 2-360 148,59 5,33 7,2 6 145,8 157 157
2-254 139,29 3,53 4,8 4 137,4 145 145 2-361 151,77 5,33 7,2 6 149,8 161 161
2-255 142,47 3,53 4,8 4 140,4 148 148 2-362 158,12 5,33 7,2 6 155,8 167 167
2-256 145,64 3,53 4,8 4 142,4 150 150 2-363 164,47 5,33 7,2 6 161,8 173 173
2-257 148,82 3,53 4,8 4 146,4 154 154 2-364 170,82 5,33 7,2 6 168,8 180 180
2-258 151,99 353 4,8 4 149,4 157 157 2-365 177,17 5,33 7,2 6 176,8 186 186
2-259 158,34 353 4,8 4 156,4 164 164 2-366 183,52 5,33 7,2 6 180,8 192 192
2-260 164,69 3,53 4,8 4 162,4 170 170 2-367 189,87 5,33 7,2 6 186,8 198 198
2-261 171,04 3,53 4,8 4 168,4 176 176 2-368 196,22 5,33 7,2 6 193,8 205 205
2-262 177,39 3,583 4,8 4 174,4 182 182 2-369 202,57 5,33 7,2 6 198,8 210 210
2-263 183,84 3,53 4,8 4 184,4 189 189 2-370 208,92 5,33 7,2 6 205,8 217 217
2-264 190,09 3,53 4,8 4 190,4 195 195 2-371 215,27 5,33 7,2 6 212,8 224 224
2-325 37,47 5,33 7,2 6 35,8 47 47 2-372 221,62 5,33 7,2 6 218,8 230 230
2-326 40,64 5,33 7,2 6 38,8 50 50 2-373 227,97 5,33 7,2 6 224,8 236 236
5-330 42,52 5,33 7,2 6 40,8 52 52 2-374 234,32 5,33 7,2 6 231,8 243 243
2-327 43,82 5,33 7,2 6 41,8 53 53 2-375 240,67 5,33 7,2 6 236,8 248 248
2-328 46,99 5,33 7,2 6 44,8 56 56 2-444 196,22 6,99 9,6 8 193,4 208 208
2-329 50,17 5,33 7,2 6 47,8 59 59 2-445 202,57 6,99 9,6 8 200,4 215 215
2-330 53,34 5,33 7,2 6 51,8 63 63 2-446 215,27 6,99 9,6 8 210,4 225 225
2-331 56,52 5,33 7,2 6 54,8 66 66 2-447 227,97 6,99 9,6 8 225,4 240 240
2-332 59,69 5,33 7,2 6 57,8 69 69 2-448 240,67 6,99 9,6 8 235,4 250 250
2-333 62,87 5,33 7,2 6 60,8 72 72 Ta6. 3.11
2-334 66,04 5,33 7,2 6 63,8 75 75
2-335 69,22 5,33 7,2 6 66,8 78 78
2-336 72,39 5,33 7,2 6 70,8 82 82
2-337 75,57 5,33 7,2 6 73,8 85 85
2-338 78,74 5,33 7,2 6 76,8 88 88
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4 KonbLa Kpyrinoro ce4eHusi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

4.1 Pasamepbl Kosel, Kpyrioro ceveHus Ne Parker BHYTPEHHWiA auameTp [lonepeyHoe ceyeHue
SBnsisicb NPOW3BOAWTENIEM YMIIOTHUTENBHBIX KOJEeL, Kpyrioro ce- 2025 2917 d_|2,78
YeHusi, KoMnaHus Parker MOXeT M3rotaBnuBaTh YMAOTHUTENbHbIE 2-026 3147 178
KonbLa ntoboro Heobxogmmoro pasmMepa. OgHako B LENsiX 3KOHO-
MUM MOXKHO BbIGpaThb CTaH4apTHbIE pa3Mepbl, OCTYMHbIE Ha CKIa- 2-027 33,05 1,78
e, B HaCTHOCTM, U3 HaLlen Cepum 2-XXxX, MPUBEAEHHON HUXKE. 2-028 34,65 1,78
Cepuisi 2-XXX COOTBETCTBYET MEXOYHApOAHO mpuaHaHHomy ame-  2-029 37,82 1,78
pyKaHckoMy cTtaHaapTy AS 568 B. [JaHHble pazMepbl Nonepe4Horo 2-030 41 1,78
ceveHns Takxke agantupoBaHbl ans cootsetctans DIN ISO 3601-1. 2-031 4417 1,78
2-032 47,35 1,78
XapakTepucTuku cepum 2-xxx 2.033 50,52 1,78
Cepusa 2-xxx oT Parker o6nagaeT cnegyowmymmn NpemmMyLLeCcTBamMm. 2.034 53,7 1,78
1. Ha cknage [oCTynHbI crnegytowme KoMmnayHapl: 2035 56,87 1,78
NO0674-70 (NRB, TBepmocTb 70 eguHun, no wkane LLiopa A), 5-036 60,05 178
N0552-90 (NRB, tBepmocTb 90 eguHun, no wkane LLiopa A),
E0540-80 (EPDM, TeepocTs 80 eannuy o wkane LLiopa A), 2-037 63,22 1.78
V0747-75 (FKM, TBepgocTb 75 eguHuy, no wkane LLiopa A). 2-038 66,4 1,78
2. NS KaXXAOro YMNIoTHUTENLHOMO KOMbLA KPYITIOro CEHEHIs ce- 2-039 69,57 1,78
pUmM 2-XXX OOCTYMHO COOTBETCTBYIOLLEE aHTUIKCTPY3NOHHOE 2-040 72,75 1,78
konbLo Parker Parbak®. 3To oco6eHHO BaXKHO Npuv NpuMeHe- 2-041 75,92 1,78
HMN B YC/TIOBUSIX BbICOKOTO JaBfieHUst (CM. pasfen aHTUaKCTpy- 2.042 82,27 1,78
31OHHbIX Korel, Parbak®). 2.043 88,62 1,78
3. YnNnoTHuTeNbHbIe KOSbLia KPYr10ro CeYEHNst Cepun 2-Xxx 2.044 94,07 1,78
COOTBETCTBYIOT cTaHaapTy I1ISO 3601. 5.045 101,32 1,78
pa3mepbl 2-0xx: nonepeyHoe ceveHue d, = 1,78 mm Gals 0eT a7
2-047 114,02 1,78
Ne Parker BHYTPEHHUIA anameTp [MonepeyHoe ceveHune 2-048 120,37 1,78
d d, 2-049 126,72 1,78
2-001* 0,74 1,02 2-050 133,07 1,78
2-002* 1,07 1,27 *MNoxanyiicTa, 06paT!Te BHYMaHWE Ha OTINHME MOMEPEYHbIX CEYEHWIA AN AaHHbIX
2-003* 1,42 1,52 pasMepoB.
Tab. 4.1 pasmepbl 2-0xx
2-004 1,78 1,78
2-005 2,57 1,78
2-006 29 1,78
2-007 3,68 1.78 pasmepbl 2-1xx: nonepeyHoe ceverue d, = 2,62 mm
2-008 4,47 1,78
2-009 5,28 1,78 Ne Parker BHYTPEeHHUI guameTp [lonepevHoe ceyveHne
2-010 6,07 1,78 d d,
2-011 7,65 1,78 2-102 1,24 2,62
2-012 9,25 1,78 2-103 2,06 2,62
2-013 10,82 1,78 2-104 2,84 2,62
2-014 12,42 1,78 2-105 3,63 2,62
2-015 14 1,78 2-106 4,42 2,62
2-016 15,6 1,78 2-107 5,23 2,62
2-017 17,17 1,78 2-108 6,02 2,62
2-018 18,17 1,78 2-109 7,59 2,62
2-019 20,35 1,78 2-110 9,19 2,62
2-020 21,95 1,78 2-111 10,77 2,62
2-021 23,52 1,78 2-112 12,37 2,62
2-022 25,12 1,78 2-113 13,94 2,62
2-023 26,7 1,78 2-114 15,54 2,62
2-024 28,3 1,78 2-115 17,12 2,62

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 47 Prédifa Technology Division



4 KonbLa Kpyrnoro ce4eHusi U aHTU3KCTPY3MOHHble Konbua Parbak®

Ne Parker BHYTPEeHHUIA guameTp [lonepeyHoe ceyeHne Ne Parker BHYTPEHHU guameTp [lonepeyvHoe ceyveHne
d d, d d,
2-116 18,72 2,62 2-164 158,42 2,62
2-117 20,29 2,62 2-165 164,77 2,62
2-118 21,89 2,62 2-166 171,12 2,62
2-119 23,47 2,62 2-167 177,47 2,62
2-120 25,07 2,62 2-168 183,82 2,62
2-121 26,64 2,62 2-169 190,17 2,62
2-122 28,24 2,62 2-170 196,52 2,62
2-123 29,82 2,62 2-171 202,87 2,62
2-124 31,42 2,62 2-172 209,22 2,62
2-125 32,99 2,62 2-173 215,57 2,62
2-126 34,59 2,62 2-174 221,92 2,62
2-127 36,17 2,62 2-175 228,27 2,62
2-128 37,77 2,62 2-176 234,62 2,62
2-129 39,34 2,62 2-177 240,97 2,62
2-130 40,94 2,62 2-178 247,32 2,62
2-131 42,52 2,62 Tab. 4.2 pasmepbi 2-1xx
2-132 44,12 2,62
2-133 45,69 2,62
2-134 47,29 2,62 pa3mepbl 2-2xx: nonepe4Hoe ceverHue d, = 3,53 mMm
2-135 48,9 2,62
2-136 50,47 2,62 Ne Parker BHYTPEHHUI guameTp [lonepevHoe ceveHne
2-137 52,07 2,62 d d,
2-138 53,64 2,62 2-201 4,34 3,53
2-139 55,25 2,62 2-202 5,94 3,53
2-140 56,82 2,62 2-203 7,52 3,53
2-141 58,42 2,62 2-204 9,12 3,53
2-142 59,99 2,62 2-205 10,12 3,53
2-143 61,6 2,62 2-206 12,29 3,53
2-144 63,17 2,62 2-207 13,87 3,53
2-145 64,77 2,62 2-208 15,47 3,53
2-146 66,34 2,62 2-209 17,04 3,53
2-147 67,95 2,62 2-210 18,64 3,53
2-148 69,52 2,62 2-211 20,22 3,53
2-149 71,12 2,62 2-212 21,82 3,53
2-150 72,69 2,62 2-213 23,39 3,53
2-151 75,87 2,62 2-214 24,99 3,53
2-152 82,22 2,62 2-215 26,57 3,53
2-153 88,57 2,62 2-216 28,17 3,53
2-154 94,92 2,62 2-217 29,74 3,53
2-155 101,27 2,62 2-218 31,34 3,53
2-156 107,62 2,62 2-219 32,92 3,53
2-157 113,97 2,62 2-220 34,52 3,53
2-158 120,32 2,62 2-221 36,09 3,53
2-159 126,67 2,62 2-222 37,69 3,53
2-160 133,02 2,62 2-223 40,87 3,53
2-161 139,37 2,62 2-224 44,04 3158
2-162 145,72 2,62 2-225 47,22 3,53
2-163 152,07 2,62 2-226 50,39 3,53
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4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

Ne Parker BHYTPeHHUA guameTp [lonepeyHoe ceyeHne Ne Parker BHYTPEHHUI guameTp [lonepevHoe ceyveHne
d d, d d,
2-227 53,57 3,53 2-275 266,29 3,53
2-228 56,74 3,53 2-276 278,99 3,53
2-229 59,92 3,53 2-277 291,69 3,53
2-230 63,09 3,53 2-278 304,39 3,53
2-231 66,27 3,53 2-279 329,79 3,53
2-232 69,44 3,53 2-280 355,19 3,53
2-233 72,62 3,53 2-281 380,59 3,53
2-234 75,79 3,53 2-282 405,26 3,53
2-235 78,97 3,53 2-283 430,66 3,53
2-236 82,14 3,53 2-284 456,06 3,53
2-237 85,32 3,53 Ta6. 4.3 pasmepbl 2-2xx
2-238 88,49 3,53
2-239 91,67 353 pa3mepbl 2-3xx: nonepeyHoe ceverue d, = 5,33 mm
2-240 94,84 3,53
2-241 98,02 3,53 Ne Parker BHYTpeHHU anameTp [MonepeyHoe ceyeHne
2-242 101,19 3,53 d d,
2-243 104,37 3,53 2-309 10,46 5,33
2-244 107,54 3,53 2-310 12,07 5,33
2-245 110,72 3,53 2-311 13,64 5,33
2-246 113,89 3,53 2-312 15,24 5,33
2-247 117,07 3,53 2-313 16,81 5,33
2-248 120,24 3,53 2-314 18,42 5,33
2-249 123,42 3,53 2-315 19,99 5,33
2-250 126,59 3,53 2-316 21,59 5,33
2-251 129,77 3,53 2-317 23,16 5,33
2-252 132,94 3,53 2-318 24,77 5,33
2-253 136,12 3,53 2-319 26,34 5,33
2-254 139,29 3,53 2-320 27,94 5,33
2-255 142,47 3,53 2-321 29,51 5,33
2-256 145,64 3,53 2-322 31,12 5,33
2-257 148,82 3,53 2-323 32,69 5,33
2-258 151,99 3,53 2-324 34,29 5,33
2-259 158,34 3,53 2-325 37,47 5,33
2-260 164,69 3,53 2-326 40,64 5,33
2-261 171,04 3,53 2-327 43,82 5,33
2-262 177,39 3,53 2-328 46,99 5,33
2-263 183,74 3,53 2-329 50,17 5,33
2-264 190,09 3,53 2-330 53,34 5,33
2-265 196,44 3,53 2-331 56,52 5,33
2-266 202,79 3,53 2-332 59,69 5,33
2-267 209,14 3,53 2-333 62,87 5,33
2-268 215,49 3,53 2-334 66,04 5,33
2-269 221,84 3,53 2-335 69,22 5,33
2-270 228,19 3,53 2-336 72,39 5,33
2-271 234,54 3,53 2-337 75,57 5,33
2-272 240,89 3,53 2-338 78,74 5,33
2-273 247,24 3,53 2-339 81,92 5,33
2-274 253,59 3,53 2-340 85,09 5,33
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Ne Parker BHYTPEeHHUIA guameTp [lonepeyHoe ceyeHne Ne Parker BHYTPEHHU guameTp [lonepeyvHoe ceyveHne
d d, d d,
2-341 88,27 5,33 2-389 506,81 5,33
2-342 91,44 5,33 2-390 532,21 5,33
2-343 94,62 5,33 2-391 557,61 5,33
2-344 97,79 5,33 2-392 582,68 5,33
2-345 100,97 5,33 2-393 608,08 5,33
2-346 104,14 5,33 2-394 633,48 5,33
2-347 107,32 5,33 2-395 658,88 5,33
2-348 110,49 5,33 Ta6. 4.4 pasmepsl 2-3xx
2-349 113,67 5,33
2-350 116,84 5,33
2-351 120,02 5,33 pa3mepbl 2-4xx: nonepeyHoe ceveHue d, = 6,99 mm
2-352 123,19 5,33
2-353 126,37 5,33 Ne Parker BHYTPEHHU guameTp [lonepevHoe ceyveHne
2-354 129,54 5,33 d d,
2-355 132,72 5,33 2-425 113,67 6,99
2-356 135,89 5,33 2-426 116,84 6,99
2-357 139,07 5,33 2-427 120,02 6,99
2-358 142,24 5,33 2-428 123,19 6,99
2-359 145,42 5,33 2-429 126,37 6,99
2-360 148,59 5,33 2-430 129,54 6,99
2-361 151,77 5,33 2-431 132,72 6,99
2-362 158,12 5,33 2-432 135,89 6,99
2-363 164,47 5,33 2-433 139,07 6,99
2-364 170,82 5,33 2-434 142,24 6,99
2-365 177,17 5,33 2-435 145,42 6,99
2-366 183,52 5,33 2-436 148,59 6,99
2-367 189,87 5,33 2-437 151,77 6,99
2-368 196,22 5,33 2-438 158,12 6,99
2-369 202,57 5,33 2-439 164,47 6,99
2-370 208,92 5,33 2-440 170,82 6,99
2-371 215,27 5,33 2-441 177,17 6,99
2-372 221,62 5,33 2-442 183,52 6,99
2-373 227,97 5,33 2-443 189,87 6,99
2-374 234,32 5,33 2-444 196,22 6,99
2-375 240,67 5,33 2-445 202,57 6,99
2-376 247,02 5,33 2-446 215,27 6,99
2-377 253,37 5,33 2-447 227,97 6,99
2-378 266,07 5,33 2-448 240,67 6,99
2-379 278,77 5,33 2-449 253,37 6,99
2-380 291,47 5,33 2-450 266,07 6,99
2-381 304,17 5,33 2-451 278,77 6,99
2-382 329,57 5,33 2-452 291,47 6,99
2-383 354,97 5,33 2-453 304,17 6,99
2-384 380,37 5,33 2-454 316,87 6,99
2-385 405,26 5,33 2-455 329,57 6,99
2-386 430,66 5,33 2-456 342,27 6,99
2-387 456,06 5,33 2-457 354,97 6,99
2-388 481,41 5,33 2-458 367,67 6,99
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4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

Ne Parker BHYTPeHHUA guameTp [lonepeyHoe ceyeHne
d d,
2-459 380,37 6,99
2-460 393,07 6,99
2-461 405,26 6,99
2-462 417,96 6,99
2-463 430,66 6,99
2-464 443,36 6,99
2-465 456,06 6,99
2-466 468,76 6,99
2-467 481,46 6,99
2-468 494,16 6,99
2-469 506,86 6,99
2-470 532,26 6,99
2-471 557,66 6,99
2-472 582,68 6,99
2-473 608,08 6,99
2-474 633,48 6,99
2-475 658,88 6,99

Tab. 4.5 pasmepbi 2-4xx

Pasmep ynnoTHUTENLHOrO KonbLa BAUSET Ha ABa Hambonee BaXK-
HbIX PacyeTHbIX NapameTpa KOMbLEBOro YniOTHEHWS: YOJIMHEHNe
nnun cxatue n gecpopmauus, T. e. gecpopmayunsa guamerpa nonepey-
HOrO CeYeHUs1 B YCTaHOBMEHHOM COCTOsSIHUWN. B gaHHOM [OKymMeH-
Te NpefcTaBneHbl COOTBETCTBYIOLLME PEKOMEHAALMN NO YCTaHOB-
Ke (cM. pasgen «PekomeHaaumm no NpoeKTMPOBaHMIO»), KOTOPbIE,
6€e3yCnoBHO, 3aBNCAT OT TUMa NPYMEHEHNS YNIIOTHUTENIbHOIO KOJSb-
La Kpyrnoro ceyeHusi. Bo MHornx cny4asix BO3MOXHbl HEGObLUNE
OTKJIOHEHUNS OT BEPXHEro 1 HUXKHEro yCTaHOBOYHbIX MPEefenos, KO-
TOpble HE OKasblBalOT BAMSAHUS HA (PYHKLMOHUPOBAHME WU CPOK
cny>x6bl ynnoTHeHns. MNMpn BO3HUKHOBEHUN COMHEHUI 06paTuTECh
3a KOHCynbTaumen K HawmM UH>XeHepaMm no MPUMEHEHUIO.

Aonyckn

To4Hble ynnoTHUTENbHbIE KOMbLA KPYrnoro ceveHus Parker naro-
TaBNMBAOTCA C O4YEHb CTPOrUMK OOMycKamu. 3TW JOMYCKW CTaH-
naptuamposanbl B DIN ISO 3601-1 n npencrtasneHbl B Tabnmuax
HKe. [Jonyckn SBnA0TCSA crneumduyecKuMmn ons yrnnoTHUTENbHbIX
Konevy, 3 6yTagueHHUTPUNBHOrO Kay4yKka ¢ TBepaocTbio 70 eamHumL,
no MeXAyHapopHoi LuKane TBepAoCTW pe3uHbl. [ns apyrux Kom-
nayHAoB B CBA3W C MHAVBUAYaNbHbIMU KO3 dULMEHTaMN yCaaKu
mMarepviana MoryT UCnonb30BaTbCs PasfnnyHble 3HAYEHUS LWNPWHDI
nNpYemMKN 1 NONOXKEHWn fonycka. Ecnn aTn nameHeHus BANSOT Ha
PyHKLMOHANbHbIE XapaKTEPUCTUKN U3AENNS, HEOOXOAMMO N3roTO-
BWTb COOTBETCTBYIOLLYIO (DOPMY OIS OTAMNBKU C Liefbio COXPaHeHUs
YKa3aHHbIX OOMNYyCKOB.

Mpumep odopmneHns 3akasa

BHyTpeHHUA guameTp: 14,00 mm

lMonepeyHoe ceveHme: 1,78 Mm

Ne Parker: 2-015

KomnayHa: NO0674-70 (NBR, 70 egnHuu, no wkane LLopa)

YnnotHutensHoe Konbuo, 14 x 1,78, 2-015, N0674-70

—Parker (LT ;

MonepeyHoe ceyenne d, Honyck
[mm] [mw]

0,80 <d,=< 2,25 " + 0,08
225 <d,< 315 " + 0,09
3,15 <d,=< 4,50 + 0,10
4,50 <d,=< 6,30 + 0,13
6,30 <d,< 8,40 + 0,15

" [lencTBUTENBHO TOMLKO ANs Knacca B.
Tab. 4.6 [Jonycku nornepe4yHoro ceYeHusl 4nsl yraoTHUTEbHbIX KOJeL KpYriio-
ro ceveHusi

PacueT gonycka BHyTpeHHero guameTtpa
Ad, = + [(d,*® x 0,009) + 0,11]

[aHHoe ypaBHeHUe MOXET 6bITb UCMOIb30BaHO AN pacyeTa fomny-
CKa BHYTpeHHero guametpa (knacc B) gns ynnoTHUTENbHbIX Konew,
KPYrnoro ceyeHust.

Mpumep: ponyck Ad, ans BHyTPEHHEro guameTpa ynjaoTHUTEIbHOro
KosbLia Kpyrioro ceverus, d, = 400 mm.

Ad, =+ [(4000% x 0,009) + 0,11]
Ad, =+ [(296,45 x 0,009) + 0,11]
Ad =+2,78 MM
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4.2 YNnoTHUTeNbHblIEe KOJibLa Kpyrnoro
ce4yeHus ans pe3bboBbiX COeANHEHUN

Pe3bb0oBbie coefmMHEeHNSA NCNONb3YIOTCA AN ObICTPOro U HAAEXXHO-
ro CoeguHEHNs rMOKMX MPOBOAHUKOB/LLNIAHIOB/TPY6 N CaHTEXHW-
Kn/TpybonposonoB. B otnnyne ot dnaHues, pe3bboBble coeanHe-
HUA He TPeBYIOT NPYMEHEHUSA CBAPOYHbIX PaboT, YTo obneryaeT mx
NPOV3BOACTBO MPU MasbiX HOMUHASTBbHBIX AnameTpax. CoeanHeHns
NPVMEHSAIOTCSA B AuanasoHe ¢ HOMUHanbHbIM anametpom o DN 30
(1% prorima) n gaBneHnem A0 HECKOSbKMNX COTEH aTtMocdep.

CoennHUTENbHbIE 3NIEMEHTLI NOAPA3AENSIOTCS Ha METannyYeckne
3M1EMEHTbI U1 3ANIEMEHTbI C MAMKUM YNIOTHeHUeM. Pe3b60oBble coepu-
HEHUS C MSArKUM YMJIOTHEHUEM VCMOSb3YHOTCS NPaKTUHECKN BO BCEX
oTpacnax nNpoMbiieHHoCTH. Cchepa NPUMEHEHNs Takux CoeauHe-
HUIA MOMUMO CTPOUTESIbHON TEXHWKW, METaNTOPEXYLLUX CTAHKOB,
rMOpaBnMYecKX NPeCCoB U MalUWH AN UTbs MiacTMacchl MeTo-
[IOM BrpbICKa BKJIIOHAET TaKkXXe, Hanpumep, KopabnecTpoeHne, Xe-
JIe3Hble [OPOMY U MOPCKNE COOPYIXKEHNS.

YNnoTHeHnss gns pe3bbOBbIX COEOUHEHUA C MATKAM YMNJIOTHEHNEM
N3roTaBnMBaloTCA NPenMyLLECTBEHHO 13 komnayHaos NBR, EPDM
n FKM. [ns pe3bboBbIX coenmHeHnn nogpasgeneHne Engineered
Materials Group (EMG) kopnopauun Parker npegnaraer ynnotHu-
TenbHble Konbua npoduna ED, konbua Kpyrnoro ceveHus n hopmo-
BaHHblEe U3AENNS B LUMPOKOM CMEKTPE KoMMayHaoB. B coyetaHnm ¢
BbICOKOKa4YeCTBEHHbIMY COEAVMHUTENBHBIMU 3IEMEeHTamMm oHU obec-
nevnBaroT ONTUMASIbHYIO NMPOW3BOAUTENBHOCTb JaXKe B CIOXKHbIX
YCNOBUAX NMPUMEHEHMS.

MoMUMO MpPOYEro MsArkue YMAOTHEHUs o6nafatloT CcredyloLwyMn
NpenMyLLEeCTBaMM:

* Masible YTEUKN AaXKe B CPEQE C HU3KOI BA3KOCTLIO;

® KOMMeHcaumsi st IPON3BOACTBEHHbIX [OMYCKOB;

® NpPOCTOTa UCMOSIb30BaHWS;

® NPUrOAHOCTb K NMOBTOPHOI YCTAHOBKE.

4.2.1 Pe3b6oBble coeguHeHus ISO 6149-1 pgna
MeTpuYecKomn Tpy6bonpoBOAHON apMaTypbl U
coeguHeHus I1ISO 11926-1 ana pe3bbbl UNF ¢
KOHN4Y€eCKOMN pa33eHKOBKOMN

B X

Szczegot X

|
i
4|

' TloBEPXHOCTL YNNOTHEHUS BbINMOMHAETCS TakM 06pa30M, YTOObI He AOMYCTUTb
06pag3oBaHIst 0CEBbIX UMW CNIPaUTbHBIX CNEA0B OBPE3KU.
Rmax_ = 6,3 MKM, Ra = 1,6 MKM

Pa3mMepbl ANt KOHNHECKOW Pa33eHKOBKYM NpYBeAeHb! U3 CTaHdapTa.
Puc. 4.1 Pe3b60Boe coequHeHne ¢ KOHNYECKO pa33eHKOBKOM

—Parker [T :

B mecTtax ¢ nynbCupyloLM OaBNeHUEM YMNNOTHUTENbHbIE KOJb-
ua ans pe3bbbl M22 x 1,5 n 6onee gonKHbl 6bITb N3rOTOBNEHBI N3
CTOWKOIO K BblgasnmeaHuto nonnypetaHa P5008. B Taknx ycnoBusix
yNNoTHUTENBHbIE KosbLa n3 NBR HenpurogHsi.

MeTtpuyeckas Pa3mep konbua kpyrnoro Parker 3akas-
pes3b6a, B ce4yeHus HOW HOMeEpP
d, d,
[mm] [Mm]
M8 x 1,0 6,1 =02 1,6 =008 6-1751
M10 x 1,0 8,1 =02 18 e 6-192
M12 x 15 9,3 02 2,2 008 6-1730
M14 x 15 11,3 =02 2,2, 0.08 6-1536
M16 x 15 13,3 =02 2,2 =008 6-1936
M18 x 1,5 15,3 =02 2,2 =008 6-940
M20 x 15 17,3 =022 2,2 =008 6-1961
M22 x 15 19,3 =022 2,2 =008 6-1975
M27 x 2,0 23,6 =024 2,9 =009 6-942
M30 x 2,0 26,6 +0.26 2’9 +0.09 ﬂpyrme pasme-
pbl N0 3anpocy.
M33 x 2,0 29,6 029 2,9 =009 Opyrve pasve-
pbl NO 3anpocy.
M42 x 2,0 38,6 087 2,9 009 Lpyrue pasme-
pbl NO 3anpocy.
M 48 x 2,0 46,6 +0.43 2,9 +0.09 .D'pyrme pasme-
pbl N0 3anpocy.
M60 x 2,0 56,6 =051 2,9 =009 Opyrve pasve-
pbl NO 3anpocy.
Ta6. 4.7 Pa3smepsl yrnnoTHuTensHoro konbya Ans ISO 6149

KomnayHa: NBR (6yTagneHakpunoHUTPUIbHbINA Kay4yK), CTOMKNN K
BblgasnneaHnio, N0552-90.

MprMep odopmneHns 3akasa: YnnoTHuTenoHoe KosbLo 1ISO 6149
ONs METPUYECKOrO TOHKOrO pPe3b60BOro COeQUHUTENS C KOHUYe-
ckon passeHkoBkor M10 x 1: ynnoTHuTenbHoe konbLlo 6-1975,
N0552-90.

4.2.2 Pesab6oBon wrylep DIN 3865 ¢ noBepxHOCTbIO
ynnoTtHeHus 24° pnsa DIN 3861, Tun otBepctus W

\ ;
f y Y

Puc. 4.2 Pe3b60B0 LUTYLEP C KOHUHECKOU YIMTIOTHUTEIbHOM MOBEPXHOCTLIO
24°: popma A 4ns nprBapHOro COeaNHeHNs

—

i
Puc. 4.3 Pe3b60B0/i LUTYLEP C KOHUHECKOU YIIOTHUTEIbHOM MOBEPXHOCTLIO

24°: popma B gnsi LwnaHrosoro coequHeHust

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

4.2.3 Pe3b6oBble coeguHeHust no SAE J 514 APR 80,
BUHTOBbIE pe3b6bl No SAE J 475 (ISO R 725)

T X

< L
- y

— [ 7= |
S |
&_“‘( <57 ! YNnoTHUTENbHOE KONbLO X [ ]
dopma B
Puc. 4.4 C6opka
Tun Hapy>kHbIi Pasmep konbua Parker 3akas- 4%
avameTp KPYINOro ceYeHus HOW HOMEp
TPyO6bl Puc. 4.5
d d dx = =
BputaHcknn  HapyxHbii  Pa3smep ynnoTtHu- Parker
1.1 s 121 cTaHpapT anametp TEeNbHOro Kosblia  3akasHou

nerkuin 8 6,00 1,50 6-038 pe3b6bl, Tpy6bl KPYIioro ceyeHuns HOMep
nerkuii 10 7,50 1,50 6-091 pasmep T d; d.
nerkuii 12 9,00 1,50 6-010 [Atoiim] [Atoiim] [Mwm] [Mm]
nerkuii 15 12,00 2,00 6-065 %16 - 24 Kz 6,07 1,63 3-902
nerkuii 18 15,00 2,00 6-005 g -24 Y6 7,65 1,63 3-903
nerkui 22 20,00 2,00 9-205 he -20 Va 8,92 1,83 3-904
nerkui 28 26,00 2,00 9-262 /5 -20 Y6 10,52 1,83 3-905
nerkui 35 32,00 2,50 9-300 %16 - 18 Y 11,89 1,98 3-906
Nerkni 42 38,00 2,50 9-341 3/4 - 16 Yo 16,36 2,21 3-908
TSKENbIN 8 6,00 1,50 6-038 Iy - 14 %8 19,18 2,46 3-910
TSXKENbIi 10 7,50 1,50 6-091 11/ -12 84 23,47 2,95 3-912
TSOKENbIN 12 9,00 1,50 6-010 1316 -12 /g 26,59 2,95 3-914
TRKENbif 14 10,00 2,00 6-003 1546 -12 1 29,74 2,95 3-916
TRKENblif 16 12,00 2,00 6-065 1546 -12 14 37,47 3,00 3-920
TSKEbIiA 20 16,30 2,40 9-168 1775 -12 11/ 43,69 3,00 3-924
TSKENbIN 25 20,30 2,40 6-275 21 -12 2 59,36 3,00 3-932
TXKENbIN 30 25,30 2,40 9-259 Tab. 4.9 Pa3mepbl yriaoTHATENIbHOMO KOJbLa KPYr/iIoro CeYeHUsi B COOTBETCT-
TRKENbIi 38 33,30 2,40 6-472 sun © SAE J 514, SAE J 475

Tab. 4.8 Pa3mepsbl yraoTHUTEIbHOro Kosbya cornacHo DIN 3865

KomnayHa: NBR (6yTtagneHakpunoHUTpUbHbIN Kay4yk), CTONKWIA K
BblgasnueaHno, N0552-90.
Mpumep ocopmneHusa 3akKasa: ynnoTHUTENBHOE KOMbLO KPYriio-
ro ceyerus DIN 38665 ona otsepctua tuna W cornacHo DIN 3861,
JIErKOro TUMNa, HAPY>KHbIN anaMeTp Tpyobbl 22 MM: KOSIbLO KPYrIoro
ceyeHuns, 9-205, N0552-90.

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 53 Prédifa Technology Division
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4.2.4 Pe3b6oBble coeauHeHust no MS 33649, npsimoe 4.2.5 YNnoTHUTEJIbHbIE KOJbLA KPYIrfioro ce4veHust gns
pe3b6oBoe oTBepcTue no MIL-S-8879 MS 33656, 06)kxuMHble (DUTUHIU

T __|__

L
>

A . 1200 — B T o
\ Puc. 4.7
BpuTaHckuin HapyxHbin  Pa3mep ynnoTHu- Parker
cTaHpapT pesb-  Avamertp TEeNbHOro KofbLla  3akas-
6bl, pasvep T Tpy6bl KPYFI0ro ceYveHuns HOM
d, d, HOMep
45° [atoiim] [atoiim] [MM] [MM]
5 _ 1 R
Puc. 4.6 /16 24 /s 6,07 1,63 3-902
3/g - 24 3/16 7,65 1,63 3-903
BuHtoBaa  UNJF- Hapyx- Pasmep Parker /16 - 20 /4 8,92 1,83 3-904
pe3bba 3B  HbIK gn- YNAOTHUTENb- 3aKas-
Mil-S8879 ameTp HOro KofbLia  HoM V2 - 20 %16 10,52 1,83 3-905
pasmep T TPy6hI KpYrnoro Homep %1 - 18 /g 11,89 1,98 3-906
cedenns 3, - 16 A 16,36 2,21 3-908
) ) d d: s - 14 5/g 19,18 2,46 3-910
031[2|50MM]24 [g}:g] 2 t[smc:’;] 1[:;: ] 3-902 ) e o F s SR
0,3750 - 24 0488 3 765 163 3-903 e - 12 e 2659 2% 3914
0,4375 - 20 0250 4 892 183 3-904 e = ! SRR R
0,5000 - 20 ) 0320 5 1052 163 3-905 1% - 12 s r.4r 800 3-920
0,5625 - 18 0375 6 1189 1.9 3_906 e = U S N
’ i ’ ’ ’ . 21, - 12 2 59,36 3,00 3-932
0,6250 - 18 0,438 7 18,46 2,08 3-907
Ta6. 4.11 Pa3mepbl yrnnoTHUTENbHOMO KOJbLia KPYryloro CE4eHus CoryiacHo
0,7500 - 16 e 0,500 8 1636 221  3-908 133656

0,8125 - 16 ° 0,562 9 17,93 2,46 3-909
0,8750 - 14 ° 0,625 10 19,18 2,46 3-910
1,0000 - 12 ° 0,688 11 21,92 2,95 3-911
1,0625 - 12 0,750 12 23,47 2,95 3-912
1,1875 - 12 0,875 14 26,59 2,95 3-914
1,3125 - 12 ) 1,000 16 29,74 2,95 3-916
1,5000 - 12 ) 1,125 18 34,42 2,95 3-918

1,6250 - 12 1,250 20 37,47 3,00 3-920
1,8750 - 12 1,500 24 43,69 3,00 3-924
2,2500 - 12 1,750 28 53,09 3,00 3-928
Tab. 4.10 Pasmepbl yrnaoTHUTEIbHOIO KOJbLa KPYrfloro CeYeHusi CoryiacHo
MS 33649

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 54 Prédifa Technology Division
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4.3 AHTN3KCTpPY3UOHHbIe Konbua Parbak®

4.3.1 BBepgeHue

AHTNIKCTPY3MOHHbIE KOMbLA MPUMEHSAIOTCH B COYETAHUN C YMOT-
HUTENBbHBIMU KOMbL@MMN KPYITIOro CEeYEHNst 1 camm no cebe He SB-
NATCA ynnoTHeHusiMW. [MonepeyHoe cedveHne Kombla Kpyrnoro
CeYeHNst Npu yCcTaHOBKe AedopMupyeTcs Mo AMameTpy C Lefbo
obecrnedyeHnss ynpyroctn ynnoTHeHus (puc. 4.8, cnesa BBeEpPXY).
Ecnu cpepa okasbiBaeT gaBneHue, KOmbLO KPYrioro CeveHus ge-
dopMupyeTCcs NO HanpaeneHUIO K 3a30py MeXAy AByMS geTans-
MU, ynydliasi, TakuMm o6pas3om, YMoTHSIOWee BO3AENCTBUE (puc.
4.8, cnpasa BBepxy). Mpyn [OCTMKEHUN NpPenenbHbIX 3HAYEHWUI
(cnuwKoMm BbICOKOE AaBneHune, CIULWKOM LUMPOKUIA 3a30p) YMoT-
HUTENBbHOE KOJbLO CXKMMAaEeTCsl B 3a3ope (puc. 4.8, cnesa BHU3Y).
Ecnn gaBneHne npopomkaeT nosbiwarbes (puc. 4.8, cnpasa BHU-
3y), YNIOTHUTENBHOE KOJbLO 6yaeT AedopMpoBaHO Nog AENCTBY-
eM COaBnMBaHUS OO TakoW CTEneHu, YTO NMoTepsiET CNOCOOHOCTb K
BOCCTaHOBNEHNIO (POPMbI NMPU CHXKEHUN AABNEHNS.

\ \

BE ]

XX

Puc. 4.8

MoBTopSsiloLLeecs BO3OENCTBME BbICOKOIO OABMEHUS B KOHEYHOM
cyeTe BbI30OBET MOMHOE paspyLUeHne YNNOTHUTENBHOMO KonbLa (CM.
paspen 10.2 «BbigaBnueaHne»). 3TO nNpuBedeT K Bbixody YMnoT-
HeHust U3 cTpos. [na npepoTBpaLLeHns Takoro NoBpeXAeHUst nc-
NONb3YKTCA aHTUIKCTPY3NOHHbIE KosbLa. OHM YMeHbLUAT 3a30p
CO CTOPOHbI KOJMbLi@ KPYrIoro CeYEHNs He HaxodsiLLencs nog aas-
NeHneMm.

AHTN3KCTPY3MOHHbIE KOJbLa Kpyrnoro ceveHusi Parbak® npoussopn-
cTtBa Parker nMetoT COOTBETCTBYOLLMIA NPONSIb, HE UMEIOT LLBOB 1
N3roTaBMBalOTCS B NPeQenax CTPornx fomnyckos.
YNnoTHUTENbHbIE KOJbLa, NCMOMb3yeMble B COYETAHUN C aHTUIKC-
TPY3MOHHbIMK KonbLamu Parbak®, cnoco6Hbl BbliaepXnBaTb ropa-
300 6ornbluee faBfeHve, YeM YMNOTHUTENbHbIE KOfbLa camu Mo
cebe (CM. puc.).

| o I

—_— -~
[HasneHne [asneHne

Puc. 4.9 Pa6ota yrnnoTHUTE/IbHOro KOMbLa KPYriioro cevyeHusi B KOMGuHaumm
C aHTUSKCTPY3NOHHbIMY KosbLiamu Parbak®

—Parker (LT .

MpenmyLecTBa aHTUIKCTPY3UOHHbLIX Koney, Parbak®
AHTUIKCTPY3MOHHbIe Konbla Parbak® wusrotaBnuBatotcs 13 ©3
JKECTKMX 3nacTOMeEpHbIX KomnayHpoB. [lpumeHeHue npodwunu-
pPOBaHMS B COYETAHNM CO CMJIOLLHOWN 1 GECLUOBHON KOHCTPYKLUMEN
o6ecneyrBaeT YMNOTHUTENBHOE KOMbLO GOSbLUOM CTOWKOCTbIO K
BblaBNNBAHUIO B 3KCTPY3MOHHbI 3a30p. B pesynbraTe ynydwaer-
cs 3(PEKTUBHOCTb U CPOK CNy>XObl YMIOTHEHNS, a TakXXe pacLumn-
psieTcs 06nacTb NOTEHLMANBHOIO NPYMEHEHWS.

e XapakTepHasi )XeCTKOCTb 1 MogaepXMBatoLLmnin npodusb aHTu-
3KCTPY3MOHHbIX Konel, Parbak® 3actaBnsatoT ynnoTHUTeNbHoOe
KOnbLO NogaepXXmnBaTb NoYTH KPyrnyto hopMy Aaxke Npu BbICO-
KOM fAaBneHunn (puc. 4.9). 3To yny4llaeT ynnoTHsoLee BO3aen-
CTBUE U CPOK CNy>XObl YNIOTHEHUS, OCOBEHHO MOf BbICOK/M
OaBneHneMm.

¢ [laBneHne 1 3a30p B3avMOCBS3aHbl APYr C OPYrOM MO OTHOLLE-
HUIO K BblgaenueaHuio. CnegoBaTenbHO, aHTUAKCTPY3VOHHbIE
konbua Parbak® moryT ncnonb3oBaTtbcsi Kak OJ1s1 KOHTPOJIS
60nee BbICOKOIro faBnieHns, Tak 1 C Lenbio obecrneyeHuns bonee
CBOOOAHbIX AOMYCKOB, T. € 6onee LUMPOKUX 3a30P0B, NPpW TOM
>XKe AaBneHun. OTo CHXKaeT CTOMMOCTb NPOWN3BOACTBA.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® anacTnyHbl, Tak kak oHK
NPON3BOAATCH U3 TAKUX XKE 3N1aCTOMEPOB, Kak 1 YMIOTHATENb-
Hble KOnbLia Kpyrnoro cevyeHns. HecMoTpsi Ha CBOIO CMIIOLLHYHO
KOHCTPYKLIMIO, aHTUAKCTPY3MNOHHbIE KOJbLa MOMyT pacTarmBaTb-
Csl 1, cnegoBaTenbHO, Nerko yCTaHaBNMBalTCS.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® umetoT cnnoLuHyto
KOHCTPYKLMIO. OTO 03HAYaET, YTO AaXKe Npu O4EeHb BbICOKOM
OaBNeHUn YNioTHUTENbHbIE KOMbLia KPYIIOro Ce4EHUs He no-
BPEXAAITCHA OCTPbIMU KpasiMy B MeCcTax pasfiefleHUst aHTUaKC-
TPY3MOHHbIX Koneu. B pesynstaTe konbua Parbak® nmetot 6onee
OJIMHHbBINA CPOK CNy>6bl MO CPABHEHWIO C aHTUIKCTPY3VNOHHBLIMI
KonbL@amMu gpyrux TUros.

¢ Konbua Parbak® akoHomunyecku 6onee BbirogHbl Mo CPaBHEHNIO
C @aHTUIKCTPY3MOHHBIMM KObLIAMW APYTX TUMOB.

® AHTU3KCTPY3MOHHbIE KosbLa Parbak® narotaenveatotcst npeu-
MYLLECTBEHHO 13 CTOWKMX K MCTUPaHUIO KOMNayHAOoB. OTO BaXk-
HO Ans CMasKu u, cnefoBaTenbHO, AN CpoKa Cny>k6bl ynoT-
HEHUs1, MOCKONbKY AaXXe ManeHbK/e NMOopbl Ha MOBEPXHOCTM 1
HEpPaBHOMEPHOCTU OTBETHbIX MOBEPXHOCTEN BbICTYNaT B PONU
«CMa304HbIX KapMaHoB». AHTUIKCTPY3MOHHbIE KonbLa Parbak®
(hakTU4eCKn NOAAEPKMBAIOT NPOLIECC CMa3Ku. KomnayHg
Parbak® nornoLuaeT He6onblLOE KOMMYECTBO CPeLbl, KOTOpoe
ocTaeTcs Mexay YMIOTHUTENbHbBIM Y1 aHTUIKCTPY3VMOHHBIM
KOMNbLOM 1 MOKPbIBAET AVHAMUNYECKME MOBEPXHOCTN CMa304HOM
NJIEHKO.

e [1ns cpaBHEeHWs, [pyrue TuMbl aHTU3KCTPY3NOHHBIX KOmeL|
(Hanpumep, 13 MNMTPI) 3aNONHAT MUKPOCKOMUYECKNE NMOopbI
B MeTasie n CO3[al0T MapKylo, CIOBHO OTMONMPOBAaHHY!O,
NOBEPXHOCTb, KOTOPas He AOMNYCKaeT BNUTbIBAHNS CMa3Ku 1
YCKOPSIET M3HOC YNNIOTHUTENBHOMO KonbLa. [py ncnons3osaHunm
koney, Parbak® Takoll pyck OTCyTCTBYET.

NHdopmaumsa o KOHCTpyKLuumn
1. 2)KeCTKOCTb SIBNSIETCS OQHM U3 KPUTEPUEB U3HOCA YNIIOT-
HUTENbHOMO KOoJbLia KPYrf1Ioro CeYeHnst Npy AMHaAMUYeCKOM
npumeHeHnn. Hamny4ywnm obpasom ans atux Lenen nogxonat

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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KoMnayHAbl ¢ TBepgocThio oT 70 o 80 eguHuL, No wkane
LLlopa A. Bonee TBepAable yNnoTHUTESNbHbIE KOSbLA 0bnaaaroT
MEHbLLEN CMOCOBHOCTBIO K KOMMEHCaLMN HEPaBHOMEPHO-
CTell NOBEPXHOCTU, YTO BEAET K BOSHUKHOBEHNIO BEPOSATHO-
CTW NPOTEYKU, B HACTHOCTM, MPU HU3KOM AaBfeHnn nunn 6e3
naeneHns. Kpome Toro, TpeHue npu 3anycke 6onee tBepabix
YMNOTHUTENbHbIX KOMew, Bbile 1, CNEAOBATENIbHO, TaK1e KOoJb-
Lia noaBep>XeHbl 6051ee Cepbe3HOMY U3HOCY. YMNOTHUTENbHbIE
KofibLia C TBEpPAOCTbIO0 MeHbLle 70-80 eguHuy, no wkane
LLIopa A BbI3bIBaIOT MEHbLLIE TPEHNSA MPY 3anycke, HO OHU
TaKxXe ABNAITCA MeHee CTONKUMN K UCTUPaHUIO.

2. bonee MArkne ynnoTHUTENbHbIE KOMbLA B Anana3oHe TBep-
poctun ot 70 go 80 egnHuy no wkane LLopa A obnagatot
NYHWUMW YNAOTHUTENbHBIMY CBOWCTBaMM, YEM OYeHb TBEPAbIE
YMNOTHUTENbHbIE KOMbLA, HO Nog 60MbLUNM AaBNeHNeM MOTyT
6bITb NOBPEXAeHbl BCNEACTBYE BblaasnmBaHus. [NprveHeHne
aHTMAKCTPY3UOHHbIX Kosew, Kpyrnoro ceveHust Parbak® nosso-
nsieT 6e30MacHO NCMNonb3oBaTh Aaxe 6onee MArkue ynnoTHU-
TeNbHble KOMbLA NPY BbICOKOM AaBMIEHNN.

3. Homepa gnsi 3akasa aHTUAKCTPY3UOHHOro Konbla Parbak®
COOTBETCTBYIOT HOMepaM yrnoTHUTENbHOro KonbLa Parker
Cepum 2-Xxx, C KOTOPbIM aHTU3KCTPY3NOHHOE KOMbLO CO-
6upaetca. na ctaHgapTHoro komnayHga NO300-90 konbua
Parbak®, cooTBeTCTBYIOLLErO YNNOTHATENBHOMY KonbLy 2-211,
HOMepoM 3akasa ssnsetcsa 8-211, NO300-90.

4. lvnpwnHa nasa b, unn b, nprvsepeHa B Tabnuue 4.12.

5. O6paboTKa NOBEPXHOCTUN A5t AUHAMWNYECKNX MPUMEHEHNI
DOSMKHa BblbupaTbesa 3 Tabnuubl 4.13. Kak npasuno, Cpok
CNY>K6bl YNNOTHUTENBbHBIX 1 aHTUAKCTPY3MOHHBIX KOJeL, yBe-
NIMYMBAETCS B COOTBETCTBMU C KQ4eCTBOM 06paboTKM NoBepX-
HocTu. LLiepoxoBaTocTb 06paboTKu NOBEPXHOCTU HUKOrAa
He fomxHa ObiTb MeHee R = 0,5 MKM, Tak Kak B MPOTUBHOM
crnyyae NoBepXHOCTb 6yAeT CNULLKOM rMagKomn ons npunvna-
HUS K HEe cMa304HON NNeHKWn. HegoctaTouyHoe KONMYecTBo

LLlepoxoBaToCcTb 06pabOTKN NOBEPX-
HOCTM, MPOLEHT 30Hbl KOHTaKTa t

MoBepxHOCTb [aaBneHue
R
a
A KOHTaKTHasi MOBEPXHOCTb He nynecupyrowee 1,6
A KOHTaKTHasi MOBEPXHOCTb nynbcupytoLlee 0,8

B ocHoBaHue 1 cTOpoOHbI Na3a  He nynbcupytowlee 3,2

B ocHoBaHve 1 CTOPOHbI Na3a  nynbcupytoLlee 1,6

Ta6. 4.13 O6paboTka MOBEPXHOCTU [151 YINIOTHUTENbHBIX KONEL KDYITIOro ceveHust

JonycTumble agnana3oHbl faBleHUs

Ha puc. 4.10 oTpakeHbl XapaKTepUCTUKX BblgaBnvMBaHnsa Ons
YMNOTHUTENbHbBIX KOMEeL, KPYroro Ce4eHns, M3roToBMEeHHbIX 13 ana-
CTOMEPOB PasNNYHON CTEMEHN TBEPAOCTM, B 3aBMCMMOCTU OT AaB-
JIEHVS 1 MaKCUManbHOro AnamMeTpanbHoro 3asopa. [pn BeposTHo-
CTV BOSHUKHOBEHUSI TaK HAa3blIBAEMOIO «[bIXaHWs1», KOTOPOE MOXET
NPOABNSATLCH B LMNMHAPAX Mo, O4eHb BbICOKMM AaBfIEHNEM, HEO6-
XOAVMO TaKkXXe MPUHMMAaTh 3TO B pacyeT.

Mpumep: komnayHA ynnoTHuTenbHoro konbua NO0674-70 (TBep-
noctb 70 eanHuy, no wkane Lopa A)

—Parker [T .

CratnyecKkoe ynioTHeHne

CMa304HOW MNEHKN MOXET NPUBECTU K ObICTPOMY U3HOCY
YMNOTHUTENBHOMO KOMbLia.

6. o BO3MOXHOCTV [O/MKHbI YCTaHABNUBATLCS ABa aHTUIKCTPY-
31OHHbIX KonbLa Parbak® B uensix CHXeHnst pucka Henpa-
BUJIbHOI NMocagKu.

7. Ecnv paBneHvne nopgaetcsi TONbKO C OQHOW CTOPOHbI U UCMOSb-
3yeTcs TONbKO OJHO aHTUIKCTPY3UOHHOE KOJbLO, YNIOTHMW-
TeNbHOE KOJbLO CO CTOPOHbI HaNpaBneHUst AaBfieHNs OIHKHO
YyCTaHaBNUBaTbCH Nnepen aHTUAKCTPY3NOHHbBIM KOSbLIOM.
Opyrumu cnosamu, NOpsSAOK JOMKEH ObITb CreayoLwmm:
JaBneHne — ynnoTHUTENbHOE KOMbLO — aHTUIKCTPY3MOHHOE
konbLo Parbak® (c npodunmpoBaHHO NOBEPXHOCTLIO MO
HanpaefEHWIO K YMNOTHUTENBHOMY KOMbLLy).

8. Pagnyc yrna R ocHoBaHust nasa [omKeH ObiTb Kak MOXHO
MEHbLUVM, MPYHUMAs BO BHYMaHNE YCNOBUSA PACTSXKEHNS 1
pPaboTOCNOCOBHOCTL AeTanen.

9. YNnoTHUTEeNbHOE KOMbLIO KPYrOro ceveHnsi LOMKHO BbIOn-
paTbCs AN COOTBETCTBUSA YCNOBUSM MPUMEHEHUS C YHETOM
BCeX (haKTopOB (Hanpumep, AaBneHns, TeMmnepartypbl, KOH-
TaKTHOW cpefbl, CKOPOCTU, pa3mMepa n T. 4.).

AHTNIKCTPY3U- W  wupuHa KaHaBKW  LUMPUHA KaHaBKU
OHHble KonbLa b, b,
OpHO aHTMaKCTPy3u- [1Ba aHTUIKCTPY-
OHHOE KOJbLIO 3MOHHBIX KoJbLa
[Mm] [Mm] [MmM]
8-006 - 8-050 1,35 35 - 37 46 - 438
8-102 -8-178 2,18 47 - 49 58 - 6,0
8-201-8-284 3,00 58 - 6,0 68 - 7,0
8-309-8-395 4,65 8,7 - 89 10,2 - 10,4
8-425-8-475 5,99 12,0 12,2 14,4 - 14,6

Tab. 4.12 VIameHeHus LUNPUHBI nasa, Heo6XoAMMbIE NPy NCMONb30BaHNN
aHTUIKCTPY3UOHHBIX KoneL Parbak®

[OuHamuyeckoe ynnoTHeHue

LLlepoxoBaToCcTb 06pabOTKN NOBEPX-
HOCTU, NMPOLEHT 30Hbl KOHTaKTa t

Rmax. Ra Rmax.
6,3 0,4 1,6
3,2 0,4 1,6

12,5 1,6 6,3
6,3 1,6 6,3

Pa6o4ee paBnerwne: 100 6ap.

[nameTpanbHbin 3a30p: Makc. 0,36 MM B COOTBETCTBUM C AOMYyCKa-
MU, YKa3aHHbIMW Ha YepTexe, 1 0,40 MM Npu «ObIXaHnn».

Paboyee paBneHve Ha nepecevYeHnn BEPTUKANIbHOW NHMW aua-
mMeTpanbHoro 3asopa 0,4 MM ¢ KpuBol TBeppocTy 70 eguHnL, no
wkane LLlopa coctasut okono 38 6ap. CnepoBartenbHo, 6€3 aHTK-
9KCTPY3MOHHOIO KombLa YMnoTHUTENbHOE KonbLo OyAeT 3anpec-
COBaHoO B 3a30p npu nobom gasneHun Boiwe 38 6ap, 4To npuBse-
O€eT K paspyLUeHUto YMNOTHUTENBbHOro KosbLa. MNpu ncnonb3osaHum
koney, Parbak® (c HomuHanbHo TBepaocTbio 90 eanHML, MO LKane
LLlopa A) B pononHeHne K ynnoTHUTENbHOMY KOfbly, Anarpamma
rnoKasblBaeT AonycTumoe gasneHne okono 140 6ap.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

B pononHeHne K 3Ha4eHNAM, NPYBEQEHHbIM Ha CXeMe Ans [OonyCcTn-
MOro AaBfieHnst U HaubonbLLEro BO3MOXHOIo Avamerpa, Tpebosa-
HUS1 K MPOEKTUPOBAaHNIO TaKXXe PEKOMEHAYIOT NPUMEHATb KO3 du-
LMEHT 6e30MacHOCTY C Uenblo yHeTa BANSHMSA NoObIX HEraTUBHBIX
(haKToOpOB Ha cXXaTue.

KomnayHppbi

Konbua Parker Parbaks® pocTynHbl Kak CTaHgapTHble M3pennst B
komnayHge NO300-90, anactomepe Ha ocHOBe GyTagmeHakpuso-
HUTpUnbHoro kaydyka (NBR) ¢ TBepgocTbto 90 equHuL No LwKane
LLlopa A. dusnyeckme cCBONCTBA STOr0 KOMMNayHaa AenatoT ero npu-
rogHbIM NS LUMPOKOro psifa NPUMeEHEHNI:

® LIMPOKNIA TEMMepaTyPHbI JuanasoH,

® COOTBETCTBYIOLLASA TBEPAOCTb,

® [ONIrTOBEYHOCTb,

® COBMECTUMOCTb C LLUIMPOKMM AMana3oHOM >XMOKOCTEN.

NO300-90 o6napaeT CTOMKOCTbIO MPaKTUYECKM KO BCEM ruapas-
JINYECKMM XKNOKOCTSAM, 32 UCKITIOYEHNEM OrHECTOMKMX, TaKMX Kak
Skydrol, Pydraul, Houghto-Safe®, HydroDrive®n T. . uanasoH pa-
604eli Temnepatypbl oT =55 °C go +105 °C.

Apyrvue komnayHpbl

[Onsi ocobbix yCnoBuii, KOTOPbIM HE COOTBETCTBYET CTaHOAPTHbIN
KOMMayHA, OCTYMHbI cneunanbHble KoMmnayHabl, Hanprymep E3804-
90 (atunennponuneH) unm V0709-90 (bTopyrnepon).

CraHpapTHble pa3Mepbl ornopHbIX kKonel Parbak® (cepum 8-xxx) ¢
ponyckamn pnst A, M, R, T n W (puc. 4.11) npuBegeHsl B Tabnuue
4.14.

600

400

300
BblgasnusaHne

200

100
80

60

HeT

40
BbigaBnusaHus

Pa6ouyee paBneHue [6ap]

30

20

TeBeppocTb
[no wkane LLopa A] 70 80 ' 90

10

o1 02 03 04 05 06 07 08 09 10

CyMMapHblii arameTpanbHbIi 3a30p [MM]

Puc. 4.10 [uarpamma gnsi BbI60pa CTaTUHECKUX KOMbLEBbIX YIOTHEHNI

—Parker (LT .

MpumevaHus:
1. Quarpamma ocHoBaHa Ha 100 000 uyuknax gaBfeHns ¢ YacTo-
TOI 60 LMKIIOB B MUHYTY.
2. [lonycTMbIA 3a30p AJ1S1 CUIIMKOHA U (PTOPCUNNKOHA COCTaB-
JISIET MONIOBMHY OT PEKOMEHAOBAHHOroO 3a3opa.
3. Dnarpamma gencreutenbHa gns temnepatypbl go 70 °C.
4. PaclumpeHnns uunnHapa nog AaBneHNeM He YYUTbIBNCH.

—A

Puc. 4.11 AHTUSKCTPY3NOHHOE KonbLo Parbak®

Pa3smepbl aHTU3KCTPY3UOHHOro Konbua Parbak® cepum 8-xxx

Ne Parker M W=0,08
[mm] [Mm]
8-004 2,44 1,35
8-005 3,23 1,35
8-006 3,56 1,35
8-007 4,34 1,35
8-008 5,13 1,35
8-009 5,94 1,35
8-010 6,73 1,35
8-011 8,31 1,35
8-012 9,91 1,35
8-013 11,56 1,35
8-014 13,16 1,35
8-015 14,73 1,35
8-016 16,33 1,35
8-017 17,91 1,35

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



4 KonbLa Kpyrnoro ce4eHusi U aHTU3KCTPY3MOHHble Konbua Parbak®

Ne Parker M W=0.08 Ne Parker M =008
[Mm] [Mm] [mm] [Mm]
8-018 19,51 1,35 8-117 21,11 2,18
8-019 21,08 1,35 8-118 22,68 2,18
8-020 22,68 1,35 8-119 24,28 2,18
8-021 24,26 1,35 8-120 25,86 2,18
8-022 25,86 1,35 8-121 27,46 2,18
8-023 27,43 1,35 8-122 29,03 2,18
8-024 29,03 1,35 8-123 30,63 2,18
8-025 30,61 1,35 8-124 32,21 2,18
8-026 32,21 1,35 8-125 33,81 2,18
8-027 33,78 1,35 8-126 35,38 2,18
8-028 35,38 1,35 8-127 36,98 2,18
8-029 38,56 1,35 8-128 38,56 2,18
8-030 41,73 1,35 8-129 40,16 2,18
8-031 44,91 1,35 8-130 41,73 2,18
8-032 48,08 1,35 8-131 43,33 2,18
8-033 51,26 1,35 8-132 44,91 2,18
8-034 54,43 1,35 8-133 46,51 2,18
8-035 57,61 1,35 8-134 48,08 2,18
8-036 60,78 1,35 8-135 49,68 2,18
8-037 63,96 1,35 8-136 51,26 2,18
8-038 67,13 1,35 8-137 52,86 2,18
8-039 70,31 1,35 8-138 54,43 2,18
8-040 73,48 1,35 8-139 56,03 2,18
8-041 76,66 1,35 8-140 57,61 2,18
8-042 83,01 1,35 8-141 59,21 2,18
8-043 89,36 1,35 8-142 60,78 2,18
8-044 95,71 1,35 8-143 62,38 2,18
8-045 102,06 1,35 8-144 63,96 2,18
8-046 108,41 1,35 8-145 65,56 2,18
8-047 114,76 1,35 8-146 67,13 2,18
8-048 121,11 1,35 8-147 68,73 2,18
8-049 127,46 1,35 8-148 70,31 2,18
8-050 133,81 1,35 8-149 71,91 2,18
8-102 1,96 2,18 8-150 73,48 2,18
8-103 2,77 2,18 8-151 76,66 2,18
8-104 3,56 2,18 8-152 83,01 2,18
8-105 4,34 2,18 8-153 89,36 2,18
8-106 5,13 2,18 8-154 95,71 2,18
8-107 5,94 2,18 8-155 102,06 2,18
8-108 6,73 2,18 8-156 108,41 2,18
8-109 8,31 2,18 8-157 114,76 2,18
8-110 9,91 2,18 8-158 121,11 2,18
8-111 11,48 2,18 8-159 127,46 2,18
8-112 13,08 2,18 8-160 133,81 2,18
8-113 14,66 2,18 8-161 140,16 2,18
8-114 16,26 2,18 8-162 146,51 2,18
8-115 17,83 2,18 8-163 152,86 2,18
8-116 19,43 2,18 8-164 159,21 2,18

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 58 Pradifa Technology Division



4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

Ne Parker M =008 Ne Parker M W=o1
[Mm] [Mm] [Mm] [Mm]
8-165 165,56 2,18 8-201 513 3
8-166 171,91 2,18 8-202 6,73 3
8-167 178,26 2,18 8-203 8,3 3
8-168 184,61 2,18 8-204 9,9 3
8-169 190,96 2,18 8-205 11,56 3
8-170 197,31 2,18 8-206 13,16 3
8-171 203,66 2,18 8-207 14,73 3
8-172 210,01 2,18 8-208 16,33 3
8-173 216,36 2,18 8-209 17,9 3
8-174 222,71 2,18 8-210 19,46 3
8-175 229,06 2,18 8-211 21,03 3
8-176 235,41 2,18 8-212 22,63 3
8-177 241,76 2,18 8-213 24,21 3
8-178 248,11 2,18 8-214 25,81 3
8-215 27,38 3
8-216 28,98 3
8-217 30,56 3
8-218 32,16 3
8-219 33,88 3
8-220 35,48 3
8-221 37,06 3
8-222 38,66 3
8-223 41,83 3
8-224 45,01 3
8-225 48,18 3
8-226 51,36 3
8-227 54,53 3
8-228 57,71 3
8-229 60,88 3
8-230 64,06 3
8-231 66,83 3
8-232 70 g
8-233 73,18 3
8-234 76,35 3
8-235 79,53 3
8-236 82,7 3
8-237 85,88 3
8-238 89,05 3
8-239 92,23 3
8-240 95,4 3
8-241 98,58 3
8-242 101,75 3
8-243 104,93 3
8-244 108,1 3
8-245 111,28 3
8-246 114,45 3
8-247 117,63 3
8-248 121,11 3

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 59 Prédifa Technology Division



4 KonbLa Kpyrnoro ce4eHusi U aHTU3KCTPY3MOHHble Konbua Parbak®

Ne Parker M W:=o1 Ne Parker M W:=013
[Mm] [Mm] [mm] [Mm]
8-249 124,28 3 8-309 11,43 4,65
8-250 127,46 3 8-310 13,03 4,65
8-251 130,63 3 8-311 14,6 4,65
8-252 133,81 3 8-312 16,2 4,65
8-253 136,98 3 8-313 17,78 4,65
8-254 140,16 3 8-314 19,38 4,65
8-255 143,33 3 8-315 20,96 4,65
8-256 146,51 3 8-316 22,56 4,65
8-257 149,68 3 8-317 24,13 4,65
8-258 152,86 3 8-318 25,73 4,65
8-259 159,21 3 8-319 27,31 4,65
8-260 165,56 3 8-320 28,91 4,65
8-261 171,91 3 8-321 30,42 4,65
8-262 178,26 3 8-322 32,08 4,65
8-263 184,61 3 8-323 33,43 4,65
8-264 190,96 3 8-324 35,26 4,65
8-265 197,31 3 8-325 38,43 4,65
8-266 203,66 3 8-326 41,61 4,65
8-267 210,01 3 8-327 44,78 4,65
8-268 216,36 3 8-328 47,96 4,65
8-269 222,71 3 8-329 51,13 4,65
8-270 229,06 3 8-330 54,31 4,65
8-271 235,41 3 8-331 57,61 4,65
8-272 241,76 3 8-332 60,78 4,65
8-273 248,11 3 8-333 63,96 4,65
8-274 254,46 3 8-334 67,13 4,65
8-275 267,16 3 8-335 70,31 4,65
8-276 279,86 3 8-336 73,48 4,65
8-277 292,56 3 8-337 76,66 4,65
8-278 305,26 3 8-338 79,83 4,65
8-279 330,66 3 8-339 83,13 4,65
8-280 356,05 3 8-340 86,31 4,65
8-281 381,46 3 8-341 89,48 4,65
8-282 406,12 3 8-342 92,66 4,65
8-283 431,52 3 8-343 95,83 4,65
8-284 456,92 3 8-344 99,01 4,65
8-345 102,31 4,65
8-346 105,49 4,65
8-347 108,66 4,65
8-348 111,84 4,65
8-349 115,01 4,65
8-350 118,19 4,65
8-351 121,36 4,65
8-352 124,54 4,65
8-353 127,71 4,65
8-354 130,89 4,65
8-355 134,09 4,65
8-356 137,24 4,65

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 60 Prédifa Technology Division



4 KonbLa KpYyrioro Ce4eHUsi U aHTU3KCTPY3UOHHbIe Konbua Parbak®

Ne Parker M W=013 Ne Parker M W:=015
[Mm] [Mm] [Mm] [Mm]
8-357 140,41 4,65 8-425 115,6 5,99
8-358 143,59 4,65 8-426 118,77 5,99
8-359 146,76 4,65 8-427 121,95 5,99
8-360 149,94 4,65 8-428 125,2 5,99
8-361 153,11 4,65 8-429 128,3 5,99
8-362 159,46 4,65 8-430 131,47 5,99
8-363 165,81 4,65 8-431 134,65 5,99
8-364 172,16 4,65 8-432 137,82 5,99
8-365 178,51 4,65 8-433 141 5,99
8-366 184,86 4,65 8-434 144,17 5,99
8-367 191,21 4,65 8-435 147,35 5,99
8-368 197,56 4,65 8-436 150,52 5,99
8-369 203,91 4,65 8-437 153,7 5,99
8-370 210,26 4,65 8-438 159,36 5,99
8-371 216,61 4,65 8-439 165,71 5,99
8-372 222,96 4,65 8-440 172,06 5,99
8-373 229,31 4,65 8-441 178,41 5,99
8-374 235,66 4,65 8-442 184,76 5,99
8-375 242,01 4,65 8-443 191,11 5,99
8-376 248,36 4,65 8-444 197,46 5,99
8-377 254,71 4,65 8-445 203,81 5,99
8-378 267,41 4,65 8-446 216,51 5,99
8-379 280,11 4,65 8-447 229,21 5,99
8-380 292,81 4,65 8-448 241,91 5,99
8-381 305,51 4,65 8-449 254,61 5,99
8-382 330,91 4,65 8-450 267,31 5,99
8-383 356,31 4,65 8-451 280,01 5,99
8-384 381,71 4,65 8-452 292,71 5,99
8-385 406,6 4,65 8-453 305,41 5,99
8-386 432 4,65 8-454 318,11 5,99
8-387 4574 4,65 8-455 330,81 5,99
8-388 482,75 4,65 8-456 343,51 5,99
8-389 508,15 4,65 8-457 356,21 5,99
8-390 533,55 4,65 8-458 368,91 5,99
8-391 558,95 4,65 8-459 381,61 5,99
8-392 584,02 4,65 8-460 394,31 5,99
8-393 609,42 4,65 8-461 406,5 5,99
8-394 634,82 4,65 8-462 419,2 5,99
8-395 660,22 4,65 8-463 431,9 5,99
8-464 444.,6 5,99
8-465 457,3 5,99
8-466 470 5,99
8-467 482,7 5,99
8-468 495,4 5,99
8-469 508,1 5,99
8-470 533,5 5,99
8-471 558,9 5,99
8-472 584,3 5,99
8-473 609,7 5,99
8-474 635,1 5,99
8-475 660,5 5,99
Tab. 4.14

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 61 Prédifa Technology Division
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Opyrvue pasmepbl

Ne Parker R
[MM]
004-050 2,21
102-178 3,28
201-284 4,42
309-395 6,65
425-475 8,74
Tab6. 4.15

[onycku no pasmepam
Ne Parker
004-009
009-012
012-019
020-029
030-041
042-050
102-107
108-110
111-117
118-128
129-151
152-164
165-178
201-204
204-211
212-227
228-235
236-259
260-277
278-284
309-315
316-325
326-338
339-362
363-380
381-395
425-438
439-452
453-475
Ta6. 4.16

—Parker [T

M =
0,15
0,18
0,23
1,00
0,86
0,78
0,15
0,18
0,25
1,10
0,95
0,78
0,74
0,18
0,25
1,10
0,90
0,78
0,74
0,67
0,25
1,10
0,95
0,78
0,74
0,67
0,78
0,74
0,67

MM
MM
MM
%
%
%
MM
MM
MM
%
%
%
%
MM
MM
%
%
%
%
%
MM
%
%
%
%
%
%
%
%

[onyckun no pasmepam

Ne Parker A = MM
004-284 0,08
309-325 0,10
425-475 0,13
Tab. 4.17

NHdopmaunsa gna 3akasa

1. Mpwn ochopmneHnn 3akasa ykasbisanTe pasmep 1 TN Komna-
yHAa, Hanpumep 8-130, NO300-90.

2. Homepa pasmepoB aHTU3KCTPY3UOHHbIX konew, Parbak®
COOTBETCTBYIOT HOMEPaM YMIOTHATENbHbIX KOMeL, Kpyrnoro
ceyeHns cepun 2-xxx (Hanpumep, 8-211, N0300-90 yctaHaB-
JIMBaeTCs C YyMIoTHUTENbHbIM KonbLoM 2-211, N0674-70).

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



5.1 dnacTtomepHblie nuTblie n3genus

SABnsscb NPOM3BOANTENEM TOYHbIX YMNIOTHEHMIA, KOMMaHus Parker
MNCMNONb3YET HaKOMMIEHHbIN OMbIT pa3paboTky n 06paboTKM Komna-
YHOOB 13 3n1acToMepa C BbICOKOW CTEMNeHbI0 TOYHOCTH.

OT0 fgenaeT BO3MOXXHbLIM MPON3BOACTBO 3aKa3HbIX NUTbIX U34enni
B COOTBETCTBMM CO chneundukaumamm knneHta. Komnaxmsa Parker
NocTaBnseT NUTble AETANN N3 31acToMepa A5 LUMPOKOro Avanaso-
Ha oTpacnein NPOMBbILIEHHOCTN, TaKNX Kak aBTOMOBUIECTPOEHNE,
3NEKTPOHMKA, CPEOCTBa N3MEPEHUSI U KOHTpons, 6Guonorus/mean-
LiMHa, KOCMOHaBTNKa, 06paboTka MULLEBbLIX MPOAYKTOB, rmapas-
JIVKa 1 NMHeBMaTWKa, a Takxe AN 6bITOBbIX NpuMeHeHun. Parker
npPeaocTaBnseT NOAAEPXKKY CBOUM KJIMEHTaM €lle Ha CTaguu npo-
EKTMPOBaHMS C LeNbio MUHUMN3aUmMKn 3aTpaTt Npu NpoBeaeHnn pa-
60T OT NIaHNPOBaHNS A0 3anycka B NPOM3BOACTBO NIUTbIX AETANEN.
MpaBunbHOE NHXXEHEPHOE MPOEKTUPOBAHMNE NNTLIX AETaNEN MOXET
CHU3UTb CTOMMOCTb 1 NMO3BOMUTL Ha PaHHEN CTaaum OnpeaennTb 1
pewnTb Ntobble NPobnembl, BO3HMKalOLLME Npu NPON3BOACTBE.

Bonblon BbIGOp KOMNayHAOB

Mocne BbINOMHEHNA NPOEKTa KOHCTPYKLMU BbIGOP COOTBETCTBYHO-
Lero KomnayHga siBAsSieTCA peLlaromMm ons ganbHenwen paboTsl
KOMMOHeHTa. [ns Bbibopa NpaBuibHOro KoMnayHga, B 0CO6eHHO-
CTW AN 9NacTOMEPHbIX AeTanei, BaXKHO 3HaTb TOYHbIE YCIIOBUS MC-
Nonb30BaHKs, Tak Kak Or3mKo-X1MMUYeckre CBOMCTBa KOMMNayHaoB
anacToMepa MoryT cuibHO MeHATbes. Komnanua Parker npegnara-
eT 60nbLUON BbIGOP KOMMNayHAO0B, KOTOPblE 3apeKoMeHa0BaNn cebs
B LUMPOKOM Anana3oHe NpuMeHeHunid. OTo JaeT rapaHTuio, YTo Knn-
€HTbl NonyyYaT KoMMayHz, ONTUMasTbHO NOAXOAALMA ANA KOHKPET-
HbIX YCMOBUWI MPUMEHEHUS.

O6paboTka co CTporMmu gonyckamm

dopMbl A1 OTNNBKX U3rOTaBNMBAKOTCA B 3aBOACKMX YCIIOBUAX C
Lenoto obecrneYveHns BbINOMHEHNS CTPOXAlLLMX AOMYCKOB C WC-
Nonb30BaHMeM 3HaHWN, MPUOBPETEHHbIX B TeYeHUe MHOrMx net
nepepaboTKN 3nacToMepHbIX KomnayHpaos. CneposatenbHoO, AN
obecneyeHns Hauny4Luen MOKOCTU 1 3P EeKTUBHOCTY Npu BbiGope
npotecca NPou3BOACTBA MOIYT YUYUTLIBATLCHA TEXHUYECKNE N 3KO-
HOMUYecKue haKTopsl.

KauectBO

KoHTponb KayecTBa HadmHaeTcs npu pas3paboTke M3penvs v 3a-

KaH4MBaeTCs Npu NPOBEPKE YNakoBKu 1 ero otnpaske. CemMb Kto-

YeBbIX CTaHLMIA KOHTPONS obecne4vnBatoT 6e3ynpevyHoe Ka4ecTBo:

. [premMoyHbIi KOHTPOMb CbIpbS.

. BbIBOPOYHBI KOHTPOSIb U UCMbITAHUS (CUCTEMa HOMEPOB MapTUK).

. MOHUTOPUHI NPON3BOACTBEHHOrO 060PYLOBaHNS.

. MoHWTOpWHI Npouecca Npor3BOACTBa HA OCHOBE XapakTepu-
CTVK, OTHOCSILLIMXCS K MPOLIECCY.

. NonHbIN BU3yanbHbIA KOHTPONb.

. OKoHuaTenbHas ctaTucTm4eckas NpoBepKa.

7. NpoBepKa ynakoBku 1 OTNpaska.

A WO =

[© 23N

Ka4vecTtBo Parker pocTuraetcs TONbKO Npu YCNELWHOM NPOXOoXKAe-
HUW U3JenmMemM BCex CTaHUMN KOHTpons 6e3 BbisBNeHNs OedeKToB.

—Parker (LT
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5.2 MoOHTaXHble CMa3Ku U CMa304Hble
mMaTepwualbl

CMas0o4HbIN MaTepuan unm cMaska Ucrnosb3yeTcst Co BCeMM TUnamm
KOMbLEBbIX YNNOTHEHWI NSt 06NErYeHnsl yCTaHOBKM, YMEHbLLIEHNS
JaBNeHnst 1 MPOAJSIEHNS CPOKa CITY>KObl.

lMpyMeHeHne CMa3o4YHbIX MaTepuanoB S YCTaHOBKWU YMoT-
HUTENbHBIX KOJEL, KPYrnoro ceyeHus, 6€3 COMHeHusl, obnagaet
6onbwMn npenmMyLiecTamn. CmasoyHble mMatepuanbl He TOnb-
KO YMEHbLLAKT ycunme, Heobxoammoe Anst COOPKU, HO 1 CHUXKAIOT
PVCK MOBPEXAEHNS U3AENVs BCNEACTBME NnepekpyYnBaHns. Henpa-
BWIbHO YCTaHOB/EHHbIE YMIOTHUTENbHbIE KOSibLi@ MOryT Bbi3BaTb
HEeNCcnpaBHOCTb MaluHbI (CM. rnaBy «MHCTPYKLUN MO NPOeKTUpPO-
BaHWIO N YCTAHOBKE»).

Vlcnonb3oBaHne cMa3o4yHOro marepmana ocCo6eHHO BaXXKHO Ons an-
HaMNYECKNX MHEBMATUYECKNX NPUMEHEHNIA.

CMaszo4HbIli maTepuan OOMKEH OTBeYaTb Cregyrowmm TpeboBaHn-
AM:

1. Cmaso4HbIn maTepuan (1 ero nobasku) He LOKEH Bbi3bIBaTb
HabyxaHve uny ycagku anactomepa.

2. CBoiicTBa CMa304HOro Marepuana AoMmKHbl OCTaBaTbCs Mo-
CTOSIHHbIMM BO BCEM pabodemM gmana3oHe TemnepaTypbl. 370
03Ha4aeT, HYTO CMa304HbIN MaTepuan He JOMKeH ObITb Kak Te-
Ky4/M Npu BbICOKMX TeMnepaTypax, Tak U CMLLKOM TBepAbIM
npy HU3KNX Temneparypax.

3. CMas04HbI MaTepuan AoMmkKeH 6biTb CTabunbHbIM 6€3 CBO-
60[HbIX COCTaBSALLMX, KOTOPble MOIYT CKanameaTbCcs Ha
OBVXYLLENCS NMOBEPXHOCTH.

4. CMa304HbI MaTepran JomKeH obnafatb KNenkuMmm CBom-
cTBaMu, 4TOObI He [onycTtuTb yaoaneHune CMa304HOW MNJIEHKN
YANOTHUTENBHBLIM KOJIbLIOM.

5. COBMeCTMMOCTb C KOHTaKTHOW CpefoW.

6. CMa3oyHbI MaTepuan He JOMKeH 3acopsATb OUNETPbI CUCTEMBI.

Komnanusa Parker npegnaraet Asa CMa3o4HbIX MaTtepuana, OxXxsaTbl-
BaKOLMX LUMPOKNIA Anana3oH npumeHeHuii: Parker O-Lube n Parker
Super-O-Lube.

Parker O-Lube

Parker O-Lube siBnsieTcsi cCMa304HbIM MaTepuanomMm Ha OCHOBE MU-
HepasnbHOro Macna, cogepXxalyM 6apreBy0 MbIfbHYIO CMas3Ky.
OH obnerdyaet cO60pPKY M YBENMUYMBAET CPOK CNY>XXObl KayyYyKOBbIX
YNIOTHEHWNA.

Haunny4wne pesynbsratbl [OCTUrAIOTCS MPU HAHECEHUM CMa3KM Kak
Ha ynnoTHeHne, TaK 1 Ha pabo4yto MOBEPXHOCTb.

Parker-O-Lube nmeeT xopoLuyto BOGOCTONKOCTb, XOPOLLIO NpUMnaeT
K NMOBEPXHOCTAM U 06eCcrneyBaeT XOPOoLUNe CMa304Hble CBONCTBA.

OTOT MaTepuan 0CoO6eHHO XOPOLLO NoaxoauT afst paboTbl B YCNO-
BMSIX HW3KOro AaBfieHNsi C MeAneHHbIM BO3BPAaTHO-MOCTynaTenb-
HbIM, KonebaTenbHbIM UK BpallaTenbHbIM OBUKEHNEM.

3akasHown Homep Parker Tio6rka 110 r.: 30001000001
3akasHown Homep Parker Begpa 16 kr.: 30001000002

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Parker-O-Lube He pekomeHgyeTcsi Mcnonb3oBaTb AN CUCTEM C
MUKpOUNETPaMn Unm st YyrnnoTHEHW, KOTOPble HECOBMECTUMBbI
C MUHepasibHbIMW Macnamu (Hanpumep, 6yTus, STUNEHMNPOMWEH).
CwmasoyHbli matepuan Parker O-Lube goctyneH B Tto6ukax BeCOM
110 r v B Begpax Becom 16 Kr.

Puc. 5.1 Parker O-Lube

TexHU4eCKMe xapaKTepUCTUKN

e CocrtaB: okono 80 % muHepanbHoe macno, okono 20 % cTeapu-
HoBOKMCHbIN 6apuii, makc. 0,2 % Boga.

¢ Toyka 3aTBeppeBaHus: —4 °C.

e Temnepatypa BchbIwKy: +224 °C.

* PekomeHayeMblIli TemnepaTypHbiin guanadoH: ot -30 °C go +120 °C.

Parker Super-O-Lube

Parker Super-O-Lube siBnsieTcss cMa3o4HbIM MaTepuanomM Ha OCHO-
BE CUJIMKOHA U [JOMOMHSET aCCOPTUMEHT, COBMECTUMBIA CO BCEMU
anactoMepamu (cnegyeT cobniogatb OCTOPOXHOCTb Npu paboTe ¢
CUJIMKOHOBbBIMU KOMMayHAAMKW; HAHOCUTE MUHUMAaJTbHOE KONIMYEeCT-
BO cmasky Super-O-Lube). [laHHbIi cCMa304HbI MaTepuan oTinya-
€TCS KNeNKUMN CBOCTBaMM, XOPOLLO NPUANMAET Kak K MeTannye-
CKUM, TaK 1 K Kay4ykoBbIM fieTansiM. OH ob6nagaeTt HeOObIKHOBEHHO
LUMPOKMM [Mana3oHOM TemnepaTtypbl NpuMeHeHusi. HeHachbiweH-
Hble KomnayHfabl, Hanpumep NBR, 0COGeHHO 4YyBCTBUTENbHbI K
O30HHOMY PacTPECKNBaHNIO, €CNM OHUN He 3aLLMLLIEHbl TOHKOW NIeH-
Kol cMaskun. Super-O-Lube AeMOHCTPUPYET Hanny4dLLne pesynsTa-
Tbl NPV HaHECEHNN TOHKOWN MAEHKON 1, ABNASCb MHEPTHbIM BeLLe-
CTBOM, NMOOXOOUT Ans MHOXecTBa cpeq. Martepuan Super-O-Lube
OfMHaKOBO XOPOLLIO MOXOANT Kak AJ1A MPUMEHEHUS B YCITOBUSAX Bbl-
COKOro AaBneHus, Tak 1 Afs Bakyyma.

OH HETOKCUYEH N He 3aCOPSIET CUMCTEMbI C MUKpOdUnbTpaMn (ao
30 mkMm). CmasouHbln matepuan Parker Super-O-Lube gocTyneH B
To6rKax BecoM 55 r 1 B Begpax Becom 3,6 Kr unmn 18 kr.

[ —

Puc. 5.2 Parker Super-O-Lube

3akasHoi Homep Parker Tio6rka 55 r: 31001100001
3akasHoi Homep Parker 6aHku 3,6 kr.: 31001100002
3akasHoi Homep Parker Begpa 18 kr.: 31001100003

TexHU4YeCKMe xapaKTepUCTUKN

e CocTaB: CUIMKOHOBasi CMa3ka.

e To4yka 3aTBeppeBaHus: -33 °C.

e Temnepatypa Bcnbiwky: +321 °C.

* PekomeHayeMbli TemnepaTypHbIii guanasdoH: ot -55 °C go +200 °C.

—Parker [T

5.3 KomnnekTbl YMNOTHUTEJIbHbIX KoJeLl

YRo6HbI NepeHOCHON yTASP C YNIOTHUTENbHBIMU KOSbLiaMu Kpy-
rnoro ceyeHnsi Parker ngeansHo NooxoauT ons peMOHTOB, paboT no
CcOOpKe 1 MacTEPCKUX, a TakXe HakoHeL, n3baBnsieT oT Heobxoau-
MOCTU MOUCKA HY>KHOIO YMIOTHUTENBHOMO KOMbLia.

KomnaHnusa Parker npegnaraet pasfnnyHble Taknx BEPCUN KOMIMEK-
TOB: C YMJIOTHUTENbHbLIMY KOMbLAMN B BblOPaHHbIX AKONAMOBbLIX U
METPUYECKMX CTaHOAPTHbIX pa3mepax M COOTBETCTBYHOLUMMMN Ma-
Tepvanamy uam ¢ HarnosfHeHneM no 3akady. KoMnnekT KomnakTeH,
yAO6HO CKOMMOHOBaH 1 BCerga nop pykon — B HeM Bbl ObICTPO
HangeTe Hy>XHble MaTepuanbi.

5.3.1 KomnnekT ynnoTHUTenbHbiX Konew, Ne 2

KomMnnekT ynnoTHuTenbHbIX Konew, Ne 2 coctonT 13 492 ynnoTHu-
TeNbHbIX KOMew, KPYrnoro ceveHns B 37 pasnnyHbIX AIONMOBbIX pas-
Mepax. Bce ynnoTHuTenbHble KonbLa BbIMOMHEHbI 13 MPOBEPEHHbIX
KomnayHaoB Parker. KoMnnekT fOCTyneH B Tpex Bepcusx Komna-
yHOa:

baszoBblIii anacTomep: NBR

KomnayHg Parker: N0552-90

2KecTkocTb: 90 eguHuy, no wkane LLopa A
Kop 3akasa Parker: 360402N0552

baszoBbIi anacTomep: NBR

KomnayHg Parker: NO0674-70

2KecTkocTb: 70 egnHny no wkane LLopa A
Kop 3akasa Parker: 360402N0674

ba3zoBblIii anacTomep: FKM (Viton)

KomnayHg Parker: VO0747-75

2KecTkocTb: 75 egnHny no wkane Lopa A
Kop, 3akasa Parker: 360402V0747

Puc. 5.3 KoMmnneKT ynnoTHUTENbHbIX KoseL Ne 2

Ha6op Konew Kpyrnoro cevyeHusa Ne 2 — CopgeprxaHue

Ne Ne Parker Paswvep Konn4yectso
d, d,
1 2-006 290 x 1,78 32
2 2-007 368 x 1,78 32
3 2-008 4,47 x 1,78 32
4 2-009 528 x 1,78 32

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Ha6op konew, Kpyrnoro cevyeHusi Ne 2 — CopepxxaHue Habop konew, Kpyrnoro cevyeHnsi Ne 2 — CopepxxaHue
Ne Ne Parker Pasmep Konuyectso Ne Ne Parker Paswvep Konuyectso
d, d> d, d>
5 2-010 6,07 x 1,78 32 23 2-218 31,34 x 3,53 9
6 2-011 765 x 1,78 32 24 2-219 32,92 x 3,53 9
7 2-012 925 x 1,78 32 25 2-220 34,52 x 3,53 9
8 2-110 9,19 x 2,62 13 26 2-221 36,09 x 3,53 9
9 2-111 10,77 x 2,62 13 27 2-222 37,69 x 3,53 9
10 2-112 12,37 x 2,62 13 28 2-325 37,47 x 5,33 6
11 2-113 13,94 x 2,62 13 29 2-326 40,64 x 5,33 6
12 2-114 15,54 x 2,62 13 30 2-327 43,82 x 5,33 6
13 2-115 17,12 x 2,62 13 31 2-328 46,99 x 5,33 6
14 2-116 18,72 x 2,62 13 32 2-329 50,17 x 5,33 6
15 2-210 18,64 x 3,53 9 33 2-330 53,34 x 5,33 6
16 2-211 20,22 x 3,58 9 34 2-331 56,52 x 5,33 6
17 2-212 21,82 x 3,53 9 35 2-332 59,69 x 5,33 6
18 2-213 23,39 x 3,58 9 36 2-333 62,87 x 5,33 6
19 2-214 2499 x 3,58 9 37 2-334 66,04 x 5,33 6
20 2-215 26,57 x 3,53 9 Ta6. 5.1 KoMrniekT ynaoTHUTENbHbIX Kosey Ne 2 — cogepxaHue
21 2-216 28,17 x 3,53 9
22 2-217 29,74 x 3,53 9
6a3unCHbIN KomnayHp, Xectkoctb  LiBet O6Lune pekoMeHaauuM no NpUMeHeHuo"
anactomep  Parker
[LWop A]
NBR N0674-70 70 YepHbIn ® CTaHOapTHbIA KOMMayHp,
® 06bIYHO NCMNOMb3YETCA AN TMAPABANYECKUX U MHEBMATUYECKUX CUCTEM,
COBMECTVM C MMApPaBANYeCKNM MacnoM, BOLHO-MNKONEBOW CMECHIO
(xknakne rmppodTopoyrnepofbl HFC) n BogomacnsHbIMy SMynbCUSAMA
(kupkne rupgpodTopankaHsl HFA)
® CTOWKOCTb K MMHEPaIIbHOMY Maciy 1 NpoAayKTam U3 MUHEepanbHOro Ma-
cna, XXUBOTHbIM 1 PacTUTENbHbIM X1pam
NBR N0552-90 90 YepHbIN
FKM V0747-75 75 YepHbI CTaHAapTHbIN KOMMNAayH[,

[Nsi BbICOKMX Temneparyp
ropsiyee macso

apomMaTtuyecKkrie pacTBopuTeni

06LLUNPHAs YCTONYMBOCTb K XUMUYECKOMY BO3ENCTBUIO

OrHECTONKINE XNOKOCTU C 3hpoM hOCHOPHON KMCNOTbI 1 XI0Prngpo-
Kap6oHaTHbIM OCHOBaHVEM

® conosiMmepsl

" Bonee nogpobHas nHpopMaLms NpuseaeHa B TabNnLe COBMECTUMOCTU Cpef

(M. MpunoxeHue). BasoBbiln anacTomep: NBR
Tab. 5.2 [logpobHas nHeopmayus 4151 KOMMayH[0B YIOTHUTEbHbIX KOeL KomnayHg Parker: N0674-70
Parker komnnexTa Ne 2 >KecTkocTb: 70 eauHuL, no wikane LLlopa A
Kop 3akasza Parker: 370404N0674

5.3.2 KomnnekT ynnoTHuTenbHbiX Konew, Ne 4

KoMnnekT ynnoTHUTENbHbIX KoseLl, Kpyrnoro cedeHnst Ne 4 coctont
13 382 ynnoTHMTENbHbIX Kosey, B 30 pasnunyHbIX ANMOBbLIX pasme-
pax, BbIMOMHEHHbIX N3 KOMMNayHOoB Parker npoBepeHHOro Kayect-
Ba.

Puc. 5.4 KoMmnneKT ynnoTHUTENbHbIX Kosew Ne 4

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 65 Prédifa Technology Division
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Ha6op Konew Kpyrnoro cedeHus Ne 4 — CogepxxaHue

Ne Ne Parker  Paamep Konuyectso
d, d>

6 2-006 290 x 1,78 20

7 2-007 3,68 x 1,78 20

8 2-008 4,47 x 1,78 20

9 2-009 528 x 1,78 20

10 2-010 6,07 x 1,78 20

11 2011 765 x 178 20 Puc. 5.5 Komnnekt ynnoTHuTenbHbIx Konewy Ne 6

12 2-012 9,25 x 1,78 20 Ha6op konew, Kpyrnoro cevyeHns Ne 6 — CopepxxaHue
110 2-110 9,19 x 2,62 13 Ne Ne Parker Pasmep Konnyectso
111 2-111 10,77 x 2,62 13 d d,
112 2-112 12,37 x 2,62 13 6 2-006 290 x 1,78 20
113 2-113 13,94 x 2,62 13 8 2-008 447 x 1,78 20
114 2-114 15,54 x 2,62 13 10 2-010 6,07 x 1,78 20
115 2-115 17,12 x 2,62 13 11 2-011 7,65 x 1,78 20
116 2-116 18,72 x 2,62 13 12 2-012 9,25 x 1,78 20
210 2-210 18,64 x 3,53 10 14 2-014 12,42 x 1,78 20
211 2-211 20,22 x 3,53 10 110 2-110 9,19 x 1,78 13
212 2-212 21,82 x 3,53 10 111 2-111 10,77 x 2,62 13
213 2-213 23,39 x 3,53 10 112 2-112 12,37 x 2,62 13
214 2-214 24,99 x 3,53 10 113 2-113 13,94 x 2,62 13
215 2-215 26,57 x 3,53 10 114 2-114 15,54 x 2,62 13
216 2-216 28,17 x 3,53 10 115 2-115 17,12 x 2,62 13
217 2-217 29,74 x 3,53 10 116 2-116 18,72 x 2,62 13
218 2-218 31,34 x 3,58 10 117 2-117 20,29 x 2,62 13
219 2-219 32,92 x 3,58 10 118 2-118 21,89 x 2,62 13
220 2-220 34,52 x 3,58 10 210 2-210 18,64 x 3,53 10
221 2-221 36,09 x 3,53 10 211 2-211 20,22 x 3,53 10
222 2-222 37,69 x 3,53 10 212 2-212 21,82 x 3,53 10
325 2-325 37,47 x 5,33 7 213 2-213 23,39 x 3,53 10
326 2-326 40,64 x 5,33 7 214 2-214 24,99 x 3,53 10
327 2-327 43,82 x 5,33 7 215 2-215 26,57 x 3,53 10
Ta6. 5.3 KoMmnnekT ynnoTHUTebHbIX Koney Ne 4 — cogepikaHue 216 2-216 28,17 x 3,53 10

217 2-217 29,74 x 3,53 10
218 2-218 31,34 x 3,53 10

5.3.3 KomnnekT ynnotHuTenbHbiX Konew, Ne 6 219 2219 3202 x 353 10
KoMMneKT yrnnoTHUTENbHbIX Konew, Kpyrnoro cedeHnst Ne 6 coctout 220 2-220 34,562 x 3,53 10
13 407 ynnoTHUTENbHbIX Kofew, B 32 pasnunyHbIX AMMOBbLIX pasme- 221 2-221 36,09 x 3,53 10
pax, BbIMOJIHEHHbIX U3 KOMMayHOoB Parker npoBepeHHOro KayecT- 299 2999 37,69 x 3,53 10
Ba. 223 2-223 40,87 x 3,53 10
BasoBbIii anacTomep: NBR 224 e 44,04 x 3,53 1
KomnayHp Parker: N0674-70 225 2-225 47,22 x 3,53 10
2KecTKoCTb: 70 egnHn, no wkane Lopa A 226 2-226 50,39 x 3,53 10

Kop 3akasa Parker: 370406N0674

Tab. 5.4 KomrineKT yrnaoTHUTesbHbIX Konewl Ne 6 — cogepxxaHue

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 66 Prédifa Technology Division



5.3.4 KomnnekT ynnoTtHuTenbHbIx Koney, Ne 7

KoMnnekT ynnoTHUTENbHbIX Kosel, Kpyrnoro cederHnst Ne 7 coctont
13 408 ynnoTHUTENbHbIX Konew, B 32 pasnnyHbIX METPUYECKNX pas-
Mepax. Bce ynnoTHuTenbHble KonbLa BbINOMHEHbI N3 NPOBEPEHHOIO
komnayHga Parker N0O674-70.

ba3zoBbIi anacTomep: NBR

KomnayHp Parker: N0674-70

2KecTkocTb: 70 egnHny, no wkane LWopa A
Kop 3akasa Parker: 370407N0674

Puc. 5.6 KommnekT yrnnoTHuUTesbHbIX Konew Ne 7

Ha6op konew kpyrnoro ce4eHusi Ne 7 — CogeprxkaHue

Ne Pasmep Konuuectso
d, d

6 3,00 x 2,00 20
8 5,00 x 2,00 20
10 6,00 x 2,00 18
11 8,00 x 2,00 18
12 10,00 x 2,00 18
14 13,00 x 2,00 18
110 10,00 x 2,50 14
111 12,00 x 2,50 14
112 14,00 x 2,50 14
113 15,00 x 2,50 14
114 16,00 x 2,50 14
115 18,00 x 2,50 14
116 20,00 x 2,50 14
117 21,00 x 2,50 14
118 22,00 x 2,50 14
210 18,00 x 3,50 10
211 20,00 x 3,50 10
212 22,00 x 3,50 10
213 23,00 x 3,50 10
214 25,00 x 3,50 10
215 27,00 x 3,50 10
216 28,00 x 3,50 10
217 30,00 x 3,50 10
218 31,00 x 3,50 10

—Parker (LT
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Ha6op KosneLw Kpyrnoro cedeHus Ne 7 — CogeprkaHue

Ne Pasmep Konuyectso
d, d>
219 32,00 x 3,50 10
220 34,00 x 3,50 10
221 36,00 x 3,50 10
222 38,00 x 3,50 10
223 41,00 x 3,50 10
224 44,00 x 3,50 10
225 46,00 x 3,50 10
226 50,00 x 3,50 10

Ta6. 5.5 KomnnekT yrnaoTHUTebHbIX Koney Ne 7 — cogepikaHune

Apyrvue KomnnekTbl

Lpyrue komnnekTbl ansa MS 33656 (konbLeBble YNNOTHEHNsST TPpy6-
HoW apmartypbl) ocTynHbl B kKomnayHae N0552-90 (komnnekT Ne 8)
N B COOTBETCTBMM C METPUYECKUM cTaHgapTom AnoHum JIS B 2401
B komnayHge N0674-70 (komnnekT Ne 5).

5.4 N3amepuTenbHbIN KOHYC U U3MepuUTesibHasi
JIeHTa QJ1s YrJIOTHUTESIbHbIX Konel,
KPYrforo ce4eHusi

3mMepuTenbHbI KOHYC MOXET MCMOoNb30BaTbCs Ansi O6bICTPOro 1
TOYHOrO OnpefeneHns pPasmepoB YNIOTHUTENbHBIX KOMey cepun
2-XXX gmameTpoM Ao 75 Mm. CnpaBoYyHbIA AMameTp NMonepeyHoro
CeYEHNs NIerko OnpefenseTcs no KanmbpoBOYHON NMPopesn B OC-
HOBaHUN KOHyca.

Puc. 5.7 OnpegeneHve pa3mepa nornepe4yHoro ce4eHusi

Kaxxpgplii pasmep MomnepeqyHoOro CeYeHnsi COOTBETCTBYET M3Mepu-
TENbHON NIMHUM Ha 3MEPUTENBHOM KOHYCe, Hanprmep nonepeyHoe

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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ceyeHne 2,62 MM COOTBETCTBYET cepun 2-1xx. Cepus 2-1xx ynTa-
€TCH Ha KOHyce NMPSIMO Hap, KanmbpoBOYHOW NMPOPE3bI0 ANA ceve-
HUs 2,62 MM. 3aTeM U3 NepeyHsi pasmMepoB MOXKHO BblGpaTb COOT-
BETCTBYIOLUMI BHYTPEHHWI AMaMeTp B MAIMMETPaXx.

Puc. 5.8 OnpegeneHve Homepa pasmepa 2-xxx npuv MOMOLUYY U3MEPUTENTbHO-
ro KoHyca

M3mepuTenbHasa neHTa nogxoauT A8 AMaMeTPOB YITOTHUTENbHbIX
Kkonel, 0o 200 MM 1 NCNONB3YETCA TakMM XKe 06pa3oM, Kak N KOHYC.
PasnnyHble WKanbl Ha NeHTe NPUMEHSAIOTCA ANst PasnnYHbIX Nnone-
PEYHbIX CEHEHNIA.

3akasHon Homep Parker namepuTenbHON NEHTbI/M3MEPUTENBHOIO
KoHyca gns opuHros: 55000100000

Puc. 5.9 OnpegeneHne pasmepa ynioTHUTENLHOIO KosbLa fpu MoMoLm
U3MEPUTENIbHOU IEHTbI

5.5 NMpucnoco6neHus ansa yCraHOBKU
YMJIOTHUTENbHbIX KoJsiey,

Komnanus Parker paspaboTana gaHHbIn MHCTPYMEHT Os ynpoLLle-
HUsi NpoLiecca yCTaHOBKM U CHATHS.

OTN MHCTPYMEHTbI MOMOraloT B YCTAHOBKE U CHATUM YMAOTHUTENb-
HOro KOsbla, a Takke NpenoTBpallaroT ero nospexpeHne. Kom-
NNeKT N3 ABYX OeTanei nocTaBnseTcs B MIacTUKOBOM dyTnspe.
VMimeeTcs TakKe NnacTnkoBasi BEPCUsSi KOMIIEKTa, KoTopasi MOXeT

—Parker [T

1crnonb3oBaTbCs OJ1 YyBCTBUTESNbHbIX MoBepxHocTel. (Mpumeva-
HVe: cTaHJapTHas Bepcus N3rotTaenmneBaeTcs U3 metanna.)
3akasHon Homep Parker yCcTaHOBOYHOIO MHCTPYMEHTA 13 MeTanna:
5500020000

3akasHol Homep Parker ycTaHOBOYHOIO MHCTPYMEHTA U3 NylacTuka:
55000200001

(G e

Puc. 5.10 lNpucrnocobneHvsi As1 yCTaHOBKU YIOTHUTE bHbIX KOeL

5.6 ParCoat® — akkypaTHbIN nogxopn K
yCTaHOBKe YNJIOTHUTEJIbHOro KosbLa

Vcnonb3oBaHne ynnoTHUTENbHBIX KOMeL, C HAHECEHHbBIM MOKPbITU-
em ParCoat®rno3BonsieT BbIMNOMHWTL aBTOMAaTUYECKYIO YCTaHOBKY
6e3 TpeHus c lMpunoxeHmem MuHUManbHoOro ycunusa. Konbua He
6yoyT cnMnaTbCsl BMECTE BO BPeMsi nMpoLecca nogayu v, B 3aB1Ucu-
MOCTU OT UX TUNa, MOryT 6bITb PacTaHyTbl 6onee Yem Ha 150 % 6e3
pucKa paspbiBa Uy 3agmpa aHTUMPUKLMOHHOIO NOKPbITHS.

C ppyroi CTOPOHbI, YMOTHUTENbHbIE KOMbLa 6€3 MOKPbITUSA YacTo
TpebytoT BABOe 60MbLUEro AABNEHWS, KOTOPOe MOXET MPUBECTU K
NMOBPEXAEHWNIO YMNIOTHEHUS U 3aMSATUIO KOMIMOHEHTOB c60pKu. Tpa-
OVILMOHHbIE TexHonorun o6paboTKyM M MOKPbITUS MOBEPXHOCTENR,
Hanpumep cmaska MacrfoMm, CYLLECTBEHHO He yny4LlaloT Crnoco6-
HOCTb YMNOTHEHUI K CKOSTbXXEHWIO, NPY STOM 3arpsA3HAs KOMMOHEH-
Tbl c6opku. [edhekTbl, 06pa3oBaBLLMECHA BO BPEMS rnpouecca c6op-
KK, BegyT K AOMNOMHUTENbHBIM 3aTpaTtam B OTHOLLEHUM MPOBEPOK 1
NMOBTOPHOMO BbINOMHEHNS PaboTbl, KOTOPble HECOMHEHHO MPEeBbl-
LT OTHOCUTENBHO Masyto AOMOMHUTENbHYO CTOMMOCTb YMNIOTHU-
TenbHbIX Konew, o6paboTaHHbIx ParCoat®.

PactBop ParCoat® EH (cTtaHOapTHbI)) cCOGCTBEHHOrO MPOU3BOL-
cTBa koMnaHun Parker npencTtaenset coboli NONMMEPHYIO MIEHKY
TONLWMHOWN He 6onee HECKONbKNX MUKPOMETPOB C MPEBOCXOAHbIMM
CBOWNCTBaMU CKOJIbXXEHNWS, KOTOPbIE MOrYyT MPUMEHATbLCSA K YMnioT-
HeHMo 6e3 yXydLleHNs 3anacTU4HOCTK 6a30BOro KoMnayHaa.

VHorga, B 3aBUCUMOCTU O KOHTaKTHOW Cpefbl, CMyCTS HEKOTO-
poe Bpemsi Mocne CO60PKU MOKPbLITNE MOXKET pacnafaTbCs Ha Men-
Kne yacTuupbl. Takol pacnag He NpuBEOET K 3arpsa3HeHnto cpeppl
U1 OPYruM HEMCrnpaBHOCTSAM. VicnbiTaHns BO3AENCTBUEM, B KOTO-
pbIX y4acTBOBanM TpW PasfiiHbIX KOHTPOMbHbLIX Cpefbl, C nocre-
OyoLWMM NoACYETOM YacTul, NopgTBepannn hakT OTCYTCTBUS pas-
YA Mexay Ccpenon A0 U NOoCNe BO3AENCTBUS Ha HEe MOKPbITUSA
ParCoat®.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



MpenmywecTBa

3HaunTeNnbHOE YMEHbLLEHWE CU TPEHNS.

OTCcyTCTBME NOBPEXAEHUA YNNTOTHEHUA BO BPEMSI YCTAHOBKIN 1
COOpPKMU.

Bonee 6bICTPbIN 1 9KOHOMUYHbIV NPOLECC COOPKU.

YnyuLlieHe NOBEPXHOCTHON MNOTHOCTU YMIOTHEHNS, OCOBEHHO
B ra3oBbIX YMIOTHEHUSIX.

YNnoTHeHNs He CnvnarTcs BO BPeMs Mpouecca asTomaTunye-
CKOW nogauu.

OTcyTCTBME 3arpsA3HEHUIA.

MonynpospayHoe nokpbiTre ParCoat® npegoTepallaeT puck
oWmMBKU, TaK Kak LIBET OCHOBHOIO KOMMayHAa anactomepa ocTa-
€TCsl BUQVMbIM.

Cnoco6bHocTb K yanmHeHuto 6onee 150 % B 3aBUCUMOCTN OT
TMna.

[MopgxoanT NpakTNYecKn Ans BCEX CTaHOAPTHbIX TUMOB 3/1acTo-
MepOB.

JocTyneH B pa3nunyHbIX LBeTax.

Kpome Toro, NoKpbITHe ABNSETCHA NONynpo3paYHbIM, YTO NO3BONSET
OonpefenuTb 3nacTomepbl MO UX cneunduyeckM LgeTam, npego-
TBpaLLas Taknm o6pas3om pUCK OLLMOKN.

5 [Opyruve npoayKTbl U akceccyapbl

MaJTbHOW TonWWHbI NokpbiTue ParCoat® EH He nopxogut ans go-
CTVPDKEHWUSI MOCTOSIHHOIO YNy4LLUEHMST CMOCOBHOCTN K CKOJbXXEHNIO,
HanpuMep Npu NPUMEHEHNN OUHAMNYECKUX YMNOTHEHNIA.

O6paboTka noBepxHocTeit NokpbiTueM ParCoat® 6bina BHegpeHa B
CTaHpgapTHbIe NPOoLecChl NPOU3BOACTBa, 06ecneyrBas Takum obpa-
30M MonHoMacLITabHoe ynpasneHne BHyTpy npoLecca, MmbeKoCTb 1
CHWXeHne BpemeHn npomnssogcTtea. KomnaHusa Parker nponssogut
YMNOTHUTENbHbBIE KOMbLA C MOKPbITUEM NPaKTUYECKUN N3 BCEX CTaH-
OapTHbIX KOMMayHAOoB.

Mpumepbl NnpuMeHeHust

ABTOMOGUNECTPOEHME:

® JIHUM KOHOVLMOHNPOBAaHNSA BO3yXa,

® ObICTPOPa3beEMHbIE MyhTbl TOMIMBHOW CUCTEMBI,
® [aTymKuy,

® 3neKTPUYecKne NoaKIIIYeHS.

MpombiLneHHOe NpUMeHeHne:
® KnanaHbl 1 Npuéopsbl,

® coeguHUTENN,

® 13MepuTeNbHbIe YCTPOWCTBA,

MoKpbITME OBbIMHO HAHOCWUTCS BO BPEMsi MEPBOHAYaNIbHOrO, aB-  ® (PUTUHIN.
TOMaTUYECKOro 1 MOBTOPHOMO npoueccoB cOopku. M3-3a mMuHK-
ParCoat®-Tun" TexHonorusa TonwmHa ®Popma Ncnonb3oBaHue ? Mpepno4-  3arpsasHeHue LiBet
NMOKpbITUA TUTENbHbIE 060pyRoBa-
[um] Mopaua YcraHoBka Heckonb- KOMMAYHABI HUA Noaadn
KO C60pOK
ParCoat® EH anacTomepHas <5 TBeppas, ++ ++ + BCE HeT Moynpo3payHbilii
cmona CyXxas
ParCoat® SIH MHOIOKOMIMO- 5-3 TBEpAas, ++ ++ ++ EPDM, NBR, HeT YepHbI, Nosny-
HEHTHbIN NaK cyxas FKM, VMQ Npo3paYyHbIn
ParCoat® LST  cTaHgapTHbIii 5-30 TBEpaas, ++ ++ + EPDM, NBR, HeT Nonynpo3payHbIi,
nak cyxas FKM, VMQ nonyMaToBblii
ParCoat® SFR  nak 6e3 5-10 TBEepaas, ++ ++ + EPDM, NBR, HeT MOJTOYHBIN, MOo-
CcunMKoHa cyxas FKM, VMQ JlyNpo3payHbIi
ParCoat® PLU  nonumepusauus - TBEpPaas, ++ ++ + EPDM, NBR, HeT Kak 1y OCHOB-
nnasmbl YsP cyxas vMQ HOro KomnayHga
ParCoat® PLS  cTaHpapTHas nonu- - TBEpaas, + + + EPDM, NBR, HeT KaK 1y OCHOB-
Mepu3aums nnasmbl cyXas VMQ HOro KomMrnayHga
ParCoat® HA ranoreHu3auusi - TBepgas, + + + HEHACILLEHHBIN HeT Kak 1y OCHOB-
cyxasi Hanpumep: (NBR) HOro KomnayHga
ParCoat® TFE PTFE-cneunans- 25-40  TBepgas, ++ ++ ++ BCE HeT cepbIn 1 gpyrue
HO€ MOKpbITVE cyxasi LBeTa
ParCoat® SIE Si-amynbcus - MacnsiHu- + 0 + BCeE, KpOMe CunbHOE  nonynpospay-
cTasi VvMQ HbIN
ParCoat® FDA  nak 6e3 cunu- 20-30 TBepgas, ++ + + BCE HeT nonynpospau-
KOHa cyxasi HbIl
ParCoat® KTW anactomepHas <5 TBEpaas, ++ + + EPDM, HeT nonynpospas-
cmona cyxasi HNBR, NBR, HbI
FKM, FYMQ

" Opyrune Tunbl ParCoat® gocTynHbl Mo 3anpocy.
2 - He pekomeHayeTtcs, 0: yMepeHHO MOAXOMNT, +: MOLXOAUT, ++: XOPOLLO MOAXOLNT.
Ta6. 5.6 [lokpbiTusi ParCoat® n TexHonornm o6paboTku MoBEPXHOCTYN

Mpumep odopmneHus 3akasa:

Paamep ynnotHuTenbHoro Konbua: 2-214
KomnayHg: N0674-70
Tun ParCoat® : EH

—Parker (LT .

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHNNA

6.1 O6wume cBepgeHusA

[ns Bbi6opa COOTBETCTBYHIOLLErO MaTepurana BaXKHO 3HaTb MeEXaHu-
Yeckune TpeboBaHNst N CBOMNCTBA Cpedbl, C KOTOPOI 6yAeT KOHTaK-
TMpoBaTb MaTepuan (rmapasnM4ecKoii XXUOKOCTH, CMa30K, pacTBo-
puTenen, BOAbI U T. 4.).

MopaensioLee KOIMYECTBO YMIIOTHEHUI COCTOUT U3 MONMMEPHbIX
mMatepuanos. [lonnmepbl — 3TO MaKpOMOJEKYSbl, COCTaB/IEHHbIE
13 oybnmpoBaHHbIX (NosMMepusaunen, aganTMBHONW NonMMepnsa-
Lel, NoNMKOHAEHCALMEN) MarbIX MONEKYNAPHbIX YacTuL, (MOHOMe-
poB).

MpoaykT, o6pasyrowniics B peaynsrate noiuMepusanm MoHoMepa
(Hanpumep, 3TUNEHOBOrO raga), HasblBaeTCA rOMOMOIMMEPOM (Ha-
npuMep, NNacTUKOBbIN MaTepuan nonnatuneH). Ecnm B o6pasosa-
HUM MofMmepa y4YacTBytloT ABa Wnn 6onee MOHoMepa (Hanpumep,
3TWNEH 1 NPOMNUIEHOBBIN ras), B pe3ynsrare nonumepusauumn obpa-
3YIOTCSA CONONMMEPDI (HanpUMep, 3TUIEHNPOMNUIEHOBbLIN Kay4dyk).

DaKTNYeCKN, CYLLEECTBYET TPU TUMNa cononumepoB. OTNnYns Mexay

HMU 32BUCST OT PaCONOXEHNsS pPas3nnyHbIX MOHOMEPOB (Hanpwu-

mMep, A n B) B Makpomonekyne cononumepa:

cTaTtuCTNYeCKNe CononMMepsI (Cny4aiHoe pacrnosnoXeHne MOHOME-

poB);

® 6J104HbIE COMOIMMEPSDI (PACMONOXXEHNE MOHOMEPOB B 6/10Kax
UM cermeHTax);

® MpUBKTbLIE COMONMMEPDI (MOCnefoBaTenbHas NonMMepnsaums
MOHOMEPOB Kak GOKOBBIX Lieneli B CYLLECTBYIOLLYIO MMaBHYHO
Lenb nonnumepa).

-A-A-B-A-B-B-A-A-A-B-B-A-B-

CTatncTn4ecKme cononmmepsbl
-A-A-A-A-B-B-B-B-B-A-A-A-
[MpwBKTBIE CONONNMEPSI

Puc. 6.1 PacrnonoxxeHne MOHOMePOB B COMoMMepax

MonvmepHble MaTepuasbl MOTYT GbiTb pa3faeneHbl Ha YeTbipe rpyn-
Mbl B COOTBETCTBUM C UX CBOWCTBaM1 MeXaHW4ecKoi fedopmaiym
Npu KOMHATHO TeMnepaTtype:

® TepMonnacThl,

® 3nacTomMepbl (= KaydyK / CLUMTbINA Kay4yk),
® TepmonnacTu4Hble anactomepsbl (TPE),

® TEpMOpeaKTonnacTbl.

[ns ynnoTHeHWiA Yalle BCero UCnonb3yoTes aNacToMepbl 1 TEpMO-
nnacTuyHble anacToMepbl Ha OCHOBE BJI04HbIX COMONMMEPOB.

6.2 O630p yNJIOTHUTESIbHbIX MaTepunanoB

YNnoTHUTENbHbIE MaTepuanbl MOTyT MEHSITbCS ANsi COOTBETCTBUS
LUMPOKOMY AManasoHy CyLLECTBYIOLLMX TPeGOBaHWiA K YNIOTHEHULO.
Kak nokasaHo HXe, UCMonb3yeMble MaTepuasibl MOTyT GbITb Bblfe-

—Parker (LT ,

NeHbl Anst rpynn TepMOnnacToB, 3M1acTOMEPOB, TEPMOMIACTUYHbIX
3M1acTOMEpPOB UM TEPMOPEaKTOMNaCTOB.

6.2.1 TepmonnacTbl (NnacTtomepbl)

TepmonnacTbl SBASOTCA HECLUMTbIMU NOAATIUBbLIMU Unn opmye-
MbIMU MakpomorneKkynamu. [Ins nepepaboTky aTv MaTepuanbl pac-
NNaBnsioTC U MOQBEPralTCA 3aTBEpPLEBaHUI0 B OXN1aXOaemon
dopme gna otmekn. VIX cpaBHUTENbHO NPOCTO obpabaTbiBaTb U
BTOPUYHO NepepabatbiBaThb.

Tak Kak TepMonacTbl UCMOSb3YIOTCA NPY 3HAYEHWSIX TeMMepaTtyp
HU>Ke TeMnepaTtypbl Nepexofa B CTEKN006pa3HOE COCTOSIHUE, OHU
HaxoOaTcs B TBEPAOM COCTOSIHUW W, CeQoBaTeNbHO, He NopgxopaT
INS YNIOTHUTENBHBIX KOMEL, KPYITIOro CeveHusl.

CneBa: HeCLUMTble TEPMOMNNAacTbl, CNpaga: CLUMBAHNE 31aCTOMEPOB C KPYMHbIMM
A4enkamin.

) | 2O

Brno4HbIn nonvmep (cnesa), NonMMepHasi CMech (B LIEHTPE).
TepMonnacTuyHble anacToMepbl (Cnesa v B LIEHTPE), TepMOpeakTonaacTel —
CLUMBaH1E 511aCTOMEPOB C MENKVMU siHeiikamit (Crpasa).

Puc. 6.2 CxemMaT4eCKuii YePTEX MaKpPOMOJIEKYJ MOJIMMEPHbIX MaTepuanoB

6.2.2 dnacTomepbl

OcCHOBHbIM MartepranoM Kay4yKoBblX KOMMayHOOB UM 3nacTome-
POB SIBNSETCS HEBYNKaAHW3UPOBAHHBIN Kay4yK, KOTOPbIA MPOU3BO-
anTcsa NbOo Kak HaTypanbHbIA Kay4yK Ha nnaHTaumsx, nnéo usro-
TaBMBaETCSA B XMMUYECKOW MPOMbILLNEHHOCTN. Hanbonee BaXkHble
CUHTETMYECKME Kay4vyKn nepeduncneHsl B Tabnuue 6.1. bonee nog-
pobHas nHopMauusa coaepXXnTcs B pasgene 6.6.

OnacTomepHble KomnayHabl cogepxat ot 50 % po 60 % HeByn-
KaHU3MPOBaHHOIO Kay4yka, B 3aBUCUMOCTV OT ux Beca. Octanb-
Hasi YacCTb M3roTaBMMBAETCA U3 HaMOSHUTESNEN, ByNKaHN3NPYOLLMX
areHToB, YCKOpUTENeNn, aHTUCTapuTenein n Apyrmx no6aBokK, KOTo-
pble NOAAEPXKMBAIOT 1 U3MEHSIIOT CBOWCTBA CbIPbEBOIO Matepuana
NSt COOTBETCTBUS crneunduyecknm TpeboBaHNsIM onpeaeneHHbIX
YCNOBWI NPUMEHEHNS.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHNNA

Parker KomnayHpgpl" Xumnyeckoe HaumeHoBaHue

CokpalleHne
DIN ISO 1629/ASTM D-1418-79 DIN ISO 18064

M-Group (HacblILeHHble MOJIEKY bl YrnepoAa B OCHOBHON MakpOMONEKYNSAPHON Lienn):

A8845-70 ® MOSIMaKPUNATHbIN Kay4dyK ACM
- ® XJIOPMPOBaHHbIN NOINATUIEHOBBIN Kay4yK CM
- ® XJTIOPCYNbMOHUI-MONNSTUNEHOBbIN KaydyK CSM
E0540-80 ® STUNEHNPONUIEHANEHOBBIN Kay4yK EPDM
- ® STUNEH-MPOMUIEHOBbIN Kay4yK EPM
V0747-75 * (hTOp-Kay4yK FKM
V3896-70 * TeTpPadTOP3TUNEHNPOMNNIEHOBbIA COMNONMMMEPHbIN Kay4ykK FEPM?
V3819-75 * (hTOp-Kay4yK FKM
* HiFluor®
V8545-75 MepdTopanacTomepbl FFKM
R-Group (HeHacblILLeHHas yrnepogHas uenb Bogopoaa):
= e BytagneHosbIn Kay4yk BR
C0557-70 e XnoponpeHosblii Kayuyk CR
- ® N306YyTEHNIONPEHOBLIN KayydyK (ByTunkay4dyk) IIR
- ® 6GPOMOYTUNOBbLIN Kay4yK BIIR
- ® X/TIOPOYTUNOBbLIN Kay4yK CIIR
- ® N30MPEHOBLIN Kay4dyK IR
N0674-70 * GyTaAMEHaKPUITOHUTPUIIBHBIA Kay4dyk NBR
N3554-75 ® MMAPVPOBaHHbIN BYTaaNEeHaKPUITOHUTPUIIBHBIA Kay4vyK HNBR
- ® HaTypanbHbI Kay4yK NR
- ® OYyTaAMEHCTUPOSIbHBIA Kay4yK SBR
Q-Group (C CUITMKOHOM B OCHOBHOM LieNw):
L0677-70 e OTOPCUNNKOHOBBIN Kayuyk FVYMQ
- ® MeTUN(EHNIKPEMHUAOPraHNYECKINIA KaydyK PMQ
- ® MeTUN(EHNIBUHNIIKPEMHUAOPraHNYECKNA KayyyK PMVQ
- ® METUNKPEMHUNOPraHNYeCKNiA Kay4yk MQ
S0604-70 ® METUNBUHUNKPEMHUNOPraHNYeCcKuii Kay4yk VMQ
Tepmonnactu4iHbie anactomepsbl (TPE)
P5008 * NonmacupoypeTaH (TepmonnacT) TPU
P5001 ® NonnMachnpo-/ahmpoypeTan (TepmMonnacr) TPU

" Opyrve koMmnayHabl NpvBeaeHbl B pasaene 6.6.
2 CokpalLleHNs MpYBOAATCS TOMbKO Ans HopM ASTM D-1418-79.
Tab. 6.1 OCHOBHbIE TUIMbI CUHTETUHECKOIO Kay4yKa, rpynrbl N COKpaLyeHus1

BnacTomepbl, UCMONb3yeMble AN YNIOTHEHWIA, B YaCTHOCTU UC-
nosib3yemble Ans NPOU3BOACTBA KOMeEL, KPYrIoro CeYeHUs, rapaH-
TUPYIOT [ONroBeYHOE HafeXHOe YMIOTHUTENbHOEe AEeNCTBME Npu
cobnoaeHUN yKadaHHbIX HXXe KOHCTPYKTUBHbBIX MapaMeTpoB.

Bbi60p cCOOTBETCTBYIOLLEro 31lacTomepa

[Ons obecne4vyeHnss XMMUYECKON N TEPMUYECKON CTONKOCTU K KOH-
TaKTHOWN cpefe HeOBXOAMMO BblGMpPaTb COOTBETCTBYHOLLMIA 3nacTo-
Mep. Ha puc. 6.5 n 6.6 nokasaHbl 3T 3Ha4eHns cTonkocTn. Bonee
nogpobHas nmHgopmMauus npveegeHa B Tabnvue COBMECTUMOCTHU
cpep, Parker B npynoxkeHun.

—Parker [T

Ucnonb3oBaHne oNTMMU3MPOBAaHHbIX KOMMAayHAOB C MOCTOSIH-
HbIMU CBOMCTBaMu

[na Toro 4To6bI 06EeCNeYnTb COOTBETCTBME BLICOKUM TPEOOBaHNSAM
K KayyykKy Ons MPUMEHEHUS B TEXHUKe, ero (hn3nm4eckme CBOWCT-
Ba yNydllalTcsa nyTeM nNpuMeHeHns gobasok. [1oatoMy faxe He-
6onbLune n3MeHeHnss hopmyJsibl MOIYT CEPbE3HO BNNATH Ha CBOW-
CTBa anacTtomepa, HanpuMep M3MEHeHMe TBEPAOCTU ()KECTKOCTH),
NPOYHOCTU Ha PaspbiB, CTOMKOCTU K YAJIMHEHWIO N n3Hocy. Ons
npepoTBpaLLeHns Takoro BnnsHUS komnandus Parker Beena cucte-
My CBI (ngeHTndumkauma KoHTponbHon naptuu). Nocne Bbixoga 13
BasbLIOBOI YCTAHOBKM KaxX[as CMeCb MaTepuanoB rony4aer ce-
PWUHBIA HOMEP (HOMep napTuun) KU ganee NPoOXoauT UCMbITaHWUA B
na6opatopuun. Mpw Nony4eHnn NONOXKMUTENbHOro pesyrstata CMeCb
nony4aeT paspeLLeHne Ha Ucnonb3oBaHne B nponssoacTee. Onpe-
[OeNneHHble B MPOoLecce TECTUPOBAHUS XapaKTePUCTKI KoMnayHaa
(TonwmHa, TBEPAOCTb, NPOYHOCTL Ha Pa3pbIB, NpeaeNbHoe YoJIMHe-
HVe) 3anucbIBaloTCs B apxuB. Homep napTum HaHOCUTCS Ha KaXKAyHo

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHUNA

KOPOOKY YNAOTHUTENBbHbIX Konew. Takum cnocobom ynnoTHUTENb-
Hoe KonbLo Parker MOXHO oTCcneamTb BNIOTb A0 BbiMyCKa C 3aBofa
OaxKe CrycTs MHOrve rofpl.

OnTUMym TemnepaTypHOI KPMBOW BO BpeMsi ByJIKaHU3aLuum

B npouecce BynkaHusauuy matepuian nepexoguT U3 nnacTUYHO-
ro B 3anacTM4HOE COCTOSIHUE (CM. pXC.), 1 3acTomep npruobpeTtaeT
Ba)KHelLLee CBOWCTBO ANS YIJIOTHEHUS: YNPYroCTb (B CpaBHEHUN C
ocTaTo4HON gedhopmaumen npu cxatum, pasgen 8.6). Temnepatypa
BYJIKaHN3aLMn ONpefensieT CKopocTb peakuun. OnTrMansHas cTe-
NneHb CLUMBaHWS MOXET ObITb [OCTUrHYTa NPV NOAAEPXXaHUn Tpeby-
eMoll TeMnepaTypbl B TEHEHNE BCErO npoLiecca.

6.2.3 TepmonnacTu4Hbie anactomepbl (TPE)

CospaHve TepMonnacT4HbIX 31aCTOMEPOB NpecneyeT Lenb fo-
6UTbCSA COYEeTaHMs1 CBOWCTB 911acTOMEPOB 1 TepmonniacTtoB. Ma-
Tepualbl 3NacTUYHbl Kak pesvHa npu pabo4yux Temneparypax, Ho
noaxonsaT Ans TepMOonnacTu4Hon obpaboTky npu 6onee BbICOKMX
Temneparypax.

TepmonnacTnyHble 31aCTOMEPbl MOXHO pasgenvTb Ha OBEe OCHOB-
Hble rpynnbl:

1. SnacTtomepHbie cnasbl, NOANMEPHbIE CMECH
2. bno4Hble cononumepbl

OnacTtomepHbie cnnaBbl, NOIMMEPHbIE CMECU

MaTtepuansl TPE mMoryT cosgaBatbCs NyTEM CMELUVMBAHUSA HECLUN-
TOro Kayyyka uim Kayyyka co cnabbiMy NMomnepedHbIMN CBSA3SMM,
MM NPy NOMOLLM AMHAMUYECKON BYSIKaHM3aumn BO BPEMSA CMELLN-
BaHWS WM CyXOro CMELUMBaHWUS CLUMTbIX 3/1aCTOMEPOB C TEPMO-
nnacTom. B pesynsrate nonydaetca matepuan ¢ ynpyrumm CBOW-
CTBamMu, KOTOPbI MOOXOOUT AN TEPMOMSACTMYHON 06pPaboTKMU.
MpepcTaBuTenn gaHHOW rpynnbl NpuBeaeHsbl B Tabnuue Hmke. Op-
Hako, HepgocTaTkom [aHHOro HM3Ko3aTpaTHOro MeTofa 06paboTkm
ONs1 YNNOTHEHNI, OBbIMHO ABMSETCHA CAWULWKOM 60JbLIOE 3HAYEHNE
ocTaTo4HON Aechopmaummn Npu CXaTtumn 1 TakxKe yxyalleHve avHa-
MWUYECKOIN yNpyrocTu.

OnacTomepHble cniaBbl U CMECH
CmMmecu ¢ TepMonaacTU4HbIMU nonvonecguHamm

TPO HECLUMTbLIN NN CO cnabbiMu NonepeYHbIMK CBA3SIMIN
TPV cwmnTas KayyykoBas asa
TPZ apyrvie, HeknaccuduumpoBaHHble, Hanpumep: ACM/PA,

EPDM/PP, EVA/PVDC, FKM/PVDF, NBR/PP, NR/PP

Tab. 6.2 Haubonee vyacto ncnonb3yembie Tunbl TPE n nx HaumeHoBaHWs B
cootsercTeum ¢ ISO 18064

—Parker (LT

Bno4Hble cononumepbl

Opyrne cnocobbl HanpasneHbl Ha COMONMMEPM3aunio Kaydyka U
TEPMOMNIACTUYHOMO CbIpbsS WKW Ha MPOLECC CuMHTe3a Mnonnamugaa,
nonmacTepa, nonnacdmpa nnn nonvypeTaHa B CermMeHTax Aans go-
CTWKEHUNS >Xenaemoro npocuns cBoncTts. [aHHble cononmmepsl
obnagaloT CBOWCTBOM (PU3NYECKOrO CLUMBaHUS MOCPELCTBOM CUN
MEXMOSIEKYNAPHOro B3anmopencTsns. B gaHHoM cnyyae xmmude-
CKOE€ CLUMBaHNE OTCYTCTBYET.

B nocnegHve rogpl CNONb30BaHNE TEPMOMIACTUYHBIX NOMypeTa-
HoB (TPU) B ynnOTHUTENbHON NPOMbILLAEHHOCTY CTabUNbHO pacTeT
6narogaps NPeBOCXOOHOWN CTOMKOCTU 3TUX MaTepuasnoB K U3HOCY.
B oTHOLUEHUM MPOYHOCTM Ha pa3pbiB, MPOYHOCTM HA PACTSXKEHUE,
100%-Horo moayns ynpyroct n NpegensHoro YannHeHns maTepm-
anbl TPU nmetoT npeumyLlecTsa nepeq ctaHO4apTHbIMU dnacTome-
pamu.

[Ons TPU TBepable N MSArkne cerMeHTbl CBA3bIBAIOTCA APYr C ApY-
roOM NOCPEACTBOM YPETAHOBOWN peakunn. 2KecTkue cerMmeHTbl Mo-
ryT CoeauHsTLCS Anst OPMUPOBAHNS KPUCTANINTUYECKUX 30H U, Ta-
KM 06pa3oM, hr3nNHeCcKn CluMBaTb MakpoMmonekynbl. Mpu 6onee
BbICOKUX TeMnepaTtypax 3T 061acT MOryT pacTPeCKNBaTbCs, YTO
[aeT BO3MOXXHOCTb TEPMONMNACTUYHON 06paboTK TepMonnacTuy-
HbIX NonmypeTaHoB. [locne OTAMBKM 3aKOHYeHHas AeTanb CHoBa
OormkHa 6bITb Bbiaep>kaHa npu 6onee BbICOKON TeMnepartype, YTo-
6bl CHOBa CMOMN CPOPMNPOBATLCH CBEPXPELLETKN pasfaesieHHbIX
TBEPOOMO Y MSIFKOrO CErMEHTOB.

Yepenys TBepAble U MArkMe CerMeHTbl, MOXXHO co34aTb 60MbLUoe
KOSIMYECTBO Cneunduyeckn onTUMU3NPOBAHHBIX TEPMOMIacTNY-
HbIX NMOMNYPETAHOB.

B cpaBHeHWM C ByNKaHW3MpPOBaHHLIMK dnacToMmepamMu Tepmonsa-
CTU4YHbIE 3nacTOMepbl ropas3fo npolle obpabdboTtatb U nepepabo-
Tatb 6narogaps BO3SMOXHOCTY nnaeneHusi. OgHako 3TO orpaHu-
YMBaeT MX UCMONb30BaHWe npu 6Gofiee BbICOKMX TemnepaTypax.
HekoTtopble cBolicTBa Haubonee 4acTto ucnonb3yembix Tunos TPE
npuBeaeHbl B TabnuLe Hke.

B wacTHocTW, ynnoTHUTeNbHble MaTepuansl TPU xapakTepusytoT-
CSl O4eHb BbICOKOI CTOMKOCTbIO K ncTupaHuio. OHM obnagatoT oT-
JINYHBIMU OVHAMUYECKMMN XapaKTePUCTUKaMM 1 XOPOLLUEN YCTOM-
YMBOCTbLIO K BO3aencTansM atmocdeps! U cpefpl. bonee Toro, oHn
Takxe obnagaloT NpeumyLLLecTBamMy B OTHOLLEHNM ra30HENPOHNLA-
€MOCTU 1 pa3pbIBHOWN gekomnpeccun. OpyruMmn BaXKHbIMA CBOWMCT-
BaMu SIBNSIETCS OYEHb XOpOoLLUasi yCTONYMBOCTb K O30HY, KMciopopy
N yNsTPaduoNeToBOMY N3NYy4EHNIO.

BnoyHbie cononumepbl

TPU TepMonnacTuyHbIe NOMYypPeTaHbl (Ha OCHOBE NPOCTbLIX 1
CNOXHbIX 3hMPOB MK yrnepoaa)

TPC nonmacup, CoAep>XXaLLnin CNoXXHOI(MPHbIE rpynnbI
(cononuacTepHbI anacTomep)

TPA nonuamngoapmpel, nonnadupamMmmasbl

TPS CTPOS TPUBNOKCOMNONUMEPDI, HAaNPUMep:

e SBS (cTupon-6ytagneH-cTmpon)
e SIS (cTMpoNn-n3onpeH-CcTNPO)
e SEBS (ctupon-atuneH/6yTuneH-cTmpor)

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHNNA

6.2.4 TepmopeakTonnacTbl (aroponnacTbl)

TepMopeakTonnacTbl — 3TO CLUMTbIE MaKPOMOSEKYIbI C TPEXMEpP-
HbIMU MonepeyHbIMK CBA3SMU. OHM TBEPAbIE U XPYNKKE 1 JOMNyCKa-
tOT TONIbKO O4EHb Masyto ynpyryto aecopmanmio Aaxke nog BO3aein-
CTBUEM GOJbLUMX YCUNIUIA BNAOTb A0 TeMnepaTypbl pa3noXeHus!.

Mpn npousBoacTBe (HOPMOBaHHbLIX W3AENWIA TepMopeakTonna-
CTUYHbIE NNTbIE KOMMayHAbl XUMUYECKN HEO6paTUMO CLUMBAKOTCH
1 OCTaloTCHA pa3MepHO-yCTONYMBbLIMY BNIOTb A0 TeMNepaTypbl pas-
noxeHus. Mo cpaBHEHUO C anacToMepamy CTeneHb CLUMBKU Tep-
MOPEaKTOMNIacToB 3HAYNTENBHO BbILLE.

Hanbonee BaxXHbIMN TepMopeakTonnacTamn ABnsOTCS eHonna-
CTbl, aMVHOMNACTbl U CLUMTBIA 3MOKCUAHbIA COCTaB WM HeHacbl-

LLieHHble NonMadupHble cMosbl. OHKU HE UCMONb3YIOTCS A1 YNIoT-
HUTENbHbLIX KOMEL, KPYTIoro CEeYeHNUs.

6.3 ba3oBble anacTomepbl

6.3.1 BytagneHakpunoHnTpuibHbin Kay4yk (NBR)

ToproBble HAMMEHOBaHUSA:

Perbunan® Lanxess
Nipol® Zeon
Europrene® Eni Versalis

Hanunuune HutpunbHoro kaydyka (NBR) siBnsieTcs o6LmM ycrnosnem
Ons 6yTagneHakpuUIOHUTPUIIbHOro cMellaHHoro nonumvepa. Co-
Oep>XaHue akpunoHUTpuna B TEXHNYECKNX U3henmsax MeHsieTcs (oT
18 % po 50 %) n BnusieT Ha CBOWCTBA anacToMepa. Yem Bbille Co-
Oep>XaHne akpunoHUTPWNa, TeM BblLLE CTOVKOCTb K Macny 1 Tomnu-
BY. B TO ke BpeMsi akpunoHUTPWI OKasbiBaeT 06paTHbIli aheKT Ha
3NacTUYHOCTb 1 3HA4YeHWe ocTaTo4HOW Aedopmauuy Npu cxaTum
(cm. puc.).

YHacTo MOXXHO HalnT! KOMMPOMUCCHOE peLleHne 1 nogobpatb Cpea-
Hee cofep>XaHue akpunoHuTpuna.

'mbkocTb Npun

PasbyxaHue @ oTpuLaTenLHON
(IRM903) R\ ‘3‘6\[\ Temnepatype
A A, A
2| 7] L
I [}
2 - — 3
s o
> >
| |
20 30 40 50

Copep>xaHue akpunoHutpuna [%]

Puc. 6.3 BnusiHne cogepxaHusi akpuioHUTpuia

NBR o6nagaet XopoLmMmn MexXaHN4eCKMMN CBOMCTBaMM 1 BbICOKOI
CTOMKOCTbIO K M3HOCY MO CPaBHEHUO C APYrUMU 3nacToMepamu.

—Parker [T 2

NBR He o6napaeT yCTOMYMBOCTBLIO K BO3LENCTBMSAM aTMocdepb! 1
030Ha.

TepmocTomkocTb: fo +100 °C, 6onee KOPOTKMIA CPOK CRy>XObl Npu
+120 °C (npwn NoBbILLEHHON TeMMNepaType CKOPOCTb CTapPeHNS yBe-
NINYMBAETCSs, CTApEHNE B Macre MPOSIBNSETCH C MEHbLUEN CKOPO-
CTblO, YEM B rOpsiYEM BO3[YXE).

[M6KOCTb NpuY OTpULaTENLHON TeMNepaType: B 3aBUCUMOCTH OT CO-
ctaBa oT —20 °C pgo -55 °C.

Xumuyeckasi CTONKOCTb:

* anundartudeckune yrnesogopodel (nponax, 6ytaH, HedTsiHOe
Macno, M1UHepPasibHOEe Macno 1 CMa3ku, OU3eNbLHOE TOMNBO,
TOMMUBHbIE Macna);

® pacTUTENbHbIE N XXUBOTHbIE XXMNPbl U CMa3KW;

* xungkoctn HFA, HFB n HFC;

e MHOrve pasbaBfieHHblEe KMCNOTbI, LLEI0YN, COMsiHbIE PacTBOPbI
NP HA3KNX TeMneparypax;

* BoAa (cneumanbHble komnayHapel go +100 °C).

He ycTON4MB NO OTHOLLEHWIO K:

® TOMNMBO C GONBLUNM COAEPXKAHNEM apoMaTNYECKMX coeguHe-
HWI (0119 BICOKOOKTaHOBOIo TOMAMBA JOSKEH NCMONb30BaTHCA
cneumanbHbIn KomnayHz);

® apomMaTunyecKune yrneBoaopoabl (6eH3on);

® XJIOPMpPOBaHHbIE YrneBoaopoab! (TPUXIOPITUNEH);

® MONISiPHblE PacTBOPUTENN (KETOH, aLeTOH, YKCYCHas KUcnoTa,
aTnneHaup);

® CUNbHbIE KUCIOThI;

® TOPMO3HbIE XXUAKOCTY Ha OCHOBE IMNKONS;

® 030H, aTMOCcepHOe BO3AENCTBNE U CTapeHUE.

6.3.2 bytagueHoBbIA Kay4yk (BR)

ToproBsble HaVMeHOBaHWS:
Buna® CB
Europrene® Neocis

Lanxess
Eni Versalis

MonnbyTtagneHosbin Kay4yk (BR) npenmyLLecTBEHHO NCNONb3YeTCs
B COYETAHVUN C OPYrMU KaydyKamu Ans ynyyileHnst rmékocT npu
oTpuuaTenbHON TemnepaType U CTOMKOCTU K n3Hocy. BR 06bl4HO
MCMOSb3YeTCA B LUMHHOW MPOMBILLIEHHOCTU, a TakXXe Afis NpuBoa-
HbIX PEMHEI 1 KOHBENEPHbIX NIEHT 1 HE MOAXOANT AJfs NCMONb30Ba-
HUS B Ka4ECTBE YMNIOTHUTENBHOro KoMnayHaa.

6.3.3 bytunkayu4yk (liR)

ToproBble HAMMEHOBaHWS:
Lanxess Butyl
Exxon™ Butyl

Lanxess
Exxon

ByTunkayuyk (M306yTuneH, N3onpeHoBbIN Kayyyk, IR) nponssognT-
€St MHOTVIMU KOMMaHWSIMW B Pa3fIMYHbIX BUAAX U CUIIbHO OT/IYaeTcs
copep>xaHneM nsornpeHa. MsonpeH ncnonbayetcs ans BynkaHW3a-

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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umn. Bytun nmeet HM3Koe 3Ha4YeHne NPOHMLAEMOCTU MU XOopoLune
ANEKTPOU30NALNOHHbIE cBoWCTBAa.

TepmMocTonKocTb: NpubnuanTtensHo go 130 °C.
[MB6KOCTb MpY oTpuUaTeNbHON TeMnepaTtype: NpPUeAN3nTENLHO 00
—40 °C.

Xumpnyeckas CTONKOCTb:

® ropsiyasi Boga v nap ¢ Temneparypoi go +130 °C;

® TOPMO3HbI€ XKNOKOCTU HA OCHOBE MTINKOJIS;

® MHOrue KncnoTbl (CM. Tabnuly COBMECTUMOCTU CPef B MPUIo-
XKEHUN);

® ConsiHble pacTBOPbI;

® MonsipHble PacTBOPbI, HANPUMEP KETOH, aLEeTOH 1 CNOXKHbIE
adupel;

® rmapaBnnyecKune XXUAKOCT! Ha OCHOBE MOMNUIMMMKONSA ()KNQKOCTU
HFC) n acmpa cdocchopHoin kucnotbl (kugkoctn HFD-R);

® CUJIMKOHOBOE Macso 1 CMas3Ka;

e ckangpon 500 n 7000;

® 030H, aTMOC(epHOE BO3LENCTBNE N CTAPEHNE.

He ycTON4YMB NO OTHOLLEHNIO K:

® MUHepasibHOEe Macno 1 CMaska;
® TOMMNVBO;

® XJIOPVPOBaHHbIE YrNeBOAOPOabI.

6.3.4 Xnop6ytunosbin kay4yk (CIIR)

ToproBsble HAUMEHOBaHUS:
Lanxess Chlorbutyl
Exxon™ Chlorbutyl

Lanxess
Exxon

Xnop6yTtunosbii kay4dyk (ClIR) nponssognTcst nyTem XJ0pupoBaHns
6yTunoBoro Kaydyka. lNpumepHoe cogep)xaHvne B HEM Xfiopa Co-
ctasnset ot 1,1 % pgo 1,3 %. NMomumo ceoncTts byTunkay4yka (lIR),
xnop6ytunosbin kaydyk (CIIR) obnagaer ynyylweHHbIMU CBOWNCT-
BaMu OCTaTo4HOWN gecopmMauym npu CXXaTnm 1 MOXET COCTaBNAaTb
CMeCH C OpyruMun Kayvykamu.

6.3.5 XnopnepeHoBbiii Kay4yk (CR)

ToproBsble HAUMEHOBaHUS:
Neoprene Du Pont™
Baypren® Lanxess

XnoprepeH 6bi1 OOHUM 13 NEPBbLIX CUHTETUYECKMX Kay4yyKoB W B
obem obnafaeT XopoLle CTOMKOCTbI K O30HY, CTapeHuto, ar-
MOC(EPHOMY 1 XMMUYECKOMY BO3LENCTBUIO, XOPOLUMMU MEXaHU-
YeCKUMUN CBOWCTBaMM 1 pacLLUMpPeHHbIM TeMrepaTypHbIM Auanaso-
HOM.

CTOMKOCTb K TEMSIOBOMY CTapeHuto: npubnuautensHo go 100 °C

(120 °C).
[MBKOCTL NpU OTpULaTENBHON TeMnepatype: npubnmantensHo fo 40 °C.

—Parker (LT 2

XunMpnyeckas CTONKOCTb:

® MUHepanbHOe Macsio Ha NapadrHOBON OCHOBE C HU3KUM YpPOB-
HeM nHpekca coBmecTmocTu anactomepa ECI (cm. pasgen 8.8,
HanpumMep macno Ne 1 no ASTMY);

® CUNMKOHOBOE Macro 1 CMas3Ka;

® BOfa 1 BOOHbIE PaCcTBOPbI NPV YMEPEHHbIX TemnepaTtypax;

® XxnagareHTbl (AaMMUaK, YrmeKncnblii ra3, ppeoH, cM. Tabnuuy
COBMECTUMOCTH Cpef B NPUIOXKEHNN);

e ynyyuleHHasi No cpasHeHnto ¢ NBR CTOMKOCTb K 030HY, CTape-
HWIO N aTMOC(EepHOMY BO3AENCTBUIO.

OrpaHunyeHHas XmumMmn4eckasi CTONKOCTb:

® MUHepanbHoe Macno HagpTeHOBOro ocHoBaHus (Macna Ne 2 n
Ne 3 no ASTM);

® HNU3KOMONEKYNAPHbIE anudaTnyeckne yrneBoaopoabl (mponat,
6yTaH, TonaMBo);

® TOPMO3HbIE XXNOKOCTN HA OCHOBE MNKOJS;

He ycTO4MB NO OTHOLLEHNIO K::

® apomMaTunyecKme yrNeBoAopPOab! (6eH30n);

® XJIOPMPOBaHHbIE YrNeBoaopoab! (TPUXIOPITUNEH);

® MonsipHbIE PACTBOPUTENM (KETOH, aLEeToH, arpbl, CHOXHbIE 3UPbI).

6.3.6 XnopcynbOHMPOBaHHbIN NONMNITUIIEHOBbIN
Kay4yk (CSM)

Toprosoe HanmMeHoBaHue:
Toso-CSM® TOSOH

OTUNEHOBbLI MOHOMEP, COLEPXXaLnii OOMOSNHUTENbHbIE TPYNMbl
xnopa u cepbl. X1op 06ecnevnBaeT CTONKOCTb BYSIKAHU30BaHHOMO
Kay4yyKa K nnameHu 1 MUHepanbHOMY Maciny, HO Mpu 3TOM BAUSET
Ha rmMbKoCTb NpU OTpMLATENBHON TeMnepaType.

TepMOCTOMKOCTb: NpubnuantensHo go 120 °C.
[MBGKOCTb NMpu OoTpULLaTENBHON TeMnepaType: NPUeIN3nTENbHO 4O
-30 °C.

Xumunyeckasi CTONKOCTb:

® MHOrve KUCNOTbI U LLENoYu;

® MHOIV€ OKUCNUTENbHbIE areHTbl;

® CUNKOHOBOE Macio 1 CMa3Ka;

® BOfa M BofdHble pacTBOpbI;

® 030H, aTMOC(EPHOE BO3AECTBUE U CTapEHUE.

OrpaHnyeHHas XxMmMmmnyeckasi CTOMKOCTb:

® HU3KOMOJEKYNSIPHbIE anudaTnyeckme yrnesogoponb! (MponaH,
6yTaH, 6eH3UH);

® MUHepanbHOEe Macso 1 cMaska, orpaHu4eHHoe pasbyxaHue B
anndartnyecknx macnax (macno Ne 1 no ASTM, cunbHoe pasby-
xaHue B HadTeHOBbIX U apomaTudecknx macnax (Ne 2 n Ne 3 no
no ASTM).

He ycTon4mB No OTHOLLEHNIO K:

® apomaTunyecKkme yrneBoaopoab! (6eH3on);

® XJIOPMpPOBaHHbIE YrneBoaopoabl (TPUXIOPITUNEH);
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6.3.7 AnuxnoprugpnHoBbin Kay4dyk (CO, ECO)

Toprosoe HanmeHoBaHue:
Hydrin® Zeon

SnuxnoprugpuH genntcs Ha asa Tuna: romononmmep (CO) u cono-
nnmep (ECO). Kak CO, Tak n ECO obnapatoT XopoLuei CTONKOCTbIO
K MUHepasbHbIM Macsiam, XXUOKOCTSIM 1 O30HY, a TakKe XopoLuei
CTOMKOCTbIO K BO3LENCTBUIO BbICOKMX Temnepatyp. OcTtatoyHas
nedopMaunsi Npy CXaTun U CKIIOHHOCTb K KOPPO31U JIMLLEBOIA Mo-
BEPXHOCTU ynnoTHeHus yBennymsaetca npu +150 °C. ECO nmeet
XOPOLUY MOKOCTb Npu oTpuuarensHoi Temnepatype. CO nmeet
BbICOKYIO CTOMKOCTb K Fra30BOW MPOHNLLIAEMOCTH.

TepmocTonKoCTb: NpubnuantensHo go 135 °C.
[MB6KOCTb MpY oTpuUaTeNbHON TeMnepartype: NPUeAN3NTENbLHO 00
-40 °C.

XnMunyeckas CTONKOCTb:

® MUHepasnbHOEe Macno 1 cMaska;

e anudatnyeckune yrnesogopopnsl (nponad, 6yTaH, TOMANBO);
® CUNMKOHOBOE MacsIo 1 CMas3Ka;

® BOZa NPV KOMHATHOW TEMNepaType;

® 030H, aTMOC(EpPHOE BO3LENCTBNE N CTAPEHNE.

He ycTON4MB NO OTHOLLEHNIO K:

® apomaTtun4eckue 1 XJIoOpUpoBaHHble YrNeEBOAOPOAbI;

® KETOHbI 1 CNOXHblE 3h1pbl;

® Heropto4me rugpasnnyeckme xmngkoctun B rpynnax HFD-R n
HFD-S;

® TOPMO3HbIE XXNAKOCTN Ha OCHOBE MIUKONS.

6.3.8 OTuneHakpunaTHbiii Kaydyk (AEM)

Toprosoe HanmeHoBaHue:
Vamac® Du Pont™

OTUneHakpunaTtHblli KayyyK SIBISIETCS CMELLaHHbIM MOSIMMEPOM
aTUNeHa n MetTunakpunara ¢ fobasneHmemM HebOosbLLOrO KONMYECT-
Ba KapbOoKCUIaTHOro CLUMTOro MoHoMepa. He cnegyet nytatb aTu-
JNIeHaKpUNaTHbIN Kay4yk C nonMakpunaTHbIM Kaydykom (ACM).

TepmocTonkocTb: o 150 °C (kpaTkocpoyHas go 175 °C).
[M6kocTb Mpu oTpuLATENbHOW TemnepaType: B COOTBETCTBUM C
npuMeHeHnem, npnénusntensHo ot =30 °C go —40 °C.

OTnneHakpunaTHbIN Kay4yK MMEET OYeHb BbICOKYH CTOMKOCTb K
O30HY U kucnopogy. Ero cTolikocTb K MUHeEpanbHOMy Maciy Xopo-
Las Takas e, Kak gnst 6onblumHcTBa Tnos ACM. STtuneHakpunat
pasbyxaeT B Macne Ne 1 no ASTM Ha BennynHy NnpuénnanTensHo OT
5 % po 10 % n B macne Ne 3 no ASTM Ha BenuunHy npubnuanTens-
HO OT 45 % po0 55 %. STuneHakpunaTHbln Kaydyk He MMEET CTONKO-
CTW K KETOHaM, TOMJIMBY M TOPMO3HbIM XXNAKOCTSM.

—Parker [T 2

6.3.9 OTuneHnponuneHoBbin Kayydyk (EPM, EPDM)

(npeabioywme cokpatyenns: APK, APTK, EPR)
ToproBble HanMeHOBaHUs:

Keltan® Lanxess
Vistalon® Exxon

Dutral® Eni Versalis
Nordel® Dow Chemicals

EPM — 370 KayuyK, U3rotaBiMBaemMblii Kak COMonMMep aTuneHa n
nponuneHa. dTuneHnponuieHaneHosbin Kayvyk (EPDM) nponsso-
ONTCS C UCMONb30BaHNEM TPETbEro MOHOMEPA 1 NMPOSIBNSET OCO-
6€HHO BbIrogHble CBOWCTBA ANSA YMNJIOTHEHUA B rMApPaBINYeCKMX
>XKNOKOCTAX Ha ocHoBe admpa hochopHOR KMCoThl. [daHHbln ana-
CTOMEp LLUMPOKO UCMONb3YeTCs B TOPMO3HbIX CUCTEMaX, paboTato-
LLMX C XXMOKOCTAMY Ha OCHOBE MTNKONS.

TepmocTonkocTb: go 150 °C (makc. 180 °C B Boge v nape).
[M6KOCTb Npu oTpULATENBHON TeMNepaType: npnbnnanTensHo fo -50 °C.

Xumpnyeckas CTONKOCTb:

® ropsiyas Boga v nap ¢ Temnepartypoin o +150 °C, cneumasnbHble
komMnayHgpl go +180 °C;

® TOPMO3HbIE XXMOKOCTN HA OCHOBE IMMKONSA C TeMneparypon o
+150 °C;

® MHOrve opraHnyeckmne 1 HeopraHNyYecKne KCnoTbl;

® yuCTALWME CPeacTBa, cofa U KanviHble LLenoYu;

® ryapaBMYECKUE XUAKOCTU Ha OCcHOBe adhmpa docchopHoin
kucnotel (HFD-RY);

® CUNMKOHOBOE Macno 1 CMaska;

® MHOrVe NonsipHble PacTBOPUTENM (CINPTbI, KETOHbI, CIIOXHbIE 3hUpbI);

e ckangpon 500 n 7000;

® 030H, aTMOcEepPHOE BO3AENCTBUE U CTapeHUE.

He ycTOiYMB NO OTHOLLEHWIO K:

® MpPOAYKTbl MUHEPaNIbHOrO Machna (Macna, CMasKku 1 TOMIMBO).

6.3.10 ®Topkay4dyk (FKM)

ToproBble HAMMEHOBaHNS:

DAI-EL™ Daikin

Fluorel® Dyneon
Tecnoflon® Solvay Solexis
Viton® Du Pont

dTOpKayyyK npumedvaTenieH LUMPOKMM AUanas3oHOM MPYMEHEHNS.
FKM o6nagaet OTNMYHON CTOMKOCTBLIO K BbICOKUM TeMMepaTypam,
O30HY, KUCNOPOAY, MUHEPanbHOMY Maciy, CUHTETUYECKUM rMapas-
JINYECKMM XKUOKOCTSAM, TOMAMBY, apoOMaTW4YeCcKUM BellecTBam W
MHOMMM OpraHW4eckuM pacTBopuTensmM u BewectBaMm. CTONKOCTb
K HU3KUM TemrnepaTtypam Ans CTaTu4ecKoro NprMeHeHNs cocTaB-
nset okono —25 °C (HekoTopble NMPUMEHEHUS N (UnK) KomnayHabl
pocturatoT aheKTUBHOIO ynioTHeHUs BnnoTb Ao —50 °C). Mazosas
NPOHML@EMOCTb O4eHb HU3Kas 1 aHanornyHa 6ytunkay4dyky. Cne-
LmnanbHble komnayHabl FPM o6nagatoT BbICOKON CTOMKOCTBIO K KC-
noTam, TONauBy, BoAe 1 napy.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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ABnssacb GTOPaNacTOMEPOM C BbICOKOW MPOU3BOAUTENBHOCTHIO,
HiFluor® gemMoHCTpUpyeT XUMNYECKYIO CTaBUSIbHOCTb, CPaBHUMYHO
¢ nepdTopkayvykamu (FFKM) npakTnyeckun Bo BCcex cpepax.

Ha npakTtuke B nonsipHbix pacteopuTensx HiFluor® o6napaet 3Ha-
YMTENbHBIMW NPeNMyLLECTBAMY HaZ TPagULMOHHBIMU NONMMepamum
FKM.

HiFluor® MoXeT LUMPOKO UCTONb30BaTbCsl BO BCEX CEKTOpPax Mpo-
MbILLIEHHOCTU. OTOT KOMMayHA, MOXKET UCMONb30BaTbCs Kak Ans
TPaguLMOHHbBIX YMNIOTHUTENbHBIX KONEL B CTaHAapTHbIX (AlonMo-
BbIX 1 METPUYECKMX) pasmMepax, Tak 1 gns guadparm n GopmoBaH-
HbIX TEXHUYECKMNX N3LENNI B COOTBETCTBUN C YEPTEXAMU KIINEHTA,
a Takke MOXET nepepabaTbiBaTbCA B PE3MHO-METANINYECKOM CO-
YyeTaHuu.

TepmocTonkocTb: fo 200 °C v npu 6onee BbICOKMX TeMnepaTtypax C
YMEHbLLEHNEM CPOKa CIy>6bl.

[MB6KOCTb MpY oTpuUaTeNbHON TeMnepartype: NpueNn3nTeNsLHO 00
—25 °C (cneumanbHble koMmnayHAabl npuénnautensHo go 50 °C).

XnMunyeckas CTONKOCTb:

® MUHepanbHOe Macno 1 cMaska, Hu3koe pasbyxaHue B Macnax ot
Ne 1 o Ne 3 no Hopmam ASTM;

® OrHECTOWNKMe rmapasnnyeckme Xngkoctu rpynnsl HFD;

® CUJIMKOHOBOE Macso 1 CMas3Ka;

® pacTuTesNlbHblE N XXMBOTHbIE XXMPbl 1 CMa3Ku;

® anudaTtnyeckne yrnesogopoabl (Tonameo, nponax, 6yTaH, npu-
POLHbIN ras);

® apomarunyeckme yrnesogopopp! (6eHson, Tonyor);

® XJIOpVPOBaHHbIe YrNeBoA0POAb! (TPMXNOPITUNEH N YETLIPEXXII0-
PUCTLIA yrnepon);

® TONMAMBO, BKIIIOYAsA TOMMBO C COAEP>XaHNeM MeTaHona;

® BbICOKUIA BaKyyM;

® OYeHb XOpoLLasi CTOMKOCTb K O30HY, aTMOC(EepHOMY BO3ENCT-
BUIO 11 CTAPEHNIO.

He ycTON4MB NO OTHOLLUEHWIO K:

® MonsipHble PacTBOPUTENM (aLETOH, METUNOBbLIN 3UP, KETOH,
aTunaueTar, QU3TUNoBbIN 3up, ANOKCaH);

e ckavigpon 500 1 7000;

® TOPMO3Hble XNOKOCTI HA OCHOBE MMUNKONS;

® aMMMayHbI ra3, aMmuHbI, LLIENoYu;

® MeperpeTblil nNap;

® HM3KOMOSEKYNAPHbIE OPraHNYeckKue KUCNoTbl (MypasbuHas 1
YKCYCHasi KUCNOTbI).

6.3.11 ®TopocunukoHoBbIN Kay4yk (FVMQ)

ToproBble HAMMEHOBaHWIS:

Silastic® Dow Corning

Silopren® Momentive

FVMQ cogepXuT TpudTOpnponunbHble rpynnbl, a Takke MeTUib-
Hble rpynnbl. MexaHnyeckne n usnyeckne CBONCTBA O4EHb MOXO0-
X1 Ha VMQ.

—Parker (LT .

OpHako (TOPOCUNMKOH MPOSABASET 3HAYUTENIbHO JyHLIY CTOW-
KOCTb K TOMAMBY U MUHEpPasbHbIM MacfiaM W HEMHOMO MEHbLLYHO
CTONKOCTb K ropsiieMy BO3ayXy Mo CpaBHEHUO ¢ cunnkoHoM (VQM).

TepMocTOMKOCTb: NpubnuanTtensHo go 175 °C (makc. 200 °C).
CTOMKOCTb K OTpuuaTeNibHOW Temnepartype: NpuonusnTenbHO A0
-55 °C.

XuMunyeckas CTOMKOCTb: Takasi Xe, kak U anst VMQ, oononHuTensHo

COBMECTUM CO CleayoLLMN BELLECTBaMM:

® apomaTunyeckme MnHepasbHble Macna (Hanpumep, macno IRM
903);

® TOMJIMBO;

® HN3KOMOMNEKYIAPHbIE apoMaTU4eCKne yrnesogopoab! (Hanpu-
mep, 6eH30n, Tonyorn);

6.3.12 lmapupoBaHHbIN GyTagneHaKPUIOHUTPUIbHbIN
kay4yk (HNBR)

ToproBble HaVMeHOBaHUS:
Therban® Lanxess
Zetpol® Zeon

HNBR sBnseTcst CUHTETUYECKUM Kay4yKOM, Nosly4aemMbiM B pe3yrib-
Tare NOMHOro UM YaCTUYHOMO MMOPUPOBAHNS HUTPUIIbHOTO Kay4y-
ka (NBR). MmaBHbiMK1 oTnnymnsimm no cpasHeHnto ¢ NBR aBnsiotcs
6onee BbICOKas CTONKOCTb K Temnepatype (go 150 °C) n xopotLuas
CTOMKOCTb K OKUCNUTENIbHOMY BO3OENCTBMIO (HanpumMep, O30Ha).
HNBR Takxe obnagaet o4eHb XOPOLUMMU MEXaHUYECKUMU CBOM-
CcTBaMMW.

TepMOCTOMKOCTb: NpubnuantensHo go 150 °C.
CTOMKOCTb K OTpULaTenbHOM TemnepaType: B 3aBMCUMOCTU OT CO-
cTaBa, go —40 °C.

XunmMmmyeckas CTONKOCTb:

® anudarnyeckne yrneBofopoabl;

® pacTUTESNbHbIE U XKMBOTHbIE XXMPbl 1 Macna;

e xungkoctn HFA, HFB 1 HFC;

® MHOrMMe pa3baBrieHHble KUCNOTbl, OCHOBaHWS U COMsiHbIE PacTBO-
pbl MPW HU3KKX TemnepaTypax;

® BoAa u nap ¢ temneparypon go 150 °C;

® 030H, aTMOCepHOE BO3AENCTBNE U CTapPEHUE.

6.3.13 NMepdTopkay4yk (FFKM)

ToproBble HaVMeHOBaHUS:
Parofluor® Parker
Kalrez® Du Pont™

FFKM o6napaet xumuydecknmu ceorictBamu PTFE (Teflon®) n ynpy-
rmmn ceolictBammn kaydyka FKM. O6paboTtka nepdtopkayyyka
SIBNSAETCS CMOXHbIM MpoueccoM. B ¢BA3n ¢ 3HaunTenbHo 6onee
BbICOKON CTOMMOCTLIO MO cpaBHeHnto ¢ FKM nepdTopkayyyk mc-
Nonb3yeTcsi TONMbKO B Takux o6nacTsX MPUMEHEHUsi, roe Hepo-

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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CTaTO4YHO MPUMEHEHNE OPYrX TUNOB KoMnayHza. Takue ycroBusi
NPUMEHEHNs (arpeccuBHasi cpega 1 (Un) OYeHb BbICOKME Temmne-
paTypbl) CyLLLECTBYIOT, HANPUMEP, B NOSTYNPOBOLAHNKOBOW NPOMBbILLI-
JIEHHOCTUN, N3MEPUTENILHOWN TEXHWKE USIN XUMUYECKON MPOMbILLNEH-
HOCTW.

TepmocTonkocTb: NpubnuantensHo go 310 °C.
CTOIMKOCTb K OTpuuaTtenbHOW TemnepaTtype: nNpubamsnTensHo Ao
—-15 °C, cneumanbHble komnayHapl fo —35 °C.

Xummnyeckas CTONKOCTb:

® MpPaKTUYECKUN BCE XUMMNYECKNE BELLECTBA;

® KUCIopop, 030H, aTMOcgepHoe BO3OENCTBIE 1 CTAPEHNIO;

® OYeHb HU3Kas NoTepsi Beca B rMy6oKOM BaKyyMe Npu BbICOKUX
Temneparypax.

He ycTON4MB NO OTHOLLEHWIO K:
® XMMUYECKME COedMHEHNs copepkalume dtop (Hanpumep, dpe-
oH 11,12, 13, 113, 114).

6.3.14 NMonunakpunaTtHbin Kay4yk (ACM)

Toprosble HaVMeHOBaHVS:
HyTemp® Zeon
Noxtite® UNIMATIC

ACM, nnn ynpoLLeHo akpunaTHbIi KaydyK, COCTOUT N3 OCHOBaHWS 1
cwmBaroLero moHomepa. OCHOBHOIM MOHOMEpP (Kay4yKkOBOE OCHO-
BaHve) CoOOQepXXUT pasnnyHble akpunaTHble aupbl, KOTOPbIE BANS-
10T Ha PU3NYECKNE CBONCTBA BYSIKAHN3ATOPOB. DTUNEHaKpUNaTHbIN
KayyyK obnafaeT XOpoLUein CTONKOCTLIO K HarpeBy M MUHepasnbHO-
My Macry, B TO BpeMsi Kak 6yTunakpunaTHblii Kay4yk obnagaer nyd-
wen rmbkocTbio Npu oTpuuaTesibHOM TemnepaTtype. AKpunaTtHbIi
Kay4yK AEMOHCTPUPYET XOPOLLYIO CTOMKOCTb K MUHEPanbHOMY Ma-
CIy, KUCNOPOAY 1 030HY Aaxke Npw BbICOKUX TeMnepaTtypax. Bogoc-
TONKOCTb 1 TMOKOCTb NPU OTpuLaTenbHON TeMnepaType MeHbLUe Mo
cpasHeHnio ¢ NBR.

TepmocTonkocTb: NpubnuantensHo o 150 °C (kpaTkoCpo4HO npu-
MepHo po 175 °C).
[M6KOCTb NpU OTpULATENBHON TeMnepaType: npnbnnanTtensHo fo -20 °C.

Xumnyeckas CTONKOCTb:

* MUHepanbHOe Macso (Macno Ans gsuratens, peaykropa, TpaHc-
Muccuny;

® 030H, aTMOC(hepPHOE BO3AENCTBUE N CTapEHNE.

He yCTO4MB MO OTHOLLIEHWIO K:

® TOPMO3HbIE XUAKOCTN Ha OCHOBE TINKONS;

® apomaTuyeckune BELLECTBA U XIIOPUPOBaHHbIE YINIEBOAOPOLbI;
* ropsiyasi Boga, nap;

® KUCIOTb, LLIeN0oYM, aMUHBI.

—Parker [T 2

6.3.15 TepmonnacTn4yHbiv nonuypeTtaH (TPU)

ToproBble HaMeHOBaHUS:
Ultrathan® Parker

CyLecTBYET MHOMO pasfiyHbIX TUMOB TEPMOMIACTUYHBIX Nonnype-
TaHoB (TPU), KOTOpble pas3nnyarTcs COCTaBOM UCMOSIb3YEeMbIX MO-
JIMOMOB 1 N30LMaHaToB.

MaTtepunansl TPU Ha ocHoBe achupa, B HaCTHOCTU, XapaKTepu3yoT-
CS1 O4EHb XOPOLLEN CTOMKOCTLIO K MUHEPASIbHOMY Machy, OTIIMYHON
CTOMKOCTbIO K M3HOCY, BbICOKOWN MPOYHOCTBIO Ha paspbiB 1 yrpy-
roCTblO.

Mopgudukaumm ¢ NprYMEHeHWeM JApYyroro Cblpbs, Harnpumep Mo-
nmacrpa, MOryT yny4lWwuTb CTOMKOCTb K HU3KMM TemnepaTtypam
n rugponuay. Opyrue mopgudukaumm Takxe [aroT BO3MOXHOCTb
3HAYUTENBHO YBENUYUTbL CTOMKOCTb K GropasnaraembiM macnam,
HanpuMep CUHTETUHECKMM CNOXHbIM 3dmpam.

lasoBas npoHuuaemocTb cpasHuMa c lIR.

TepmocTomKocTb: NpubnuantensHo go 80 °C (cneumanbHble TUMbI
0o 100 °C, kpatkocpoyHas o 120 °C).

CTOMKOCTb K OTpuuaTesibHOW Temneparype: NpubnusnTensHO Ao
-45 °C.

KomnayHgb! Ultrathan® He nposiBNsitoT NOBbILIEHNST XPYNKOCTY MpK
oTpuvuaTenbHoON TemnepaType, YTO 03HaYaeT, YTO YMNOTHUTESbHbIE
konbua Ultrathan® He paspyLuatoTcs nog, AencTBUEM MEXaHNYECKON
HarpysKkn (UCMbITaHWS Ha XONMOAHbLIN U3rnb) Jaxke Npu 3HaAYEeHUAX
TEMMNeEPATYP HUKE TemMMepaTypbl Nepexona B CTeKNI006pa3Hoe Cco-
CTOSIHVE.

Xumpnyeckas CTONKOCTb:

® yucTble anudaTnyeckne yrneBogopoabl (mponaH, 6ytaH, HedTe-
NPOAYKTbI); 3arpsidHeHNst (Bnara, CnvpTbl, KUCNOTHbIE UNN Le-
JI04HbIe KOMOVHaLMM) MOMYT OKa3aTb XMMUYECKN arpeccrBHOE
BO3ENCTBUNE Ha NONNypeTaHbl;

® MUHepanbHble Macna 1 cMasKu (onpegeneHHble 4o6aBKu MoryT
oKasaTb arpeccrBHOE XMMUYeCKOoe BO3OENCTBIE HA CTaHaapT-
Hble maTtepuansl!);

® CUNMKOHOBbIE Macsna 1 CMasku;

e Bofa ¢ Temneparypon go 50 °C;

® O30H 1 CTapeHue.

He ycTON4MB NO OTHOLLEHWIO K:

® KETOHbI, NPOCTble 3h1Pbl, CIOXHbIE 3MPbI, CNUPTHI 1 FIMKONK;
® ropsidas Boga, nap, Weno4u, aMmvuHbl U KUCIOTbI.

6.3.16 CunukoHoBbIi Kay4yk (LSR, Q, MQ, VMQ)

ToproBble HAMMEHOBaHUS:

Elastosil® Wacker
Silopren® Momentive
Silastic® Dow Corning

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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TepMUH «CUNMKOHOBBIA Kay4yyK» OXBaTbIBAE€T LUMPOKYIO rpynny Ma-
Tepuanos, cpegn KOTOPbIX Haubonee 4acTo UCMOb3yeMbIM KOM-
nayHooMm SIBNSeTCs  METUNBUHUIKPEMHUAOPraHNYeCKUid  Kaydyk
(VMQ). K aToin kaTteropum Takxxe OTHOCUTCS XXUOKWIA CUNMKOHOBbIN
Kay4dyK (LSR). OH MOXET 6bITb OKpaLLeH NoYTK B Nto6ON LBET U ne-
pepaboTaH Kak OBYXKOMMOHEHTHasA cMeCb. CUTIMKOHOBbIE 9nacTo-
Mepbl Kak rpynna obnagatoT OTHOCUTENBHO Crabon MPOYHOCTHIO
NPy HaTS>XKEHNUW, CONPOTUBIIEHNEM Pa3pbiBY U N3HOCY. OQHaKo OHY
obnagaroT MHOMMMI 0COBbIMY CBOMCTBaMU: B OBLLIEM CriyYae cunu-
KOHbI MEIOT XOPOLLYK CTOMKOCTb K TemnepaTtypam o +230 °C un
XOPOLUYK MOKOCTb Npy OTpuuaTtensHon Temnepartype go —60 °C,
CTOMKOCTb K aTMOC(EPHOMY BO3AENCTBUIO, XOPOLUNE NIONALMNOH-
Hble 1 (P13M4ECKME CBONCTBA, a TakXKe XOPOLLIYHO COBMECTUMOCTb C
pacnpoCcTpaHeHHbIMI cpegamMm.

TepmocTonkocTb: npubnnautensHo go 210 °C (cneunanbHble TUMbI
o 230 °C).

[M6KOCTb MpY oTpuUaTeNbHON TeMnepaTtype: NpueNn3nTeNbHO 0O
—60 °C / -55 °C (cneumanbHble Tunbl go —100 °C).

XnmMmnyeckas CTONKOCTb:

* anudaTtnyeckne macna ans asuratenen n pegykTopos (Hanpu-
mep, macno IRM 901);

® pacTuTeslbHble N )KMBOTHbIE XXVPbl 1 CMa3Ku;

® TOPMO3Hbl€ XXNOKOCTIN HA OCHOBE MMNKONS;

e orHectonkme macna rpynn HFD-R n HFD-S;

® XJIOpMPOBaHHbIE apoMaTn4ecKe yrneBogopoabl (Hanpumep,
xnodeH), xnopgudeHnn (BKIYas oOrHeCTOMKNE N3ONSTOPSI,
oXnaxKaarLLme XUAKOCTN TpaHC(opMaTopoB);

e Boga c TemnepaTypoin go +100 °C;

e cnabble ConsiHble PacTBOpbI;

® 030H, aTMOC(epHOE BO3OENCTBNE N CTapEHNE.

He ycTONYMB MO OTHOLLEHNIO K:

® reperpeTblil BOASAHON Nap ¢ Temnepartypoin Bbiwe +120 °C;

® KUCOTbI U LLEeNnouu;

® CUJIMKOHOBOE Macso 1 CMas3Ka;

® HM3KOMOSEKYNAPHbIE XNOPUPOBaHHbIE YreBOA0POAb! (Hanpu-
Mep, TPUXII0PITUSIEH);

® apomMaTtun4eckoe MyHepasibHoe Macrno;

® TOMMVBO;

® apomaruyeckue yrnesogopofpl (Hanpumep, 6eH30n, Tonyon).

6.3.17 byTtagueHCcTMpONbHLIN Kay4dyK (SBR)

ToproBble HAMMEHOBaHWSI:
Buna SE, SL,V Lanxess
Intol® Eni Versalis

SBR, BeposiTHO, 60rnee M3BECTEH Mog CTapbiM/ HAaVMEHOBaHUSMU
«Buna S» unn «GRS» («cTaHgapTHbIN (rOCY[apCTBEHHbIN) CTUPOb-
HbI Kay4yK»), KOTOpbIA BNepBble 6bln NPON3BEAEH Nog, KOHTPOIEM
npasuTenbcTBa B nepuog ¢ 1930-ro no 1950-1 rogbl Anst 3aMeHbl
HaTypanbHOro Kaydyka. O6bl4HOE Konm4ecTBO 6a30BbiIX MOHOME-
poB 6yTagmneHa 1 cTypona cocrtasnseT npubnusntensHo 23,5 %.
Okono TpeTn MupoBoro obbema npoussogmmoro SBR ncnonbsy-

—Parker (LT 2

eTcs Npy Npou3BoACTBE LWMH. Vicnonb3oBaHue ynnoTHeHun SBR
06bIYHO OrpPaHNY4eHO NMPUMEHEHNUAMN C TOPMO3HBIMU XKXNOKOCTAMU
Ha OCHOBE MMKONS.

TepMoCTOMKOCTb: NpubnuantensHo go 100 °C.
[M6KOCTb Mpu oTpuLaTENBHON TeMnepaType: NPUGAN3NTENbHO 4O
-50 °C.

Xumunyeckas CTONKOCTb:

® BOAA, CMMPT, MMKOSb 1 ornpeaesieHHble KETOHbI (Hanpumep,
aLETOH);

® TOPMO3HbIE XXMOKOCTN HA OCHOBE IIMKOSS;

® CUNMKOHOBOE Macno 1 CMa3Ka;

e cnabble BoAHble PacTBOpPbI, crabble KACNOTbI, LLENoyn U Cosn.

He ycTon4mB No OTHOLLEHNIO K:

® MUHepasnbHOEe Macno u cmaska, ToMnnBo;

* anudartnyeckme yrneBofopoabl, Takme Kak nponad, 6yTaH, neH-
TaH, rekcaH, refra;

® XJIOpPUpPOBaHHbIE YIMEBOAOPOAbI, TAKUE Kak X1opodopMm, Tprx-
JIOP3TWIEH, TETPaxnopug;

® OKMCNWTENbHas cpefa, HanpyuMep asoTHas KMCcnoTa, XpoMoBas
KuMcroTa, Nepekncb BOJopoaa, XJ1op, 6poMm.

6.4 Bbi6op KOMnayHpa

KayyykoBoe ocHOBaHue 1 TBeEpOOCTb 3NaCTOMEPHON PE3NHOCMECH

SBNSAIOTCA BaXKHENLLUMMU NapaMeTpamn ans eé ycTon4mBoCcTM K Ha-

rPeByY, XMUYECKMM 1 MEXaHUYECKUM Harpy3kam.

Kog komnayHpa Parker, Hanpumep N0674-70, copepXXnT asa cne-

OYOLMX KIHOYEBbIX 3NeMeHTa:

1. Tun Kay4dyka, Ha KOTOPOM OCHOBaHa Pe3MHOCMECH, 3a[aeTCs Ha-
YanbHOW 3arnaBHON GYKBOWA:

= nonuakpwnar
= BGyTUN NN XNopoByTUn

= XnopnepeH

= 3TUNIEHNPONWMEH U 3TUNEHNPONUIEHANEH
= GyTagneHCcTUpon

= (pTOPOCUNUKOH

= GyTagneHaKpUIoOHNTPUI

= TEPMONIACTUYHBIA NONYpPETaH

= CUINKOH

= Topyrnepos

= aNuXnopruapuH

<<WwWwTvzZromoO w >

2. lnanasoH TBEpPAOCTN KoMMayHaa o0603HayaeTcs MnocnegHnMn
undpamm; Hanpumep, «70» O03HaA4aEeT, YTO AManas3oH TBEPAOCTU
ONs COOTBETCTBYIOLLEro KomnayHga cocrasnset 70*° eguHuiy, no
wkane LLlopa A (M3mepeHune Ha NockomM o6pasLe).

Yucno mMexpgy OBYyMS 3TMMU 3fieMeHTamy NpencTaBnsieT onpepe-

NeHHyo opMyny CMecH, KoTopasi rapaHTUpYeT , YTO faHHas pesu-

HOCMeCb BCerfa nponsBoanTCs B COOTBETCTBME OQHOMY 1 TOMY XXe

COCTaBy M 4YTO 3Ta CMeCb Oblfla BCECTOPOHHE MPOTECTMPOBaHa A0

MOMEHTa YTBEPXKAEHNS KOMMaHnen Parker.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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Bbi6op 6a30BOro Kay4yka

CoBMeCTMMOCTb Cpefibl U TemnepaTypHas CTOMKOCTb SBASIOTCH
Hanbonee BaXXHbIMM NapameTpamun ons Bbibopa 6a30BOro Kaydyka.
ToyHOe 3HaHMe TemnepaTyp 1 cpedbl (BKNIHO4as CMa304Hble MaTe-
puanbl 1 YACTSALLME CPEACTBA), KoTopble 6yayT BO3AENCTBOBATL Ha
YMNOTHEHNE B KOHKPETHbIX YCMOBUSAX NMPUMEHEHNS, ABNSETCA 065-
3aTtenbHbIM TPeboBaHneM gns Bbibopa nogxoasiiero 6a3oBoro ka-
ydyKa.

[wrana3soHbl Temnepartyp, NpuBeLeHHbIe Ha puc. 6.5 ons pasnu4HbIX
KOMMNayHOoB 3/1acTOMepPOB, OTHOCATCS K ANUTENbHOMY BO3AENCT-
BMIO TEMMNepaTypbl B OKPY>XEHWUN Cpefbl, KOTOpas He okasbiBaeT
arpeccmBHOro AencTBus Ha 6a30BbIi 3N1acTOMep Mpu 3TUX TEM-
neparypax. [Onsa 6onbWMHCTBa TUMOB Kayyyka MepBOHaYasibHbIN
NPOAOMKNTENBHBIN NEeperpes anacToMepa BefeT K AanbHeENLemMy
CLUMBAHWIO MOIMMEPHbIX Lienei, T. €. MPUOBPETEHNIO TBEPAOCTUN 1
BbICOKOW OCTaTo4HON aedopmanmn. ITO NPUBOANT K YBENNYEHMIO
HenTpanusauun gedopmaumm n (Um) cun ynpyroctu, BbI3BaHHbIX
cxaTvem. Ecnu octasLumxcsa cun ynpyroctu okasblBaeTcs HegocTa-
TOYHO, MOTYT BO3HUKHYTb YTEYKN.

KpaTtkocpoyHoe npeBbilleHne [onyCTUMbIX TemnepaTtyp AnuTenb-
HOro BO3LENCTBNA BOSMOXHO A0 ONPEAENIEHHON CTeNeHn (B 3aBu-

CYMOCTIN OT COBMECTUMOCTU CPefbl), HO BEAET K YMEHbLLEHWNIO CPO-
Ka cny>6bl (puc. 6.5).

MpakTnyeckn BCce anacTomepbl B GOMbLUEA MM MEHbLUEN CcTene-
HN NOABEP>XXEHbl N3MEHEHNAM nof, U3NHECKUM WU XUMUYECKM
BO3[€ENCTBMEM Cpeabl, KOTOPOE 3aBUCUT OT XMMMUYECKOro cocTasa
anacTomepa 1 cpefbl, a Takxke OT AeNCTBYIOLLMX YCIOBUIN OKPY>XKa-
towlen cpeabl. OgHMM 13 raBHbIX PaKTOPOB ABMSETCA TemneparTy-
pa. C pocToM TemnepaTypbl arpeCCMBHOCTbL Cpeabl NoBbILLAeTCS.

dusnyeckme BO3OENCTBUSA BKIOYAOT ABa NapannenbHbIX Npolecca:
1. MNornoweHne cpenbl anacToMepom.
2. BblgeneHne pacTBOPUMbIX MHIPEQUEHTOB KOoMMayHaa (oco-
6€eHHO nnacTnduKaTopoB) N3 anacToMmepa.

PesynestaTtom siBNseTca nameHeHne obbema, T. €. pasbyxaHue uam
ycagka. CTeneHb n3mMeHeHns o6bema B OCHOBHOM 3aBMCUT OT Tuna
cpefdpl, CTPYKTYpPbl Kay4ykOBOro KomnayHga, Temnepartypbl, re-
OMeTpUu4eckon hopmMbl (TONWMHBLI Matepunana) u oT CAaBIEHHOro
COCTOSIHVA JeTann U3 Kayyyka. B coaBneHHOM COCTOSIHWMM Kayyyk
pasbyxaeT 3Ha4NTENbHO MeHbLUe (3o 50 %), 4em B CBOGOAHOM CO-
CTOSIHWK, KaK 3TO MPOUCXOOWT Npu TecTax Ha pasbyxaHue.

SBR

ByTagnmeHCTMPOnbHBIN Kayvyk

TPU

MonnypeTaH

IR

ByTagnmeHakpunoHNTPUBHLIN Kay4yk
NBR

ByTapneHakpnnoHUTPUAbHBIN Kay4yk
HNBR

CR

XnopnepeHoBbI Kayvyk

ECO

ONUNXNOPrnapuHOBbLIN Kay4yk
ACM

MonnakpunaTHbIN Kay4yk

EPDM
STUNEHNPONUNEHANEHOBBIN KaydyK
vMQ

CWNMKOHOBbIN Kay4yk

FVYMQ

PTOPOCUNMNKOHOBbIN Kay4yK
FKM

dTopkay4yk

FKM

dropkay4yk (HiFluor®)

FFKM

MepdTopanacTtomep (Parofluor®)

TMapVPOBaHHbIN GyTaaneHaKpPUIOHUTPUIIBbHBINA KaydyK

-100 -75 -50 -25 0 25 50 75 100

Mepuog pa6oTbl 1000 yacos.

[aHHble avanasoHbl TeMneparyp AeNCTBUTENbHDBI A YCNOBUIA NPUMEHEHWS!, B
KOTOPbIX N36EraeTcst KOHTaKT CO CPeoV, OKa3blBatoLLIEN arpecCMBHOE BO3AEN-
CTBVE Ha paccMaTprBaeMbIi KOMMayHA,

Mpumep: VMQ: B Bo3ayxe fo +210 °C, B8 Boge fo +100 °C.

Puc. 6.4 BepxHuvie npenesnbsl TeMnepatypbl 4151 Pa3/INHbIX 31aCTOMEDHbIX
marepuvanos

—Parker [T .

125

150 175 200 225 250 270 320 Temnepatypa

[Cl

JocTuraeTcs ToNbLKO Npu onpeaeNieHHbIX YCNOBUAX CO cneuuanbHbIMU KoMnayHaamm

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Temneparypa ['C]

200 Fkm

150 HNBR
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50
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[aHHas cxema NPYBOAMTCS UCKMIOHUTENBHO AN cnpaBki. PakTnyeckoe Bpems
CNy>X6bl YINOTHEHNSA NPK SKCNAyaTaumm C NPeBbILLEHNEM TeMmnepaTypbl 3aBUCUT
OT YCNOBUA MPUMEHEHNS 1 YNIOTHAEMOW Cpeab!.

Puc. 6.5 BepxHue npegesbl TeMnepatypbl 4151 Pas3/iNyHbIX 31aCTOMEPHbIX
martepuanos

Mpepen QoONycTMOro U3MeHeHusi obbema 3aBWCUT OT YCNIOBUN
npuMeHeHns. Ons ctaTnieckux ynioTHEHWN MOXET ObiTb JOMYCTW-
MO pasbyxaHne obbema Ha BenunynHy ot 25 % po 30 %. OgHako
HEOOXOAMMO yYUTbIBaTb TOT (PakT, YTO pasbyxaHune BedeT K yxya-
LLEHWIO MEXaHUYECKNX CBONCTB, OCOOEHHO TeX, KOTOPbIE YNy4LuatoT
CTOWNKOCTb K BblAaB/IMBaHMIO.

B cnyvae guHammnyeckux ynnoTHeHuin pasbyxaHne BefeT K MoBbl-
LLEHHOMY TpPeHuo 1 6oniee BbICOKOM cTeneHn maHoca. Cneposa-
TeNbHO, MakcumManbHasa BenuumHa pasbyxaHus 10 % He pomkHa
npesbiwatbes. CnepyeT nsberatb ycagku, Tak Kak ycagka YMeHb-
LUWT CXaTue 1 yBENNYNUT PUCK YTEYEK.

BbigeneHue nnactudukaTopa M3 mMarepuana nHorga MoXXeT 6biTb
KOMMEHCMPOBAaHO MOMJOLLEHNEM KOHTaKTHOW cpefbl. B atom cny-
Yae, HECMOTPS Ha KOMMEeHcaumio Npu MOrmoLeHn, Cyxoe Harpe-
BaHne MOXXeT MPMBECTU K MOBbILEHHON yCafKke W yTeykam npu
BbICbIXaHUM 3nacTtomepa. XuUMmyeckas peakuus mexpay cpepom
N 371aCTOMEPOM MOXET BHECTU OKONOCTPYKTYPHbIE N3MEHEHNS B
hopmy fanbHenwero clunMBaHns unu pacnaga. [lake o4eHb masnble
XMMUYECKME N3MEHEHNS B 31aCTOMepe MOryT MPUBECTU K 3HAYU-
TeNbHbIM U3MEHEHNAM B (DU3NHECKMX CBOWCTBaX, HanpumMep K no-
BbILLEHUIO XPYNKOCTW. 1o aTon NprynHe BCcerga cneayeT BbibnpaTb
KOMMayHA, COBMeCTUMbIN co cpeponi. COOTBETCTBME anacTomepa
onpepgeneHHbIM ycnosmaM MNpuUMeHeHns MOXXeT ObITb yCTaHoBe-
HO, TONbKO €CNN N3BECTHbI CBONCTBA Kak cpefbl, Tak 1 anactomepa
0151 TUMOBbIX YCNOBWI 3KcnnyaTaumn. Ecnm KOHKPETHbIN MaTepuan
NOAXOQUT ANsi Cpedbl, CHUTAETCS, YTO OH «CTOWKWIN» K 3TOWN cpeqe.
Bonee noppobHasi uHopmMaums MO COBMECTMMOCTU 3f1acTOMEp-
HbIX MaTepuanoB K Hanbonee 4acTo UCMONb3YeMbIM Cpeaam coaep-

—Parker (LT ;

Mepviog paboTbl

50 100 500 1000 [4ackl]

XUTCH B Tabnuue coBmectumocTn cpeg Parker (cm. MNpunoxxerne),
B KOTOPOW MepeyvncrneHbl pekoMeHgaumm no KomnayHpam 6onee
YeM Ans TbICAYM XKMOKOCTEN 1 ra3os.

6.5 Bbi6op KOoMnayHaa B COOTBETCTBUU CO
cneundukaumsavm Hopm SAE n ASTM

Cunctema Knaccudvkaumm amepukaHCKnX CTaHOapToB ANA Kay4y-
KOBbIX MPOAyKToB B aBTomobunectpoeHnn ASTM D 2000 siBnseTt-
CSl CNTO>XXHOW 1 B HEKOTOPOW CTEMNEHW TPYAHON AN UCMOSb30BaHUs
NPYKIagHbIMU MHXEeHepamy 1 Npon3soguTensMu Kaydyka. Kogpl,
COCTOSILLME N3 Yncen 1 6ykKB, HEMPOCTO 3arOMHUTb U TOJIKOBATb.
Monb3oBaTenu [OomKHbI KOQUPOBaTL CBOW TPpeboBaHus, T. €. nepe-
BOAWTb UX nog TpeboBaHms ASTM D 2000, a n3arotoBuTen 4OMKHbI
[eKoampoBaTtb MX CHOBa B CTaHAapTHble Tabnuubl. B ASTM onu-
CaHne OfHOro Kay4ykoBOro KomnayHaa MOXET UMETb QJIMHY B He-
CKOJTbKO CTPOK. BO3MOXHO, NO 3TON NpryMHE CUCTEMA HE HAaxoauT
LUMPOKOro npuMeHeHns BHe npepenos CoefunHeHHbIX LLTaTos, 3a
UCKITIOYEHNEM HECKOJNIbKUX aBTOMOBWUSIbHBIX NPOV3BOAUTENEN, Ha-
npasneHHbIX Ha pbiHOK CLUA. MpOMBbIWNEHHOCTb 34eChb CKITOHHA
NCMNONb30BaTb BHYTPEHHWE CTaHAapTbl, paspaboTaHHble nog cne-
umanbHble Tpe60oBaHNS KOMMaHWA, KOTOPble He NOAXOAAT ANs rNo-
6anbHON cucTembl Knaccudukaumn.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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BasoBbin ana- KomnayHp Parker >Kect- LiBet ASTM D 2000 / SAE J 200
cTomep KOCTb
[LWop A]
EPDM E0540-80 80*° YepHbIN 2 AA 815 A13 F17 EA14
NBR N0674-70 70%° YepHbIN 2 BF 720 B34 EO14 EO34
NBR N0525-60 60*° YepHbIN 2 BG 620 B34 EO14 EO34 EF11 EF21 EA14
NBR N0674-70 70%° YepHbIN 2 BG 720 B14 B34 EO14 EO34 EF11 EF21 EA14
NBR NO0741-75 75% YepHbIN 7 BG 815 EO14 EO34 EF11 EF21 EA14 Z1 (75%° XKecTkocTb) Z2"
NBR N0552-90 90*° YepHbIN 7BG 915 B14 EO14 EO34 EF11 EF21 F17
EPDM E0529-60 65 YepHbIi 2 CA 620 A25 B44 Z1 (65*° >KecTkoCTb)
NBR N0674-70 70%° YepHbIN 3 CH 720 A25 B34 EO16 EO36
NBR NO741-75 75* YepHbIi 3 CH 815 A25 B34 EO16 EO36 Z1 (75*° XKecTkocTb) 72"
NBR N0552-90 90*° YepHbIN 3 CH 915 B34 EO16 EO36
ACM A0607-70 70%° YepHbIN 3 DH 715 A26 B16 EO16 EO36 F13
FVYMQ L0677-70 70%° CUHWI 2 FK 708 A16 EA36 F19
vMQ S0595-50 50%° KpacHbIN 3 GE 505 A19 B37 EO16 EO36 F16 G11 EA14
vMQ S0613-60 60*° KpacHbIN 3 GE 605 A19 B37 EO16 EO36 F19 G11 EA14
vMQ S0604-70 70%° KpacHbIi 7 GE 707 A19 B37 EO16 EO36 F19 G11 EA14
FKM V0747-75 75% YepHbI 2 HK 715 A1-10 B37 B38 EF31 EO78 F15 Z1 (75%° XKecTKocTb)
FKM V0884-75 75%° kopuyHeBbli 2 HK 715 A1-10 B37 B38 EF31 EO72 F15 Z1 (75*5 XKecTkocTb) Z2
(koprYHEBbII)
FKM V0747-75 75 YepHbIN 4 HK 715 A1-11 B38 EF31 EQ78 Z1 (75*° >KeCTKOCTb)
FKM V0884-75 75%° KopuyHeBbln 4 HK 715 A1-11 B38 EF31 EO78 Z1 (75*° XKecTkoCTb) Z2 (KOPUYHEBBII)
FKM V0709-90 90*° YepHbIN 3 HK 915 A1-10 B37 B38 EF31 EO78
FKM V0894-90 90*° kopuyHeBbln 3 HK 915 A1-10 B37 B38 EF31 EO78 Z1(kopu4HeBbIii)
FKM V0709-90 90*° YepHbIN 5HK 915 A1-11 B38 EF31 EO78 F15
FKM V0894-90 90*° KopuyHeBbln 5 HK 915 A1-11 B38 EF31 EO78 F15 Z1 (kOopnyHeBbIi)
NBR NO0674-70 70%° YepHbIN SAE 120 R1 Class 1
NBR N0552-90 90*° YepHbIN SAE J515 Type 1

T OctaTto4Has gecopmaumns makcumym 20 % nocne 70 4/ 125 °C, oueHeHHas
Ha KOHTPOSbHbIX 06pasLiax B COOTBETCTBUN C HopMammn ASTM D 395.
Tab. 6.3 Bbi6op komnayH[a B COOTBETCTBUM CO crieyupukaumsmm Hopm SAE n ASTM

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 82 Prédifa Technology Division



6.6 KomnayHAab!

Kop, basosbii  XKect- LlBer
cocTtaBa 3nacTomep KOCTb
[Lop A]

MonuakpunaTHbiA Kay4yk (ACM)
A8845-70 ACM 70% YepHbIN

MonuxnoponpeHoBbi Kay4yyk (CR)
C0557-70 CR 70%° YepHbIN

C0944-70 CR 70%° KpacHbIn

STuneH-nponuneHoBbi Kay4yk (EPDM)

E0529-60 EPDM  go*° YepHbIN
E0540-80" EPDM  gp* YepHbIn
E3609-70 EPDM  70*° YepHbIN
E3678-80 EPDM  gp*° hroNeToBbIN
E3804-90 EPDM  gp*° YepHbIN
E8556-70 EPDM  70*° YepHbI
E8743-70 EPDM  70%® YepHbIN
E8780-80 EPDM  gp*° YepHbI
E8790-70 EPDM  70*° YepHbIN

ByTagneHakpunoHuTpuibHbin Kayyyk (NBR)

N0525-60 NBR 60*° YepHbIN
N0552-90" NBR 90*° YepHbI
NO0674-70" NBR 70%° YepHbI
N3505-50 NBR 50%° YepHbIN
N3575-75 NBR 75% YepHbIN
N3578-80 NBR 80*° YepHbIN

—Parker (LT

TemnepaTtypHbIi
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CBoiictBa / 06nacTn NpMMeHeHus

Anana3oH cTatuka

[°Cl

+150

+100
+100

+150
+150

+150

+150
+150
+150

+150

+150

+150

+100
+100
+100

+100
+100
+100

CTaHOApPTHbIA KOMMNayHE,

XopoLuas ocTatovHas gecdopmauynsi

ropsiyasi Boga

Bo3ayx go 150 °C

nap go 200 °C

pasbaBnieHHble KUCMOTbI

TOPMO3HbIE XXNAKOCTU Ha OCHOBE HEMUHEpPAaSIbHOMO Macna
CTaHOAPTHbIV KOMMNayHA,

cooTBeTcTBYeT FDA

(EC) Ne 1935/2004

Knacc VI USP

He NoaXoQuT AN UCMONb30BaHNSi C MOJIOKOM U MULLIEBLIM MaCoM

Parbak® KomnayHg

LN ICNONb30BaHUsA B CUCTEMaX NMPOMbILLIEHHOrO OXNaXKAEHVS BOAb!
YNyULIEHHasi CTOMKOCTb K CTapeHuto

yNyYlUEHHas CTOMKOCTb K CTapeHuio

(EC) Ne 1935/2004

LNA NULLEBON NPOMBbILLNEHHOCTU

6e3 MPOAYKTOB XKUBOTHOrO MPOVCXOXAEHUS

® CTaHOapPTHO NCNONb3YyeTCcs B cny4vasiX, CBA3aHHbIX C NUTLEBON BOFI,OI7I

paspelumTensHas gokymeHTtaumsa: KTW, W 270, EN 681-1, W 534,
ONORM B-5014-1, BfR

cootBeTcTByeT FDA (He nogxoguT Anst UCMONIb30BaHWS C MOJTIOKOM
N NMLLEBBLIM Macsiom)

(EC) Ne 1935/2004

CTaHZapTHO UCMONb3YETCS B CyYasiX, CBA3aHHbIX C MUTLEBON BOLON
paspelumTensHas gokymeHTtaums: KTW, WRAS, W 270, EN 681-1,
W 534, KIWA, NSF 61, ONORM B-5014-1

cootBeTcTByeT FDA (He nogxoguT Ans UCMONIb30BaHWS C MOJTIOKOM
N NULLEBBLIM Macsiom)

(EC) Ne 1935/2004

CTaHOapTHbIA KoMnayHL,

CTONKOCTb K MUHEPaNibHOMY Macsly U npogyKTam 13 MUHepPasibHOro
Macna, >XMBOTHbIM 11 PACTUTENBHBLIM XXpam

06bI4HO MCTONb3YETCS A/1S TUPABANYECKIX 11 THEBMATUHECKMX CUCTEM, COBMECTIM
C rMEpaBNMYECKIMM MACIOM, BOGHO-TIMKONEBOM CMECHIO (KIAKME rMapodTopoyrie-
pogbl HFC) n BogomacnsHbiMi amMynscusmi (ugkue rugpodropankadsl HFA)

YNyYLlWeHHas CTOMKOCTb K 030HY U aTMOCEPHOMY BO3AENCTBUIO
HN3Kasa TemnepaTtypa C yay4LeHHOW CTOMKOCTLIO K Maciy

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Kog Basoeet  XKect- LiBet TemnepartypHein  CBoricTBa / 06nactu npuMeHeHUs
cocTtaBa 3nacToMep KOCTb [nanasoH cTaTmka
[LLop A] [°C]

rmapupoBaHHbI HUTPUNGyTaameHoBbIN kaydyk (HNBR)

N3510-85 HNBR gs5*° YepHbIN -35 +150

N3512-90 HNBR  g0*® YepHsbIN -35  +150

N3554-75 HNBR  75% ceBemno-seneHbii -35  +150

N3573-75 HNBR  75% YepHbIN -35  +150

N3723-80 HNBR  gp*° YepHbIN -35  +150

N3813-70 HNBR  70*® YepHbIn -40  +150 ® [/15 HU3KMX TemnepaTyp

N3831-70 HNBR  70*° YepHbIin -35 +150 e nopxoaut onisi AdBlue®? npumepHo go 80 °C
N3837-85 HNBR g5*° 3eneHbl -35  +150

N8505-70 HNBR  70*° 3eneHbli -35 +150 ® nMoaxoauT ons npuMeHeHuin ¢ 6uoamsenem (RME) go 80 °C
N8680-90 HNBR  gp*° YepHbIN -40 +150 ® NS HU3KNX Temneparyp

N8888-70 HNBR  70*° XKENThIN -35 +150 ® 15 MPUMEHEHNS C ra3oM 1 BOOOM

e opo6peHo ansd EN 549, EN 681-1

TepmonnacTtuyHbie anactomepsl (TPE) (Ultrathan®)
P4300 TPU 925 XKENThIN -30 +110 ® OTNNYHbIE MOKa3aTenu Npu BbICOKMX TEMMEPaTYPaxoTNYHble AnHa-
MUYECKME NnokasaTesun
® 0OYeHb XOpOoLLasi CTOMKOCTb K FMApONn3y

P5000 TPU 94*° TemHo-3eneHbin -20  +100 ® XOpoLlas CTONKOCTb K rngponnay
e cootseTcTBYeT FDA
P5001 TPU 94*° KOPUWYHEBBIN -35 +100 ® XxopoLuasi CTOMKOCTb K rMaponunay
P5007 TPU 82*° 3eneHblil, nppo-  -35  +80 ® CTaHAAPTHbLIN KOMNAayHA,
3payHbIn
P5008 TPU 94*° 3eneHbli -35 +100 e CTaHOapTHbIV KOMNayH4,
P5009 TPU 94*5 cepblii -45  +95 ® OJ19 HU3KUX Temneparyp
P5012 TPU 90*° KpacHbIn -38  +100 ® XopoLlas CTOMKOCTb K rMaponnay
P5029 TPU 94*° ectectBeHHbIn  -20  +100 ® xopoLuasi CTOMKOCTb K rnaponunay
e cootBeTcTByeT FDA
P5070 TPU 83*° 3eneHblin -35 +85 ® XxopoLlasi CTONKOCTb K rMaponunay
P5075 TPU 80*° KpacHoBaTo- -45  +80 ® U1 HU3KUX Temneparyp
XKENTHINA
P6000 TPU 95%° cepbin -35 +110 ® OYeHb BbICOKas MexaHuyeckasi MpO4YHOCTb
® CTOWKOCTb K BblaB/MBaHuo
P6030 TPU 93*° OpaH>XeBbIN -35 +105 ® BbiCOKasi MexaHu4yeckast NPOYHOCTb

® CTOINKOCTb K BblOoaBnmBaHUMO

CuUnuKoHoBbIN Kaydyk (VMQ)

S0595-50 VMQ 50*° KpacHbIN -55  +200
S0604-70 VMQ 70%° KpacHbIi -55  +200 ® CTaHOapTHbI KOoMNayH,
e rops4uin Bo3gyx go 210 °C
e Boga go 100 °C
® MOAXOOWT TOMBbKO B KAYECTBE CTAaTUHYECKOrO YMIOTHEHNS
S0613-60 VMQ 60*° KpacHbIn -55  +200
S0614-80 VMQ 80*° KpacHbIn -55  +200

Kupkum cunukoHoBbin Kay4yk (LSR)

S3693-50 LSR 50%° KpacHoBaTto- -50  +200
KOPUYHEBbIN

S3695-60 LSR 60*° KpacHoBaTto- -50  +200
KOPUWYHEBBIN

S3697-40 LSR 40%° KpacHoBaTo- -50  +200
KOPUYHEBbIN

S3698-70 LSR 70%° KpacHoBaTto- -50  +200

KOPU4YHEBbIN

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 84 Prédifa Technology Division
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CsoicTtea / 06nactn NpMMeHeHUs

[Nsi BbICOKMX TeMneparyp

XOpoLLas CTOMKOCTb K HA3KUM TemnepaTypam

yCTaHaBMBaETCA NPEMYLLECTBEHHO B MECTaXx, rae BaxHa CTon-
KOCTb K TOMAVBY 1 Macny

npeo6nagaeT B aBUaLVIOHHON MPOMbILLIIEHHOCTM

noaTBepXAaeHo anAa BOEHHOro N a3poKOCMUNYeCKOro npmMeHeHns
ncnosib3yeTca B CoegUHEHNAX aBTOMOOMNBHOIO TONAMBaA

noaoTBepP>XAeHO A1 a3POKOCMUNYECKOro npnmMmeHeHmns

CTaHOapTHbIA KoMMayH,

ONSA BbICOKMX Temneparyp

ropsiyee mMacno

apomaTtuyeckne pacTBopuUTEN

06LINPHasA YCTONYMBOCTb K XUMNYECKOMY BO3AENCTBUIO
OTHECTOWKME XUOKOCTA C 3¢hpmpom HhocOopHOI KUCNOTbI U XJ1I0prit-
LpPOKap6GOHATHLIM OCHOBaHVEM

cononumMep

cononumep
cononumep
cononumep
TPOWHON cononnmep
cononmmep
cononumep

TPOWHON cononnmep
yny4LleHHasi COBMECTUMOCTb CO Cpefamm

yny4lUueHHas COBMECTUMOCTb CO Cpefamu
LNA HASKUX TemnepaTyp
yny4lUeHHas CTOMKOCTb K HU3KUM TeMnepaTypam

® noaxoauT onsa npuMeHeHus ¢ 6uoamsenem (RME)

cootBeTcTBYeT FDA

(EC) Ne 1935/2004

6e3 NPOAYKTOB XXNBOTHOMO MPONCXOXKAEHNS
YNyYLWEeHHasa CTONKOCTb K BOAHBIM MINKONSAM U KUCNIOTam

e cootBeTcTBYeT FDA

Kog Bbasoeet  XKect- LiBet TemnepartypHbIi
cocTtaBa 3nacTomMep KOCTb [nanasoH cTaTmka
[LWop A] [°C]
®dTOpCHUNNKoHOBbIN Kay4dyK (FYMQ)
LO677-70 FVMQ  70*° CUHWIA -60 +170
LO806-80 FVMQ  go*° CUHUIA -60  +170
L3355-70 FVMQ 70*° XKENTbIN -60 +170
L8559-70 FVMQ 70*° CUHWI -60  +170
L8585-80 FVMQ  go*° CUHUIA -60  +170
®dTopyrnepogHbii kay4vyk (FKM)
V0709-90 FKM 90*° YepHbIN -25  +200
V0747-75" FKM 75%° YepHbIN -25  +200
V0763-60 FKM 60%° KOPWYHEBBI -25  +200
V0884-75 FKM 75% KOPUYHEBBIN -25  +200
V0894-90 FKM 90*° KOPU4YHEBBIN -25  +200
V3642-75 FKM 75% YepHbIi -25  +200
V3670-70 FKM 70% 3eneHbIn -25  +200
V3681-80 FKM 80*° 3eneHbl -25  +200
V3736-75 FKM 75% YepHbIn -28  +200
V3738-75 FKM 75% YepHbIN -20  +200
V8592-75 FKM 75% CUHWIA -40  +200
V8703-75 FKM 75% YepHbIN -30 +200
Vv8722-75 FKM 75%° YepHbIN -25  +200
V8750-70 FKM 70%° YepHbIN -25  +200
VvV8802-80 FKM 80%° CUHWIA -40  +200
V8877-75 FKM 75% CUHWIA -50  +200
V8989-80 FKM 83*° YepHbIN -40  +200
BbicokoaddekTuBHbiii htopanactomep (HiFluor®)
V3819-75 FKM 75% YepHbIN -25  +250
V8534-90 FKM 90*° YepHbIN -25 +250
V8730-70 FKM 70%° 6enbiii -25  +250

—Parker (LT

85

(EC) Ne 1935/2004
nuuiesas NPOMbILLNIEHHOCTb

ANA HASKUX TemnepaTyp
0COGEHHO YNy4lUEHHAs CTOMKOCTb K HU3KUM TeMrepaTypam

018 HUSKNX TeMneparyp
yny4lleHHasi COBMECTUMOCTb CO cpefamit 1 yny4lleHHble MexaHNn4eckune CcBolicTBa

yny4LleHHasi CTOMKOCTb K BOOHBIM MMKOMSIM U KACIOTam
OTNINYHAsA AOCTYMNHOCTb B CTaHAAPTHbLIX pasdmMepax Parker
yny4LleHHasi CTOMKOCTb K B3PbIBHOW OEKOMMPECCUN 1 BblAaBNNBaA-
HMIO 13 3a3opa

NprYIMEHeHe B MOPCKOMN 1 HedbTeao6bIBaOLLEN MPOMBILLIIEHHOCTN
nMLLeBasi MPOMbILLIEHHOCTb

cootBeTcTBYeT FDA

(EC) Ne 1935/2004

0CO6EHHO XOPOLLO MNOAXOAUT AMSi UCTIONB30BaHNS NPU BbICOKUX
Temnepartypax 06paboTKn 1 C arpecCBHON cpenomn

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHNNA

Kog Basoeet  XKect- LiBet TemnepartypHbIi
cocTtaBa 3nacToMep KOCTb [nanasoH cTaTmka
[LLop A] [°C]

BbicokoaddekTuHbIN thTopanactomep (HiFluor®)

V3852-65 FKM 65% YepHbIN -25  +250 .

V8558-75 FKM 3efeHblln -25 +260 .

75:5

BbicokoaddekTuBHbi hropanactomep (HiFluor® FB)

CsoicTtea / 06nact NPMMeEHeHUsA

NCMoNb3yeTcs NPENMYLLECTBEHHO ANS NTbIX (YHKLNOHANBHbIX
KOMMOHEHTOB 1 MeMbpaH/guadparm

LBeTHaA Bepcus

OYeHb XOpoLLas XMMUYecKasi CTONKOCTb
OYeHb XOpoLLas akosasi CTabusIbHOCTb
cootBeTcTBYeT FDA

(EC) Ne 1935/2004

O4YeHb XopoLLas XnMMmyeckasi CTONKOCTb
xopoLas cTonkocTb K napy (CIP/SIP)
cootBeTcTBYeT FDA

(EC) Ne 1935/2004, (EC) Ne 2023/2006
Knacc VI USP

6€3 NPOJYKTOB >XXNBOTHOIO NMPONCXOXKAEHNS
3-A canuTtapHble Hopmbl Cl. | + 11

BNIC

® )51 HU3KUX Temneparyp

® [1/19 a9POKOCMUNYECKON OTpacnu

® yYLINIA KOMMAYHE, ONs MPUMEHEHNS C Fropsivelt BOAOW 1 NapoMm

e AMS 7257

® [ONnA BbICOKOTEMMNEPATYPHbIX Na3MeHHbIX I'IpI/IMeHeHI/II7I

CyXue YCnoBWSi MPUMEHEHNS B MONYNPOBOAHUKOBON MPOMBbILLIEHHOCTM

® CTOWKOCTb K BSprBHOI7I AekomMmnpeccun

¢ Norsok M-710

e XxopoLlasi CTONKOCTb B ropsiyei Boge

® ONA BJIaXXKHbIX NpoLeccoB B ﬂOJ'IyI'IpOBO[J,HVIKOBOVI NMPOMBbILLIEHHOCTA

Vv8879-75 FEPM 75% YepHbIN -15  +230 .
[ ]
[ ]
L]
V8991-75 FB 75% YepHbIN -25  +200 .
[ ]
L[]
[ ]
[ ]
L[]
[ ]
[ ]
MepdTopupoBaHHbI anacTomep (Parofluor®)
V3734-70 FFKM 70*° YepHbIN 25 +240
V8545-75 FFKM 75% YepHbIN -15  +300
V8562-75 FFKM 75%° 6enbin -15  +300
°
Vv8588-90 FFKM 90*° YepHbIN -15  +260
V8920-75 FFKM 75% YepHbIN -15  +260
V8921-75 FFKM 75% 6enbin -15  +260 o
[ ]
V8930-75 FFKM 75%° YepHbIN -15  +325
]
V8950-75 FFKM 75% YepHbIN -15 +240 .
[ ]
°
[ ]
V8951-70 FFKM 70% 6enbiin -15  +240 .
]
[ ]
[ ]
]
FF400-80 FFKM 80*° YepHbIN -40  +275

MepdTopupoBaHHbIli anactomep (Parofluor Quantum®)

YUCTbIN KOMMayHE, ANt CTEPUNBHON 11 (hapMaLeBTUYECKO TeXHOMOorm
[NSi OKUCNUTENbHOW cpefbl

® [Nl BbICOKMX Temneparyp

He peKoMeHAyeTcs ofis anndaTnyeckoro amuHa 1 BOASHOro napa
cootBeTcTBYeT FDA

(EC) Ne 1935/2004

6€3 NPOJYKTOB >XXMBOTHOIO NMPONCXOXKAEHUS

ONS NULLEBOW NPOMBILLNEHHOCTY, (hapMaueBTVKK 1 BUOTEXHONOIN
cootBeTcTBYyeT FDA

(EC) Ne 1935/2004

6€3 NPOJYKTOB XXMBOTHOIO NMPOVNCXOXKAEHUS

Knacc VI USP

ans chbapmMaLleBTUKN, BUOTEXHOIOTMN U MEOULINHBbI

AN HU3KUX Temneparyp

HedTb 1 ras

XUMUNYECKNE MPOMbILLIEHHOCTU

CTOMKOCTb K B3PbIBHOI AEKOMNPECccUm

ONTUMM3MPOBAHHAA CTabUSILHOCTb K Kpackam, Jlakam 1 pacTBOpUTENAM
ONTUMM3MPOBAHHAsA CTabUILHOCTb K KpackaM, Jlakam 1 pacTBOpUTENAM

® yny4ylleHHaa XxmMmnyeckas CTOMKOCTb

® 6e3 NPOAYKTOB XKUBOTHOMO MPOUNCXOXKAEHUSA

V8787-75 FFKM 75% YepHbIN -20 +230 .
V8844-75 FFKM 75% €CTECTBEHHbIIA -20 +230 .
V8910-75 FFKM 808 YepHbIN 20 +220

V8911-75 FFKM 75:8 6enblii 20 +220 .

T KomnayHapl, BblaeneHHble XUPHbIM, SBASIOTCS CTaHAAPTHbIMU ANt Cepun
2-XXX 1 [OCTYMHbI Ha CKNnage.

2 BapeructpupoBaHHas Toprosas Mapka VDA.

Tab. 6.4 KomnayHgb! Parker n nx ceovictsa

—Parker [T

yny4dweHHasa XnuMmn4eckas CTONKOCTb

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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6 MaTtepuanbl anacTomMepHbIX YIIJIOTHEHUNA

6.7 CooTBeTcTBME CTaHpapTam

6.7.1 KomnayHpabl ansi ra30CHab)XeHns 1 LULMPOKOro
MPUMEHEHUs

Cnepytowme komnayHabl Parker ytBep>xaeHbl opraHusaunen DVGW
(Deutscher Verband fiir Gas und Wasser e.V. — HemeLkoe o6beaun-
HeHVe CrneLmnanvcToB ra3oBoro U BOLOMNPOBOAHOMO XO35MCTBa) ANst
NpviBeAEHHbIX YCNOBUIA NPUMEHEHNS 1 HOPM.

KomnayHp [Monumep Liser CraHpgapTt
Parker
N0552-90 NBR YepHbIi DIN EN 549
N0674-70 NBR YepHbIi DIN EN 549, VP 406
N3506-70 NBR YepHbIi DIN EN 549
N3578-80 NBR YepHbIi DIN EN 549
N3829-70 NBR YepHbIi DIN EN 549
N8902-85 NBR YepHbIi -
N8888-70 HNBR XKENTbIN DIN EN 549, VP 406, VP 614
S3698-70 VMQ kpacHbim  DIN EN 549
V0747-75 FKM YepHbIi DIN EN 549
V0884-75 FKM Kopu4He- DIN EN 549

BblIiA
Tab. 6.5

6.7.2 KucnopopgHble KnanaHbl

B CcOOTBETCTBUM C UCMbITAHWSIMY, BbINOSIHEHHLIMU OpraHu3aumen
Deutsches Bundesamt flr Materialpriifung (PepepansHoe Begom-
CTBO epMaHnK Mo UCTbITAHUAM MaTeprasnos), CleaytoLLye Komna-
yHObl MOMYT 6bITb UCMOMb30BaHbI BMIOTb A0 YKa3aHHbIX 3HAYEHWI
Temneparypbl 1 AaBneHus.

KomnayHp, Monumep Liset Pa6o4ne gaHHble
Parker
[6ap] [°C]
P5001 TPU KopuyHe- 20 60
BbliA

VO0747-75 FKM YepHbIl 30 60
V8592-75 FKM CUHWIA 40 60
Super-O-Lube - - 20 80
Tab. 6.6

6.7.3 KomnayHpgbl onst NnogroToBKWU, XpaHEeHNs n
pacnpepgeneHust NUTbeBO BOAbI

Ha ynnoTHuTenbHble KOMNayHOpl AN MCMONMb30BaHUS C MUTbe-
BOW BOLOW M B CUCTEMAxX OTOMJIEHNS1 PAcNpPOCTPaHSETCS AencTBue
60MbLLOr0 KONMUYECTBa paspeLunTeNibHbIX PernamMeHToB, Harpas-
NeHHbIX Ha obecneyeHne nx 6e3BpPegHOCTM, HadMHas co cTagum
BOL03abopa, OYNCTKN M TPAHCMOPTMPOBKM 1 3aKaH4MBasi KpaHOM
notpebutens. BonNbLWMHCTBO CTpaH MUpa MMEKOT COOCTBEHHbIE pe-

—Parker (LT .

rmameHTbl, PacrnpOCTPaHAIOWMECH HA MUTLEBYIO BOAY, BKIOYast
OnpefeneHHble NCMbITAHUS 1 NepPeYeHb paspeLLeHHbIX NHIPeaneH-
TOB. [1paBnna ponNoNHATCA MPUINHECKNMN 1 MNKPOBNONOrM4EeCKI-
MU MpoBepKamu.

KTW

KTW gaBnsetcsa npuaHaHHbIM cTaHgapToM [epMaHun Ans Bcex
YCTPOWCTB, KOMMOHEHTOB 1 MaTepuanos, KOTOPble BCTYNatoT B KOH-
TakT C NUTbEBOWN BOOON. B pononHeHne K HemeLKOMy CTaHAapTy
(KTW), Bennkobputarua (WRAS), CLLIA (NSF61), ®paHuns (ACS)
n Hupepnavgpl (KIWA) ony6nmkoBanm cO6CTBEHHbIE PernameHTbl
ONs faHHon obnacTn NpUMeEHeEHMS.

MoppaspeneHne ynnoTHUTENbHbIX Konew, KomnaHun Parker paspa-
60Tano HeCKOSIbKO MaTepuasnos, CEepPTUGULMPOBAaHHbIX MO CTaH-
napty KTW.

KomnayHp [Nonu- KoHTakT- LiBer CraHpgapTt
Parker Mep Has Tem-

nepartypa

BOAbI

[°C]
E1549-70 EPDM 85 YepHbIl ¢ WRAS

82 e NSF 61
E8780-80 EPDM 90 YepHbI e W270

- e EN 681-1, W 534
E8790-70 EPDM 90 YepHbI e KTW, W270

85 e WRAS

90 e KIWA

- e EN 681-1, W 534
N8888-70 HNBR - XKENTbIN e EN 681-1, EN 549
Tab. 6.7

6.7.4 KomnayHabl Ans NULLLEBOMA U
c¢hapmaueBTU4ECKON NPOMbILLIIEHHOCTHU

YNNoTHEHNUs, KOHTaKTUpyowme ¢ npogykTamu nuwesol n dap-
MaLEeBTUYECKOIN MPOMbILLIIEHHOCTU, OOMKHbI UMETb CTOMKOCTb K
npoueccam «CIP» (ounctka Ha mecTte) u «SIP» (cTepunusauus Ha
MecTe). CUNMKOHOBbIE MaTepuasibl NOOXoAsT AJsi UCMOJSIb30BaHUS
B MULLEBOIM OTPAC/M C YH4ETOM UX (DU3NYECKMX CBOWCTB, TaK Kak
OHU VHEPTHBI, a TaKXKe He NMEIOT 3anaxa 1 Bkyca. B gononHeHue K
XUMNYECKOW 1 TEMSIOBOW CTOMKOCTMW YMNOTHUTENbHbIE KOMMayHAb!
OOMKHbI COOTBETCTBOBATb Pa3/NYHbIM HaLMOHANIbHbIM, E€BPOMeii-
CKUM 1 MEXAYHapOOHbIM perfameHTam.

B lepmaHnn ®epepanbHbii MHCTUTYT oueHkn puckos (BfR) Bbi-
nyckaeT peKoMeHZauumn ois coctasa, [o6aBoK, OCTaTKOB, 3arpsaa-
HEHWI N [OMYCTUMbIX YPOBHEW MUrpauumn (MUrpaummn Bbienadm-
BaHWs) B NPOAYKTaX NUTaHNS U KOpMax OJist XKMBOTHbIX. CornacHo
PekomeHpgaunn XXI BfR kaydykoBble nsgenus Qenstcs Ha YeTbipe
KaTeropum B COOTBETCTBUN C Pa3fINYHbIMWA YCIOBUAMU NMPUMEHE-
HUSI, KOTOPbIE BO3HMKAIOT NPWU UCMONb30BaHMN B NOJSIEBbIX YCOBMW-
SX (YPOBHUN, OCHOBaHHbIE Ha ANUTENBHOCTM KOHTaKTa yniOTHEHUSA C
NULLEBBLIM NPOAYKTOM), 1 OOHY CreunanbHyo KaTeroputo.

B MNpunoxxeHnn | ctaten 3 EBponerickux Hopm (EC) Ne 1935/2004
3aABNAETCA, YTO YMIOTHUTENBbHbBIE ANEMEHTbI, UCMNONb3YoLLME Haa-
nexallyo NPon3BOACTBEHHYIO NPAKTUKY, OOMKHbI N3roTaBnMBatb-

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
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CA TakM 06pasoMm, HTOObl MPU HOPMaSbHbIX UMK NPeacKasyeMbIX
YCNOBUSIX VUCMONMb30BaHNSI OHW He BbIZENAIN KaKUX-NM6o KOMMo-
HEHTOB B MULLEBbIE NPOJYKTbI B KONMHYECTBAX, KOTOPbIE HECYT PUCK
[N 300POBbs YeNoBeKa, Un BefyT K HefonyCTUMOMY U3MEHEHUIO
COCTaBa, UM yXy[LEHWO OpraHoNenTUYECKNX CBOCTB MULLEBbIX
NPOLYKTOB.

PernamenTom (EC) Ne 1907/2006 B OTHOLUEHUW NMpaBui perncrpa-
UMK, OLEHKU, CaHKLMOHMPOBAHNS 1 OrpPaHNYeHnst UCTIONb30BaHNS
xumndecknx Bewects (REACH) xumuyeckne BellecTsa perncTpu-
PYIOTCSI, OLLEHUBAIOTCS, CAHKLVMOHNPYOTCS 1 OrPaHNYMBatoTCs B UC-
NMonb30BaHNM C LENTbl0 MUHUMK3aLMK MOTEHUMANbHBIX PUCKOB OJ1s
noTpebuTens, HaNPMMep OT NCMONIb30BaHUS CBUHLLA.

KomnaHus Parker paspabotana ¢opmynbl «ADI-free» (6e3 npo-
OYKTOB >XMBOTHOIO MPOVCXOXAEHUS), TaK Kak Takme UHrpeauneHThbl
MoryT ctatb npuynHoli NOKPC (ry6koobpasHon aHuedanonatnm
KPYMHOro poraToro cKoTa).

YnpaBneHe No KOHTPOJIIO 3a NULLEBbIMU NMPOAYKTAMM U JieKap-
cTBeHHbIMM cpepcTBamu CLUA (FDA) onpepensieT MHrpegueHTsl
1N MaccoBble [OSIN C MaKCUMaJIbHbIMW YPOBHSIMY M3BNEYEHNS B TaK
Ha3blBaemMoM «6enom cnncke». Martepuansl, otMme4veHHble FDA, co-
OTBETCTBYIOT TpeboBaHuAM ynpasneHnsa FDA Ne 177.2600, CFR 21
(«N3pennsa ns kayyyka, npegHasHavYeHHble Ansi MHOrOKPaTHOMo 1c-
NONb30BaHNSA»).

Kopnopauusi 3-A Sanitary Standards Inc. (3-A SSI) sBnsietcs
HEe3aBNCUMOWN opraHu3auunei, HanpaBneHHON Ha BHEOPEHWE KOH-
CTPYKLMIA rMrneHn4ecKkoro obopynoBaHns ans nuwesomn n gapma-
LieBTMYECKOM NPOMBILLIIEHHOCTH, a TakXXe Npon3BOACTBa 6e3anko-
rofibHbIX HanuMTkoB B CoegunHeHHbix LLTatax. Hanpumep, 3-A SSI
onpegenseT crtaHgapTbl U TpeboBaHMsA O pa3padoTKu, Npoms-
BOACTBA 1 NCMONb30BaHNA MOMIOYHOIro 060PYAOBaHUS. YINOTHEHNS
05151 Takoro 060py[oBaHns AOMKHbI MPOXOANTL UCMbITaHUS METO-
[OM 3KCTpaKuum.

B Knacce VI npotokona USP (®apmakones CLUA) ynoctoBepsieT-
cs1 6ronornyeckasl CoBMECTUMOCTb C XKUBbIMW OpraHu3mamm u, Ta-
KM 06pa3oM, BPEOHOCTb YMIOTHUTENbHbLIX MaTepuanoB Ans 340-
poBbsi. Hanbonee Ba)kHble MPOTOKOMbI UCMbITAHUI NEPeYNCEHbI
HUKeE:

Knacc VI USP, yactb 88 — 310 6uonornyeckoe «pusnonormye-
CKO€» MCMbITaHne Ha pPeakLUMOHHYIO CMOCO6HOCTL. OHO CRYXUT oNns
onpegeneHns 6UoNOrN4eCcKon peakLmm XNBOTHbIX Ha 31acTOMEPbI,
nnacTMaccy v gpyrve nonumepHble matepuansl Npy NPsSMOM U He-
NPSAMOM KOHTakTe 1 (Mnn) BBeAeHUN cneunguyeckux BblgeneHuin
NCMbITYEMOro YNAOTHUTENBHOrO MaTepuana.

Knacc VI USP, yactb 87 B cooTrBetcTBuM C ISO 10993-1 — uc-
MblTaHWe Ha LMTOTOKCUYHOCTb, U PEeaKLMOHHOE UCMbITaHUE, KO-
TOpOEe CAYXWUT AN onpenenieHnst 61oornyeckon peakumMoHHON
CMOCOBGHOCTU KYNbTYP KNETOK MJIEKOMUTAIOLLErO (XKMBOTHOMO WA
YenoBeka) Npu NPsSIMOM U HEMNPSIMOM KOHTaKTe C anactomepamu,
naacTMaccon 1 opyrumy NoIMMEPHbIMU MaTepuanamMmu U crneum-

—Parker [T .

(DMYECKMMN BbIAENEHUSIMU UCMbITYEMOrO YMNIOTHUTENIbHOrO Mate-
pvana.

CyLecTBYIOT creynanbHble 06nacT NPUMEHEHUS], B KOTOPbIX He
OOMKHO copepXaTtbesi Kakmx-nnéo nnactucdukatopoB (hrana-
TOB), TaKk Kak 3TV BeLLeCcTBa MOryT OkasblBaTb BIUSHUE HA FOPMO-
HanbHbIN 6anaHc u co3gaeaTb YCoBus Ans 6ecniogusi, mopaxe-
HUS NeYeHn 1 gnaberta.

KomnayHp [Monumep Liset
Parker

CtaHpapTt

E3609-70 EPDM YepHbii  FDAY, (EC) Ne 1935/2004,
Knacc VI USP
E8743-70 EPDM yepHbin  FDA, (EC) Ne 1935/2004, BfR,
6€3 NPOJYKTOB XXMBOTHOIO
NPONCXOXXAEHWS
E8780-80 EPDM yepHbii  FDAY, (EC) Ne 1935/2004, BfR
E8790-70 EPDM yepHbii  FDAY, (EC) Ne 1935/2004, BfR
P5000 TPU 3eneHbii  FDA
P5029 TPU ectect- FDA
BEHHbIN
S3693-50 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pu4He-
Bbli
S3695-60 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
Bbli
S3697-40 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
BbIi
S3698-70 LSR kpacHo- FDA, (EC) Ne 1935/2004, BfR
BaTO-KO-
pU4He-
BbI
VO747-75 FKM YepHbIl  6e3 NPOAYKTOB XXMBOTHOIO
NPOUCXOXXAEHNS
V8722-75 FKM YepHbin  FDA, (EC) Ne 1935/2004
V8750-70 FKM yepHbin  FDA, (EC) Ne 1935/2004
HiFluor® FKM 6enblii 6€e3 NPoayKTOB XNBOTHOIO
V8522-75 NPOUCXOXKAEHNS
HiFluor® FKM 6enbin FDA, (EC) Ne 1935/2004
V8730-70
Parofluor® FFKM 6enbi 6€e3 NPOAYKTOB XXNBOTHOIO
V8742-70 MPOUCXOXXOEHNS
Parofluor® FFKM yepHbin  FDA, (EC) Ne 1935/2004,
V8950-75 6€e3 NpPoayKTOB XXNBOTHOIO
NPOUCXOXKAEHNS
Parofluor® FFKM 6enbi FDA, (EC) Ne 1935/2004, 6e3
V8951-70 NPOJYKTOB >XXMBOTHOIO NMpo-

ncxoxgeHusi, Knacc VI USP

' He nopxoauT Ans UCMOMNb30BaHWS C MOIOKOM Y MLLEBLIM MaCIIOM.
Ta6. 6.8
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7.1 ABTOMOGUNecTpoeHue

TpeboBaHNs K anacTOMEpHbIM Martepvanam B aBTOMOOUNECTpPoOe-
HUW KpaliHe 3aBWUCHAT OT YCNIOBUI NpuUMeHeHusi. Matepuanbl fOmK-
Hbl obnagatb MakCUMMarnbHbIMU XapakTepucThKamu, OCOBEHHO B
OTHOLLEHNN XUMWYECKOW CTOMKOCTK, (PU3NYECKNX CBOWCTB U rb-
KOCTU npun oTpuuatenbHon Temnepartype. Mpn Bbibope KomnayH-
Oa HeobxoauMo y4nTbiBaTb PasnmyHble NapamMeTpbl, OKasbiBaloLLme
BMUSIHNE Ha XapaKTepUCTUKU, Hanpumep pabo4dyto TemnepaTypa,
OaBneHne unm Jonyctumble pasmepbl 3a3opa. [1oBCeMecTHO uc-
nonb3yemble cpefbl, Takne Kak Macna, TpaguunoHHOe TOMMBO U
61OTONIMBO, MOIYT OKa3blBaTb 3HAYUTENbHOE BIVSHME HA XUMUYe-
CKUNe XapaKTepUCTUKM.

HuskoTemnepatypHble Tpe6OBaHNA AN MHOTMX YCNOBUIA NPUMEHe-
HWSi 4aCTO OKa3blBaIOTCS HVKE TeMnepaTyp XpYnKoCTW ANs Takux
anactomepos, kak FKM, HNBR n NBR. OgHako ctatnyeckue npu-
MEHEHVS YNNOTHUTENbHBIX KOMeL, XapakTepuayTcs HebonbLUnMn
yTeykamu, Tak Kak KpUTUYECKOe COCTOSIHME 3a4acTyio KOMMEHCH-
pyeTcs BOo3pacTaloLlell BA3KOCTbIO XONoaHOW cpefbl, hasol 6bic-
TPpOro nporpesa unu BAMSHNEM cpefbl, KOTOPOe YBENNYNBAET HN3-
KOTemMnepaTypHYyto rmMbKoCTb.

7.1.1 Asurartenb

O6wume TpeboBaHuUsA

Temnepartypa: oT -40 °C o 180 °C (nHorga Bbiwe).
Cpepa: MoTopHoe Macno, oxnaxgaroLas >XMgKocTb, TO-
NIMBO, rOpPsAYNI BO3AYX U CMECh 3TUX Cpef.
MpumeHeHne Cpepa Temnepa- Martepuan
TYPHbIiA
AnanasoH
MUH. makc. 1ISO Parker
[°C]
MOTOpHOe macno,  SAE-macna -35 110 NBR  N0674-70
MacnsiHbI UNsTP
-35 150 HNBR N3554-75
-40 150 HNBR N3813-70
-40 150 ACM A8845-70
-40 170 AEM  AE607-60
-40 170 AEM  AE608-75
-55 150 LSR  S8762-70
-25 200 FKM  VO0747-75
-35 200 FKM  Vv8727-70
oxnaxxgatoLias CMecCb -55 135 LSR S8678-60
XXNAKOCTb / KOHTYp Boga /
OTOMEeHNS rMKOSb
-50 150 EPDM E8867-60
-50 150 EPDM E8556-70
«MOKPbI€» LINSINH- CMeCb -25 130 FKM  V8722-75
Apbl (OMbIBagMble Boga /
oxnakgatoLlen XXua- MrMKoIb
KOCTbIO)(OU3enb)
-40 130 FKM VG292-75

Tab. 7.1 [lpumeHeHvie B gBuratene

—Parker (LT .
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7.1.2 Topmo3Has cucrema

O6wume TpeboBaHuA

Temnepartypa: oT -40 °C go +150 °C.

Cpega: CuHTETMYECKas TOPMO3Has >XUOKOCTb (Hanpu-
mep, DOT 4) Ha OCHOBE IMKONS MW MNKOSb3-
dupa no pekomeHgaumam MuHucTepcTsa TpaH-
cnopta n SAE.

KomnayHgab!: EPDM: E0540-80, E3609-70, E3804-70.

Be3onacHoCTb B TOPMO3HbIX CMCTEMAaxX AOSKHA OblTb HA MepBOM
mecTe. KomnaHusa Parker o6ecneunBaeT BbIMONHEHNE AaHHbIX Tpe-
60BaHVIN 6narogaps CBOMM BbICOKMM CTaHgapTaMm KayecTsBa Mpo-
n3BofcTaa.

7.1.3 TonnmBHaa cucrema

B HacTosiLee Bpemsi NPOM3BOANTEN aBTOMOGUIIEN CTPEMSTCSA LO-
6GUTBCSA MaKCUMaslbHOM MOLLHOCTM OT O4YeHb ManbixX Asuratenei,
YeM OGYCNaBnMBAIOT MOCTOAHHO pacTylme TpeboBaHVs K ynioT-
HEHUAM, OCOBEHHO B KpaiiHe KPUTUYECKMX YCIOBUSX MPUMEHEHUS,
TakuX Kak CMCTEMbIl BMPbICKA U HACOCHI BbICOKOrO AaBneHusl. Bce
Yalle AenatoTcs NombITKA 3aMEHNUTb TPaAULMOHHOE TOMIMBO peru-
OHanbHbIMK TNammu Tormea. OfHaKo 3TO MOXKET BbI3BaThb 6osnee
curbHoe pasbyxaHue anactToMepa, 0COGEHHO NPU UCMONb30BaHUM
6GUOTOMNNIMBA, COAEPKALLErO METAHON UMW 3TAHOJN.

B nocnepHune rofbl BO MHOMMX CTpaHax 3Ha4YUTENbHO CHU3UIUCH
OOMNyCTUMble BbIGPOCHI OT CXKUraHUs Tornnnea. 3TO NPUBENO K 3Ha-
YATENBHOMY POCTY TPebOoBaHWI L1 3M1aCTOMEPHbIX YMIOTHEHWIA.
B ywacTtHoCTW, cnegyeT n3beratb NPOHNLAEMOCTb, KOTOpas yBenu-
ymBaeTcs C HabyxaHneMm anacToMepHoro marepuana. B atom oT-
HOLLEHUN OYeHb XOpoLUne pesynbratbl 6blIv [OCTUMHYTLI MPU UC-
nonb3oBaHun komnayHnos FKM ¢ Bbicoknm copep>xaHnem dptopa B
YMNOTHUTENBHbBIX KOMbLAX.

MpumeHenne Cpepa Temnepa- Martepuan
TYPHBINA
[uanasoH
MUH. makc. ISO Parker
[°C]
TONNMBHAs CTaHOAPTHbIA 1 -35 60 FKM V0747-75
cuctema BbICOKOOKTaHO-
BbIi 6EH3VH
-40 60 FKM V3736-75
-30 60 FKM VW252-65
omnzens / PME -35 60 FKM VO0747-75
cneynanbHoe -30 60 FKM VW252-65
TOMAMBO (BbICO- 35 gy FKM  V16327-75
KO€E cofep>kaHne
cnvpTa, CepHI- -35 60 FKM V3726-75
CThli1 rag)
NIHUN, CTaHOaPTHbIA 1 -35 200 FKM V8792-70
MyThbI BbICOKOOKTaHOBBI
6eH3MH, an3enb /
PME, cneupansHoe
TOMMBO
-20 200 FKM V16327-75

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
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MpumeHenne Cpepa Temnepa- Martepuan
TYPHbIA
hunanasoH
MUH. Makc. I1ISO Parker
[°C]
-50 175 FVMQ L40713-70
-50 175 FVMQ L3355-70

cuctema CTaHOApPTHbIN -30 200 FKM V8589-75

BMPbICKA, U BbICOKOOKTa-

KfanaHbl, HOBbII GEH3UH,

nHXekTo-  amsens / PME,

pbl cneumasnbHoe

TOM/IMBO

-35 200 FKM V8727-70
-40 200 FKM V8989-80
-40 200 FKM V3736-75
-40 200 FKM V8781-75
-49 200 FKM V8908-80

Tab. 7.2 [lpymeHeHvie B TOMINBHbIX cUCTEMax

7.1.4 Kopo6ka nepegay

O6wue Tpe6oBaHNA

Temnepartypa: okono +90 °C (kpaTkocpo4Hasi go 170 °C).

Cpega: PenyktopHoe macno (cnpaeo4Hoe macno SAE
90) n macno ATF (KugKocTb aBTOMAaTUYECKOM
KOPOOKM nepeaad).

KomnayHgpi: NBR: N0674-70, NO741-75, N0552-90.

ACM: A3872-70.
FKM: V0747-75, V0884-75, V8826-75.

7.1.5 CucrtemMbl KOHAULUVMOHUPOBAHNA BO3ayXa

Temnepartypa: ot -40 °C po okono 90 °C.
XnapareHTt Marepuan
1ISO Parker
HFO1234yf (macno POE / HNBR N3554-75
PAO)
HFO1234yf (macno POE / HNBR N8822-75
PAO)
HFO1234yf (macno POE / EPDM E8901-70
PAO)
R-134a EPDM E8537-75
R-134a CR C0557-70

Tab. 7.3 XnagareHTbl 4151 CUCTEM KOHANLMOHNPOBaHNS BO34yxa

7.1.6 CHmxeHne BbIGPOCOB NyTEM OYUCTKU
BbIXJ1OMHbIX ra3soB

Bo BceM Mupe K KOMMEpPYECKUM 1 NaCCaXXMPCKMM aBTOMOBUSISM
npenbsaBnsoTca Bce 6onee n 6onee BbICOKNE TpeboBaHNS B OTHO-
LLEHUN CHUXKEHMS BbIBpocoB. B cnctemax SCR (M3bupaTtenbHom ka-
TaNMTUYECKON HENTpanu3aumnn) ons CHKEHNS BbiIGPOCOB OKCUAOB

—Parker [T .

a3oTa UCMonb3yeTcs cuHTeTnYeckas moyveBuHa (AdBlue®). BogHbliii
pacTtBop kapbamuga (32,5 %) — aT0 6e30nacHoe O OKpy>Karo-
e cpenpl XMMUYECKOe BELLEeCTBO, MCMONb3yeMOe OIS OYNCTKY
BbIXJIOMHOrO rasa.

KomnaHus Parker paspaboTana cCOOTBETCTBYOLLME KOMMAyHabl ANs
NpVYIMEHeHNs B 06n1acTy AONOMHUTENBHON OYMCTKU BbIXJTOMHOIO rasa.
B 3aBucumocTu oT paboyert TemnepaTtypbl NPEMMYLLECTBEHHO UC-
nonb3ytotcs komnayHabl EPDM unn HNBR.

KomnayHg: EPDM: E8556-70
Temneparypa: ot -50 °C go 130 °C
KomnayHa: HNBR: N8895-75
Temneparypa: o1 -50 °C go 150 °C

7.2 BuomeguumHa

Buonornyeckas CoBMECTUMOCTb B COOTBETCTBMM C Knaccom
IV USP n (unn) ISO 10993 siBnsieTcs rmasBHbIM TpeboBaHneM Onsi
YNIOTHUTENbHBIX MaTepPUanoBs, NCNoJb3yeMbiX B GruomegmumnHe. MNo-
MMMO CUSIMKOHA AN1S1 9TUX YCIIOBUA MPUMEHEHMS OOCTYMHbI TakxXe
komnayHabl EPDM, IR, FKM n TPE. NMpwu Bbibope MmaTepunana gon-
JKEH TaKXXe y4uTbIBaTbCS MPOLECC CTEPUIM3aunn, Tak Kak He Bce
mMaTepuasbl MOAXOAAT ANst BCEX CNOCO60B 6€3 OrpaHnyeHuii.

7.3 Xumunyeckasa obpaboTka

B Hawwn gHu B aTOI 06NacTu NPYMEHEHNS UCMONb3YOTCA BCE ana-
cToMepHble ynnotHeHust ot NBR go HNBR, EPDM, VMQ, FVYMQ 1
FKM Bnnotb go FFKM (nepdTopanactomepbl C BbICOKOW MPON3BO-
ONTENBbHOCTBIO).

Brnarogapsi NOCTOAHHON apganTaumMv XMMUYECKUX NpoLEecCcoB B OT-
HOLLEHNN BbIXOAHOro ob6bema, a(P(eKTMBHOCTN NPOM3BOACTBA U
OanbHeLwero CoBepLUEHCTBOBAHUSA NPOJYKLMM N3MEHSIOTCSA TakKe
npocunu TpeboBaHuii oS yNaoTHUTENbHBIX KOMMOHEHTOB.
Hanpumep, ona ycnosuin NPUMeEHeEHNs, B KOTOPbIX A0 CUX MOP UC-
none3oBasica komnayHg FKM, mn3-sa 6onee BbICOKMX Temnepa-
Typ unu 6onee arpeccuBHol cpefbl B 6yAyLLEM TONbKO KOMMayHS,
HiFluor® unn Parofluor® cmoxxeT o6ecneunTb Xenaemble xapakTe-
PUCTUKN.

CnepoBaTenbHO, BbIGOP YNNOTHUTENBHOMO KOMMayHAaa Oonpenensi-
€TCsl COOTBETCTBYIOLUMMU creundurkaumsamm. Bmecte ¢ MHXeHe-
pamu no npuMmeHeHuio Parker Hawmn xumMukn n3 naboparopum KOM-
nayHgoB MOMOryT Bam nogobpatb Mooxofsiive ynaoTHUTESNbHbIe
marepuanbl.

7.4 TnppaBnnyeckue XuakocTtn 6esonacHble
ONS OKpY>KaloLewn cpepbl

MpoMbILLNEHHOCTb 6OSbLUE HE MOXET UrHOPWPOBAaTb PaCTYLLYHO
NoTpebHOCTb B UCMONb30BaHMM BuopasnaraeMoln paboyen Xug-
KoCTu nog gasneHnem. Oco6eHHO 3TO KacaeTcsi TPaHCMNOPTHOMN rv-
OPaBfuKy, roe UCNonb3yeTcst BCe Gonblue 1 Gonblue >XMOKOCTEN,
KOTOpPbIE, MO CPaBHEHNIO C MUHEPASIbHBIMI Maciiamu, OTin4atoTCs

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
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Prédifa Technology Division



60onee BbICOKOW 61ONOrMYECKO pasnaraeMocTbio 1 MeHbLUen 61o-
JIOrM4YecKol TOKCUYHOCTbI0. Bronornyeckas pasnaraemocTb onpe-
OensieTcs Kak oKucrneHne paboynx >XMOKOCTEW MUKPOOpraHu3mMa-
MU, B pesynbrate KOTOporo obpasyeTcs yreKucnblii ras, soga u
6aKTepuanbHoe BELEeCTBO.

B ka4ecTBe COOTBETCTBYIOLLIMX METOAOB NCMbITAHWI OblN YCTaHOB-
neHbl CEC-L-103-A-12 (2012) n OECD 301B.

Vicnonb3dyemble cpedpl — 4acTo ynoMvHaemble Kak 6uomacna —
npuBefeHbl B cnegytolleinn Tabnuue. BbinonHas ucnbiraHns Ha co-
XPaHAEeMOCTb, MOXHO OLEHUTb MOTEHLMaNbHOE arpecCrBHOE XU-
MUYECKOE BO3LENCTBME COOTBETCTBYIOLLEN rMOpaBnnyecKomn
>KNOKOCTU Ha YMNOTHEHME.

Mmapaenuyeckme XugKocTy 6e3onacHble A OKpyXXatoLLeii cpeabl

DIN ISO 15380
BewiectBo Kog
TPUMUUMPKA (pamncosble Macna, HETG
pancoBbIn METUNOBLIN 3hrp)
MONNanKNNEeHrMnKonb HEPG
CUHTETNYECKININ 3hnp HEES
nonunanspaoneduHsl (PAO) n HEPR

OTHOCSILUMECSH YrneBofopoabl
Tab. 7.4

mppaBnuyeckas Cokpa-

XXNAKOCTb LeHue
OnHaMuka cTatmka
MwuHepasnbHoe H, HL, NBR, HNBR, NBR, HNBR,
macno HLP, FKM, TPU FKM, CR, TPU
HVLP
nonunanbgaone- PAO NBR, HNBR, NBR, HNBR,
UHbI FKM FKM, CR
cMech Bopa / HFC NBR, HNBR, NBR, HNBR,
rMKOSb (FKMY), TPU®  (FKM"), EPDM?,
TPU?
amynbcusa «<ma-  HFAE, NBR, HNBR, NBR, HNBR,
cno B Bofe» HFAS FKM, TPU?Y FKM, TPU?
3MynbCus «Boga HFB NBR, HNBR, NBR, HNBR,
B Macne» FKM, TPU? FKM, TPUY
opraHodoccar HFD FKM", EPDM? FKM", EPDM?
rnonvonecTep HFDU NBR, HNBR, NBR, HNBR,
FKM FKM
CUHTETMYECKNI HEES NBR, HNBR, NBR, HNBR,
acump FKM, TPU?Y FKM, TPU?
Tpuruumpng  HETG NBR, HNBR, NBR, HNBR,
(pancosble FKM, TPU® FKM, TPU?
macna, parnco-
Bblli METUNOBbIN
achup)
nonuankuneHrnu- HEPG NBR", HNBR, NBR, HNBR,
Konb FKM, CR, FKM, CR,
EPDM? EPDM?
CUHTETUYECKUNE HEPR NBR, HNBR, NBR, HNBR,
yrnesogopoapl FKM, TPU FKM, TPU
TopmosHas DOT-3/ EPDM EPDM
>KNOKOCTb DOT-4

) PekoMeHayemoe 1crnbitaHne

PekomeHAyeMmblii KOMNayHg,

2 [NonHoe OTCYTCTBUE MUHEPASIBHOMO Macna
9 CTabunmsnpoBaHHbIin ANis raponvaa Matepuan
Tab. 7.5 0O630p KOMNayHA[OB A5 TMAPaBANYECKUX XXULGKOCTEN

—Parker (LT
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7.5 Cucrembl, NCNOJNb3YHOLMNE COJTHEYHYIO
3Hepruro

Ha 3ape conHe4Hol 3HepreTukn Npon3BoAMTENN He yCTaHaBnmBa-
JI1 OCOBEHHO BbICOKMX TPeBOBaHMI 4151 DOTOINEKTPUHECKNX Pasb-
emoB. Bcnencterne BBeAEHVS HAUVMOHANbHBIX M MeXAyHapOAHbIX
pernameHToB A1 CTOMKOCTN K aTMOC(epHOMY BO3AENCTBUIO / yib-
Tpadumonety (Hanpumep, DH 605/A1) nnm orHecTonkocT (Hanpwu-
mep, IEC 60332-1-2) gaHHasa cuTyaums 3Ha4nTEIbHO N3MeHUNach.

MonapaHne Bnarn octaeTcs o6Lelt Npo6iemMon, Tak Kak BRax-
HOCTb YBENMYMBaET COMPOTUBNEHME KOHTakToB. CrnepoBaTenbHO,
COOTBETCTBYIOLLAS KOHCTPYKUMS YMNOTHEHUS (Hampumep, B OT-
HOLLEHUN CUJbl CXaTusl) U BbIGOP MOAXOAsLLero koMnayHaa npo-
OOIKaloT METb CyLLleCTBEHHOE 3HadveHne. CneynanbHo Ans Taknx
YCINOBWI MPUMEHEHNS B aCCOPTUMEHT KoMnaHun Parker BxoguT cu-
nmKoHoBbIN matepuan S0604-70 ¢ ceptndmkaumen UL1703. Ma-
Tepuan SO604-70 Takke MOXET UCMONb30BaTbCA OIS OTCEYHbIX
YCTPOWCTB (3awmuTa oT OrHsi).

7.6 NTeoTepmanbHasi aHeprusi

Mop reoTepManbHO 3HEPrel MOHUMAETCS UCTOMNb30BaHVe Teno-
BOW 3HEpruun, XxpaHsiencs B Hegpax 3emnn. Yem rny6rke npoHUK-
HOBEHME BO BHYTPEHHIOW CTPYKTYpPYy 3emsn, TeM Bbllle TeMnepa-
Typa, KoTopasi B cpefgHeM yBennymsaetcs Ha 35-40 °C Ha Kaxxgbii
KUSTOMETP y6UHbI MPOHNKHOBEHNS.

B nonbITKax «yKpoTWTb» 3Ty 3HEPruio NCMONb3YOTCS pasfnyHble
TEXHNYECKMe cnocobbl. YNNOTHEHUS!, NCMOMb3yeMble B 3TUX YCNO-
BUSIX, OObIYHO NMOABEP>KEHBI SKCTPEMASIbHBIMU YCIOBUSIMIA 3KCMITY-
arauun:

® BbICOKO€e aaBlieHne

® BbICOKMWE TEMMNepaTypbl
® XMMMYecKasi CTOMKOCTb

KomnayHg FFKM V8920-75 cepun Parofluor®, Hanpumep, NposiBun
cebs Kak NpakTu4Hoe pelleHne. JaHHbI MaTepuan SBAseTcs Xo-
poLLMM BbIGOPOM A7 ropsiveli Bogpl U nNapa B COYeTaHnM C arpec-
CUBHOI Ccpepnon.

7.7 KcTpemManbHble TemnepaTypbl

7.7.1 BbicOoKue Temneparypbl

Mpu TemnepaTypax, KOTopble SBNSIOTCS CMLIKOM BbICOKUMU ANis
3M1acTOMEpPHbIX KOMMayHOOB, PasfoXeHWe HauyuMHaeTcsi ¢ noTepu
reoMeTpu YNJoTHEHNUS WU YBENUYEHHOrO U3Hoca. Mpu BbICOKUX
TemnepaTtypax yBenMUnBaeTcs CKJIOHHOCTb K pa3byxaHuio unm no-
cnepytoLemMy OTBEPXKAEHUIO.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
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M3meHeHUsi B KoMnayHe HasblBaloTCs «CTapeHnem». [ospexaeHue
N3ennsi yBeNnyMBaeTcs BMeCTe CO CTaTW4ecKoW wiv AuHamumde-
ckon gedopmanmenn. CtapeHne NpuBoANT K CNEAYOLLUM SBIEHNSIM:

BurayanbHble N3MeHEHUS:

* paBHOMEpPHOe 06pa3oBaHNe TPELLVH,

* HepaBHOMepPHOEe 06Pa30BaHNE TPELLWH U CMSATVE MOBEPXHOCTU,
¢ BbiCOKas ocTaToyHas gedopmaums Npu cxxaTuu.

MamepsieMble n3ameHeHus:

® oTBepAeBaHWe UM pasmsrdyeHue (B 3aBMCMMOCTY OT KOMMNayHAa),

® n3MeHeHne (h3NYECKNX CBONCTB (MPOYHOCTN Ha pacTs>KeHNeE,
YANMMHEHWS NpU pa3pbiBe, MOAYNs yNpyrocT U T. 4.).

C yBenunyeHnem TemnepaTtypbl cMa3oyHas nneHka ctaHoBuTcs 60-
Jlee TOHKOI 13-3a YMEHbLUEHUSI BA3KOCTN >XXMOKOCTW, BegyLlero K
YCKOPEHHOMY WU3HOCY YMIOTHEHUS.

OnacToMepbl XxapakTepuayrTcs KoadUUNEHTOM TEMNIOBOrO pac-
LUMPEHUS, KOTOPbIA NMPUMEPHO B AeCATb pa3d 6onblue, YeM Yy Me-
Tanna. 3To 03Ha4YaEeT, YTO PAKTUHECKM YMNOTHEHUS C 6ONbLUMMN
pasMepamMy NonepeyHOro Ce4YeHNs MOryT 3aMETHO PacLUMPSTHCS.
Bonee BbICOKOE AaBneHue, okasbiBaeMoe Ha KOPMNyC 1 Ha OBWXKY-
LLytoCs geTab, NPUBOANT K MOBbILLEHHOMY TpeHuo. B Takmx cny-
Yasx NprYMeHeHre 6onee LUMPOKNX MOCaA0HHbIX KaHaBOK He ABNsi-
€TCs pelleHneM npobnemsbl, Tak Kak NpeasaputenbHas Harpyska B
XOMOAHbIX YCNOBUSAX MOXET CTaTb HE[OCTAaTOHHOM.

Ha puc. 7.2 npuBefeHbl guanasoHbl TeMnepaTtypbl A8 pasfinyHbIX
anactoMepoB. Npu He[oOCTaATO4HOW COBMECTMMOCTBLIO CO Cpepoi
MakCUManbHO AOMNyCTUMblE TeMMNepaTypbl MOryT ObiTb 3HAYNTENb-
HO HM>Xe.

CpaBHeHne anacTomMepoB B Tabnmue 7.6 4EMOHCTPUPYET npenensl
Temnepartypbl Kak MakCMMasbHON MOCTOSHHOW TemnepaTypbl npu
NPUMEHEHNIN C HEKOTOPbLIMW Hanboree YacTo UCMOSb3yeMbIMU Cpe-
Jamy Npy YCnoBuKM, YTO 3N1acTOMEP COBMECTUM C COOTBETCTBY!O-
LLleln cpepoin.

Matepuan CmasouHbili MaTe-  Bopa Bo3pyx
DIN ISO 1629 pvan Ha OCHOBe Mu-

HepanbHOro Macna
NBR 100 70 90
HNBR 150 130 2 150
FKM 200 " 130 2 200
FKM HiFluor® 200 © 180 2 250
FFKM 200 © 230 320 2
EPDM cTomnkocTb otcyTcTyeT 150 (180)% 150
vMQ 150 100 210
FVYMQ 175 Y 100 175
ECO 135 50 135
ACM 150 -9 150
CR 100 80 4 90
TPU 100 50 (80" 100

—Parker [T .

" Mpwn faHHbIX TemrepaTypax cMa3ouHble MaTepuasibl pasnaraioTcs CrycTst
KOPOTKOE BPEMSI.

2 CneuyianbHble TUMbI.

9 CunbHoe pasbyxaHune Npn KOMHaTHOW TemnepaType, rmaponns npu 6onee
BbICOKVIX TeMneparypax.

4 CpefHee nnm cunbHoe pasbyxaHue B 3aBUCUMOCTW OT TemMnepaTypbl.

9 B nape.

9 KomnayHz, uMeeT 60onee BbICOKYIO CTOMKOCTb K TENOBOMY CTapEHMIO, HO Mpu
3TUX TeMnepaTypax NPOVCXOAUT PasNoXeHNe CMa3oyHOro Mateprana.

7 CTabunmnsnpoBaHHbIiA ANs raponmaa.

Ta6. 7.6 CpaBHeHune a1acToMepoB B COBMECTVMON KOHTaKTHOW cpege u

MaKkcumMasbHO AorycTuMble Temnepatypsl (°C)

7.7.2 Hu3kne TemnepaTypbl

Mpun oxnaxxgeHnn pesvHOBbIE KOMMayHAbl TEPSIOT CBOI 31acTuy-
HOCTb. lpu O4YeHb HU3KMX TemnepaTypax OHW TBEPAEKT N CTaHO-
BATCS XPYMNKUMW, KaK CTEKJI0; OHN MOTMYT PacKomnoTbCHA Npu yaape.
Puck noBpexpeHusi ynioTHUTENbHbIX KOrew, KOTOpble XpaHATCA
UM yCTaHaBNMBAKOTCA B TaKUX YCIIOBUSAX, OTCYTCTBYET, €CNN OHU
He NoABepralTCs KaKoMy-mbo MexaHNYeCKOMY BO3AENCTBUIO, Tak
KaK 3amep3aHne nmeet obpatumblin 9dEKT 1 KOMNayHz, BoccTa-
HaBnMBaeT CBOW MepBOHaYasbHble CBOMCTBA MPU BO3BpaTe K HOp-
ManbHbIM TemMneparypam.

BnusiHne KOHTaKTHOW cpefbl MOXET He3Ha4YUTENbHO YBENUYUTb
rMOKOCTb MpW OTpuULATENBHON TeMMepaType B ClyYae yBennyeHus
o6bemMa 1 3HaYUTENbHO YMEHbLUNTL e MPU YMEeHbLLIEHU ob6bema
(nocpepcTBOM BblgaBnMBaHnsa nnactugrkaTopa).

CunukoH (S0604-70) n dpTopcunukoH (L0677-70) obnapatoT Xopo-
e rmbKOoCTbIO NpW OTpULATENBHON TeMnepaType U OOMKHbI Bbl-
61paTbCHA B COOTBETCTBUN C MX CTOMKOCTBLIO K cpefe. V3-3a nnoxon
CTOWKOCTU K M3HOCY CUNNKOHbI MOAXOASAT TOMBKO AJIA CTaTU4ECKOro
npuMeHeHns. pyrumm anactoMepamun ¢ XOpoLUel HU3KoTemnepa-
TypHoW rnékocTbto aensaoTcs CR, EPDM n cneumnanbHble kOMnayH-
abl HNBR 1 FKM.

N3mepeHnss ons OueHKM TemnepaTypHO-3aBUCHUMbIX W3MEHEHUN
TBEPOOCTU, YAAPHON BA3KOCTU 1 OCTAaTOYHON Aecopmaum komna-
YHOOB YNNOTHUTENbHbBIX KOMNeL, MOAXOAST TakxXe U ANs OLEHKN HA3-
KOTemMnepaTypHo anacTniHocTu (puc. 7.3). HecmoTps Ha Hannyne
60nbLIOr0 KoMMYecTBa CnocoboB TECTUPOBAHWUS HU3KOTeMMepa-
TYPHOW CTOMKOCTW, UX CPaBHUTESIbHOE 3HAYEHNE U NpPaKTUYeckoe
NCNoNb30BaHNe OrpaHnyeHbl HECKONbKMU criyqasmu. cnbitaHns
TR10, BbinonHseMble B cooTBETCTBMU ¢ Hopmamu ASTM D 1329
(wnm ISO S 2921), nogTeepPANN MPUMEHNMOCTb U3MEPEHUn Ans
OLIEHKM 3KCMnyaTauMoHHbIX NPeaenos Temnepatypsl (puc. 7.4). Vc-
NbiTaHWA BKNOYaNu pacTtarmsaHne obpasua Ha senuymHy 100 % un
€ro 3amMmopaxxnBaHue B pacTsHYTOM COCTOsSIHUN. 3aTem obpaseL, oc-
BOGOXAaNCs C OQHOro N3 KOHLIOB 1 TemMneparypa ysenymsanach ¢
ynpasfisiemMoi CKopocThbio. [1o Mepe HarpeBaHus anacTomMep Ha4u-
HaeT BO3BpaLLaTbCH K CBOeN opurmHansHon opme. Temnepartypa,
npu KoTopoi obpasey gocturaet 90 % cBOero yonnHeHus, ABns-
€TCS COOTBETCTBYIOLLEN TemnepaTypoii Toukn TR10. 3To o3HaqaeT
10 %-HbIh BO3BPAT an1acTUHHOCTU. [1pn NPOAOIKEHUN UCMbITAHNUS
50 % osHavaeT TR50 1 1. A. Temnepatypa B Touke TR10 MOXeT uc-
NnoNb30BaTbCA AN onpefeneHns MMHUManbHON TeMnepaTypbl 3KC-
nayaraummn ansi Bcex anacToMepoB.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



Ha npakTvke npaBuibHO CMPOEKTUPOBAHHOE CTaTUYECKOe YMoT-
HEeHVE MOXET UMETb MUHMMAasbHYI TemrepaTypy 3aKchiyatauum
npumepHo Ha 10 °C Hxe Toukm TR10.

7 lNMpumeHeHuns
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[aHHas cxema NpUBOAMTCA UCKIOYMTENBHO NS crpaBkn. dakTnyeckoe
BPEMS1 Cy)XGbl YNINIOTHEHUS NPU 3KCM/yaTauumn ¢ NpeBbILLeHeM TeMnepa-

Typbl 3aBUCUT OT YCOBWIA MPUMEHEHNS 1 YNIOTHSEMO CPeqpbI.
Puc. 7.1 BepxHue npesesisl TeMNEpaTypb! A/1si PA3NYHbIX I1ACTOMEPHBIX MAaTepUasoB

Mepviog paboThbl
500 1000 [4ackl]

SBR

ByTagneHcTponbHbIN Kay4yk

TPU

MonunypeTaH

IR

ByTagneHakpunoHUTPUIbHBINA KaydyK
NBR

ByTaaneHakpunoHNTPUIbHbIN Kaydyk
HNBR

'mppupoBaHHbI 6yTaANeHaKPUNOHUTPUIIBHBIN KaydykK
CR

XnopnepeHoBbI Kay4yk

ECO

OnNUNXNOPruaprHOBbLIA Kayvyk

ACM

MonnakpunatHbIil Kay4yk

EPDM

OTUNEHNPONUIEHANEHOBBIN Kaydyk
vMQ

CUNMKOHOBBIN Kaydyk

FYMQ

DTOPOCUNNKOHOBbIN Kay4yK

FKM

dropkaydyk

FKM

®dTopkay4yk (HiFluor®)

FFKM

MNepdropanactomep (Parofluor®)

-100 -75 -50 -25 0 25 50 75 100 125 150 175 200

Mepvop pa6oTel 1000 yacos.

[laHHble AnanasoHbl TeMnepatyp AeNCTBUTENbHBI ANS YCNOBUIA MPUMEHEHNS, B KOTOPbIX
136EraeTcsa KOHTaKT CO CPEAOW, OKa3blBaOLLEN arpecCyBHOE BO3AENCTBIE Ha paccma-
TPVBaeMbI KOMMayH,

Mpumep: VMQ: B Bo3ayxe o +210 °C, B8 Boge fo +100 °C.

Puc. 7.2 BepxHue npefessl TeMnepatypbl 47151 Pa3inyHbIX 371aCTOMEPHbIX MaTepnanoB

Pradifa 93

250 270 320 Temnepatypa

[cl

,uOCTVlraeTCﬂ TOJIbKO Mpu onpefeneHHbIX yCNnoBuAX Co cneynanbHbiIMU KoMnayHaamm
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Pesynbratbl ucnbitaHus: TR10 = -31,5 °C
TR50 = -24,0 °C
TR70 =-20,0 °C

Puc. 7.4 UcnbitaHne TR B cooTBeTcTBUM ¢ HOpMamu ASTM-D 1329 /
ISO S 2921 gns komnayHga NBR ¢ TBepgocTsio 70 eguHuy no Lwkane LLlopa

7.8 NMpumeHeHne anst paboTbl C rasom

Mpw npuMeHeHnn gns paboThbl C ra3amm CyLLECTBYET OTIINYME MEX-
Oy 9NnacTOMEPHbLIMU KOMMayHAaMu is YNaoTHEHUA 1 guadparm
raszoBoro o6opynosaHus B cootsetcteum ¢ DIN EN 549 n ynnotHu-
TeNbHbIMM KOMMayHAaM1 A5t IMHUA ra30CHaGXXEHUS U KOMMOHEH-
TOB O1A rasa n Xunaknx yrnesogopofos B cootseTcTBmm ¢ EN 682
(paHee — DIN 3535, yacTtb 3). MaTtepuanbl, n3rotaBnMBaemMble 13
komnayHgos NBR, HNBR, FKM n cnnmkoHOBbIX KOMMNayHAoB, Mno-
CTaB/SAOTCH C COOTBETCTBYIOLLMMMN pa3peLLEHNSMUN.

Tak Kak NpUPOLHbIN ra3 B YACTOM BMOE HE MMEET 3anaxa, K Hemy
[06aBnAITCSA OJOpUPYIOLLIME BellecTBa C Lenbio o6ecneynTb He-

—Parker [T ’

MefneHHoe OobHapyxeHue yTedek. HoBble opopupylowime Belle-
cTBa 6e3 cogep>XaHus cepbl (HanprMep, TOProBoe HarMeHoBaHue
«Gasodor S-free») 6onee arpeccrBHbl K KOMMayHaam anactomepa,
YeM OfOpUpPYIOLLME BELLECTBA HA OCHOBE Cepbl, KOTOPbIE NUCMOMb-
3yloTCA A0 cux nop. [lonycTumble 3Ha4eHNs pasbyxaHns B XXUAKOM
BellectBe «S-free» pocTuraroTcs Tonbko komnayHgamu HiFluor®
(FKM) unm Parofluor® (FFKM).

7.9 NMponssoacTBO NONYNPOBOAHNKOB

Mpy NPoOV3BOLACTBE NOMYNPOBOAHVKOB UCMOMb30BaHNe «CTaHaapT-
HbIX» YMIOTHUTESIbHbIX MaTepranoB He NPeLCTaBseTcs BO3MOX-
HbIM. [MPOV3BOACTBO COBPEMEHHbIX MOMYNPOBOAHNKOBbLIX KpUCTan-
JIOB MPOVICXOAUT B YCINOBUAX arpecCuBHbIX XUMUYECKMX BELLECTB
M ra3oB, BbICOKMX TeMMepaTtyp, ry6oKoro Bakyyma u nnasmbl. B
Takux npoLeccax yTeukn Unm 3arpsasHeHns NPYBOAAT K [OPOrocTo-
AWM MPOCTOAM UMM COKPALLEHNIO MPON3BOAUTENBHOCTY.
Bnarogapsi cBoVMM NPeBOCXOAHbIM (PU3MHECKUM CBOCTBaM MmaTte-
puansl Parofluor® ngeansHo NOgXopsaT ANs UCNOMb30BaHNs B Nnas-
Me 1 rase, a TakKe B TEMOBbIX 1 BNaXKHbIX NpoLieccax.

Komnanua Parker paspaboTtana cneuuwasbHble KOMMNayHApl
Parofluor® gpns ncnonb3oBaHusi B Hanbonee NpoaBrHYTbIX MONYNpo-
BOAHMKOBbIX MpoLeccax. T KoMnayHApbl BblAEP>KMBAOT BbICOK/E
TemnepaTypbl, a Takke 06nafatoT BbICOKOW CTOMKOCTbIO C cpene
npouecca. Npon3BoacTBO TaKMX YNIOTHEHWI OTBEYAET crneuunanb-
HbiM TPeboBaHNAM, BKIlOYasA MCMONb30BaHNE TEXHOMOMUM YUCTOMN
KOMHaTbl. Bo Bpems okoH4YaTenbHOW MPOBEPKM AETanN NPOXOQsaT
OTAENbHY OYUCTKY U BMOCNEACTBUM YNaKOBbIBAOTCSA B YCIIOBUAX
YNCTON KOMHaTbl. OTW npouenypbl 06ecrne4mBaloT COOTBETCTBUE
ynnoTHeHun ctaHgapTam UHP (CBEpXBbLICOKOW CTENEHN YNCTOTbI).

7.10 TexHONOrNA oXnaKaeHust u
KOHAULMOHUPOBAHUA BO3[yXa,
nponenneHTbl

YNnoTHeHNsi, Ncnonb3yemble B CUCTEMAxX OXNaXOEHWS, OOMKHbI
6bITb MOMHOCTLIO COBMECTUMbIMU C XnagareHToM. OnucbiBaeMble
XJlafareHTbl UMeloT KOAMPOBKY «R» 1 COCTOAT N3 XXNAKOCTEW Ha OC-
HoBe (PTOPMPOBAHHBIX 1 XJIOPUPOBAHHbIX YINIEBOAOPOAOB.
ToproBble HanMeHoBaHus, Hanpumep Freon (cbpeoH), Frigen (xna-
OoH), Kaltron (xnapoH), NCnonb3ylTcs BMECTE C HOMEPOM Tuna.
Mpumepsl: R-134a cooteetcTyeT Frigen 134a, Freon 134a, Kaltron
134a.

XuMnyeckne BelLecTBa AN MOXXapoTylleHuss 0603HavalTca Kak
Halon (xanoHbl). Hanpumep, R-13B1 cooteeTcTByeT Halon 1301.

PekomeHgauum no npuMeHeHuto KomnayHaoB kKomnaHuu Parker
OCHOBaHbIl Ha pe3ynbTaTax BCECTOPOHHEro TecTupoBaHus. Mpn 3a-
NMOSIHEHNM LENWN OXN2XKAEHNA LOMMKHbI COOMIoaaTbCa yKasaHust no
c60pKe NPON3BOAMTENS XNlagareHTa u (Mnn) MallnHbl.
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Cpepa

Ankun6eHson

Freon, 12

Freon, 12 n Macno Ne 2 no ASTM (50:50)
Freon, 12 n Sunisco 4G (50:50)

Freon, 13

Freon, 13B1

Freon, 14

Freon, 22

Freon, 22 n Macno Ne 2 no ASTM (50:50 )
Freon, 31

Freon, 32

Freon, 112

Freon, 113

Freon, 113 + Macno ¢ BbICOKMM UM HU3KM COAEepPXKaHNEM aHUNHA
Freon, 114

Freon, 114B2

Freon, 115, 116

Freon, 124 (teTpochTOpMOHOXI0P3TaH)

Freon, 125 (neHTadTopaTaH)

Freon, 134a (teTpadTopaTaH)

Freon, 142b

Freon, 152a (audtopaTtaH)

Freon, 218

Freon, 502

Freon, BF

Freon, C316

Freon, C318

Freon, K-142b

Freon, K-152a

MwvHepaneHoe macno

KomnpeccopHoe Macno Ha OCHOBE MONVANKWUAEHNINKONSA
MonunonectepHoe (POE) macno

R245fa+ (neHTadTopnponaH)

R401a (53 % R22 /13 % R152a /34 % R124)
R401b (61 % R22 /11 % R152a/ 28 % R124)
R401c (33 % R22 /15 % R152a /52 % R124)
R403a (5 % R290/ 75 % R22 /20 % R218)
R403b (5 % R290 /56 % R22 / 39 % R218)
R404a (44 % R125 /52 % R143a/ 4 % R134a)
R405a (45 % R22 /7 % R152a /5,5 % R142b / 42,5 % RC318)
R406a (55 % R22 / 4 % R600a / 41 % R142b)
R407c (23 % R32 /25 % R125/52 % R134a)
R407d (15 % R32 /15 % R125 /70 % R134a)
R407e (25 % R32 /15 % R125 / 60 % R134a)
R408a (47 % R22 / 46 % R143a /7 % R125)
R409a (60 % R22 /25 % R124 /15 % R142b)

4
4

—Parker (LT .
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PekomeHayembin NBR HNBR EPDM FKM CR

komnayHg Parker
N3554-75, N0674-70

C0873-70, C0557-70
V1164-75
V1164-75
C0873-70, C0557-70
NO0674-70
C0873-70, C0557-70
C0873-70, C0557-70
V1164-75
E0540-80
C0873-70, C0557-70
V1164-75
N0674-70
N0674-70
C0873-70, C0557-70
N0674-70
C0873-70, C0557-70
V3819-70
C0873-70, C0557-70
N3554-75
V1164-75
V3819-75
NO0674-70
C0873-70, C0557-70
V1164-75
N0674-70
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70
N3554-75, N0674-70
N1173-70, N3554-75
N1173-70, N3554-75
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70
C0873-70, C0557-70 = = =
C0873-70, C0557-70 - - -
C0873-70, C0557-70 = = = =
C0873-70, C0557-70 - 1 1 4
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 = 2 - 4
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 = = - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 = = - -
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Cpepa

R409b (65 % R22 /25 % R124 /10 % R142b)
R410a (50 % R32 /50 % R125)

R410c

R411a (1,5 % R1270/ 87,5 % R22 /11 % R152a)
R411b (3 % R1270/94 % R22 / 3 % R152a)
R411c+ (8 % R1270/ 95,5 % R22 /1,5 % R152a)
R412a (70 % R22 /5 % R218 / 25 % R142b)
R413a (9 % R218 /88 % R134a /3 % R600a)
R414a+ (51 % R22 /28,5 % R124 /16,5 % R142b / 4 % R600a)
R414b+ (50 % R22 /39 % R124 /9,5 % R142b / 1,5 % R600a)
R500 (73,8 % R12 / 26,2 % R152a)

R502 (48,8 % R22 /51,2 % R115)

R507 / R507a (50 % R125 / 50 % R143a)

R509 / R509a (44 % R22 / 56 % R218)

R600 (H-6yTaH)

R600a (1306yTaH)

R611 (MeTtundopmmar)

R717 (ammmak)

R744 / CO, (gByokuch yrnepopa)

T CTeneHb COBMECTUMOCTH:

1 = yooBnetsopuTenbHas,

2 = cnabas,

3 = ycnoBHas,

4= HeyaoBneTBopuTesibHasd, -= HegOCTaTO4YHO AaHHbIX.

Tab. 7.7 PekomeHgaumm o MpuMeHeHVIo KOMayH[0B A1 Xna[areHToB
(apyrvie gaHHbIe © COBMECTUMOCTY C XN1agareHTamm JOCTYIHbI 110 3arpocy)

7.11 MNMuweBas n chapmayeBTNyeckas
NMPOMbILLJIEHHOCTH

YNNoTHEHNS, KOHTaKTupyloLWye € npogykramu nuweson u dap-
MaLEeBTUYECKON MPOMbILLIEHHOCTU, OOMKHbI UMETb CTOMKOCTb K
npoueccam «CIP» (ounctka Ha mecte) n «SIP» (cTepunmsauns Ha
mecTe). CUNMKOHOBbIE MaTepuasbl NOAXOAAT A1 UCTIONb30BaHNSA
B MMLLEBON OTPac/in C y4eTOM MX (PU3NYECKMX CBOWNCTB, TakK Kak
OHW MHEPTHbI, a TaKXXe He MMEIOT 3arnaxa 1 Bkyca. B gononHeHwne k
XVMWUYECKOW N TEMNOBON CTOWKOCTW YMIOTHUTENbHbIE KOMMayHApl
OOMKHbI COOTBETCTBOBATb Pa3NIUYHbIM HaUMOHANIbHbBIM, €BPOnei-
CKMM N MeXxAyHapoaHbIM pernameHTam. bonee nogpobHas nHgop-
Mauus npruBegeHa B pasgene «KomnayHabl Ans nuwesomn n hapma-
LEBTUYECKOW MPOMBILLNEHHOCTEN».

7.12 AspokocMu4yeckasl oTpaclb

AspokocMuyeckas oTpacsb NpegbsABnseT K 3N1acTOMEPHbIM KOMMa-
yHOAm camble cTporue TpebosaHus. [1ns cooTBeTCcTBUS TPebGOBaH-
aM cneyndunkaumii 3a4acTyo Heobxoguma paspaboTka crneunanb-
HbIX MaTepuanoB. KpoMe Toro, npv Npov3BOACTBE 3aKOHYEHHbIX
n3genuin JomKHbl COBNoaaTbCa MHOMMe creumanbHble TpeboBaHNs
C LieNnbio COOTBETCTBUS 60Nee CTPOrUM TEXHNHECKUM HOPMaM 1 Me-

—Parker [T .

PekomeHpayembiin NBR HNBR EPDM FKM CR

komnayHg Parker
C0873-70, C0557-70 - - - -

C0873-70, C0557-70 = 2 1
C0873-70, C0557-70 - - -
C0873-70, C0557-70 = - - =
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - =
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - =
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - - - -
C0873-70, C0557-70 - 1 1 4
C0873-70, C0557-70 - - = -
N0674-70

N0674-70

C0873-70, C0557-70
C0873-70, C0557-70
E3804-90

A~ b

4
3

N DN 4 4 4 4 4 a4 4 a4 4 a4 a4 4 a4 a4 a

N A B2

N A =2

- NN D
1

pam 6e3onacHocTu. B komnaHun Parker BHegpeHbl COOTBETCTBYHO-
e OpraHn3aunoHHble, Ka4eCTBEHHbIE N TEXHUYECKME CPEACTBa,
6narogaps YeMy KOMMaHusi ABASeTCA 0fo6PeHHbIM NPon3BoanTe-
NeM oSt rpaXkAaHCKoM U BOEHHOW a3pOKOCMUYECKON NPOMBbILLIEH-
HOCTW.

KomnaHus Parker obnagaeT onbITOM B JAHHOM CeKTope 6narogaps
paboTe ¢ pasnnYHbIMK 3aKazvymkamun 1 NPeLCcTaBUTENBCTBY BO MHO-
rMX KOMUTETaxX Mo CTaHAapTU3auum.

Hal aBraumoHHO-KOCMUYECKNIA CEPBUCHBIA LLEHTP NMOMOXKET Mony-
YNTb KOHCYNbTaUMM MO MOWCKY PELUEHUs NS BallMX KOHKPETHbIX
TpeboBaHW K YMNOTHEHNIO.

7.13 ApepHas aHepreTuka

OnacTomepsbl, NPOV3BeAeHHbIE At paboTbl B YCNOBUSIX paguauu-
OHHOro BO3AEWCTBUS, OOMKHbI NMPOXOANTb NCMbITAHUSA KavecTsa 1
maTepuana. NoMumo NpurogHocTK ans paboTel ¢ pagunaunen ana-
CTOMEp [OOMKEH TakxXe 6blTb COBMECTVIM C KOHTAKTHOW Cpefon B
YCNOBUAX SKCMyartauum (Tfemnepatypa, AaBneHue u T. g.).

B 60nblLUNHCTBE MPUMEHEHWIA YPOBEHb 0O3bl paguaumy OCTaeTcs
HKe 10° pag — ypOBHS, KOTOPbI [OCTUraeTcs Nocne Jonrux net
cnyx6bl. MpakTnyeckn BCe 31aCTOMEPbI HE CMbITLIBAIOT N3MEHE-
HUIN pU3N4ECKNX CBOMCTB NPU YPOBHSX paauaumu go 1 MmunnnoHa
papg (210° pag 2104 [k/kr). KomnaHus Parker paspa6oTana komna-
YHAbI C pagnaLnoHHO CTONKOCTLIO Ha yposHe 107 pag (cM. pasgen
8.22 «Pagnauus»).
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7.14 HecbTerasosasi NPOMbILLIEHHOCTb

MpyMeHeHne 3nacTOMepPOB B MOPCKOI [06bl4e CTaBUT HOBblE 3a-
Oadn Ons npowsBoguTenelnt YrniaoTHEHWUN. YCNnoBus 3Kcryatauum
OYeHb TSHKeNble:

® pa3HoobpasHas arpeccrBHas KOHTaKTHas cpeaa,

® BbICOKOE [aBnieHue,

® LUMPOKWIA AManasoH TemnepaTyp.

dKcnnyaTaums B KpUTUHECKUX YCIIOBUSAX, BbISBAHHbIX CriedyoLwmmMim

hakTopamu:

® arpeccuBHOE XMMNYECKOe BO3AENCTBUE BCEACTBUE UCTIONB30-
BaHVsA Npucagok ans macern,

® B3pbIBHasA Aekomrnpeccus (cMm. «B3pbiBHas gekomnpeccusi» B
pasgene 10),

® BbiJas/vBaHve B 3a30p NPU BbICOKOM AaBrieHnM,

® BbICOKUWE N HU3KNE Temnepartypbl.

YcnoBus aKcnnyaTaumyy CUAbHO MEHSIIOTCS B 3aBMCMMOCTU OT Me-
CTa YyCTaHOBKM 1 Ha3HaYeHUs.
Temnepartypbl: 0o +200 °C, ¢ [onosiHUTENBHBIMY NMUKAMW.
Pa6ouyee paenenue: ot 100 6ap go 1000 6ap un BbILLE.
KomnayHgpl: FKM: V0747-75, VO709-90.

NBR: N0674-70, N0552-90.
CneupanbHble:  FKM: V0858-95.
O6paTtutech K HalwmM UHXeHepaMm aNst nony4eHunst 6onee nogpob-
HOWM NHopMaLMM B AaHHOW obnacTu.

Matepuan XKecrt- Temnepatypa" CrtaHpapTt
KOCTb

ISO Parker [LLiop A] [°C]

NBR N0552-90 90*° -30 100

HNBR KA183-85 85 -50 150 Norsok M-710

FKM VG109-90 90*° -45 205 1SO 23936-2/
Total

FFKM  F0400-80 80*° -40 270 ISO 23936-2/
Total

T OTHOCUTCS K CTaTUCTUHECKOMY MPUMEHEHMIO C OKPYITIEHVEM TEMMNEPATYP.
Ta6. 7.8 0630p CTaHAaPTHbIX KOMMAYHAOB A1 HEHTEra30BOU MPOMbILLITIEH-
HOCTU

7.15 NpumeHeHne B CAaHUTapPHO-rMrneHn4ecKnx
ycnoBusix / ncnonb3oBaHue B
OTONUTENbHbIX CUCTEMaX

MpeobnapaoWwyMn  yNAOTHUTENBbHBIMW  MaTtepuanaMmu, KUCnonb3y-
EMbIMN B CaHUTAPHOWN 1 6bITOBOW TexHonoruu, siensitotcs EPDM,
NBR 1 cunukoHoBble KoMnayHabl. ECnv ynnoTHeHNst BXOAAT B KOH-
TaKT C NUTbEBOV BOJOW, TPeByeTCHA NPUMEHEHE KOMMayHAOoB, pas-
PeLUEHHBIX ANsi NCMOMb30BaHMsA C NMMTHEBOW BOOON B CTPaHe ycTa-
HOBKMW. TWMOBbLIMY MPUMEHEHNAMW AN YMIOTHUTENbHBIX Konew, 1
NNTbIX N3OENNIA ABNAIOTCA CaHUTAPHO-TEXHMYECKasa apMaTypa, Tep-
MOCTaTU4eCKme KiianaHbl, HACOCbl, BOAOMEPHbIE CHETHUKUN UM BO-
JornpoBofHas apmarypa.

—Parker (LT .

7 lNMpumeHeHuns

B pononHeHne K Hanuumio paspeLleHnii Ans NCronb3oBaHns C Nu-
TbEBOW BOOOW YMNOTHEHNA AN TPYOHON apMaTypbl JOSMKHbI COOT-
BETCTBOBaTb TPebOBaHWAM, yKasaHHbIM B cTaHgapTax EN681-1 n
W534. 3Tn cTtaHgapTbl MatepuanoB BKIHOYaOT TpeboBaHMsA K 1C-
NblTaHUAM, KOTOPble NPeaoCTaBNAIOT HarNAAHY nHgopMaumio no
OONroCPO4HOMY MOBEAEHNIO B YCNOBUAX UCMbITAHWNA, MPUGINKEH-
HbIX K MOMEBbIM.

LOnsa onpepeneHHomn CtpaHa 3ameyvaHus

CTpaHbl

KTW lepmaHunsa -

w270 lepmaHns Mwukpo6uronorunyeckoe
noBefeHVe kKomnayHaa

ACS DpaHumns -

KIWA HupepnaHngbl -

ONORM B 5014 ABCTpUS -

WRAS CoepunHeHHoe -

KoponescTso
NSF 61 CLLA -

Ta6. 7.9 Pa3speLlueHns Ha NPUMEHEHNE C MUTLEBO BOZOW /151 pa3HbIX CTpaH

CtaHpapt CtpaHa 3amevaHusn

EN 681-1 lepmaHus YNNoTHEHNsI AOMKHbI COOT-
BETCTBOBaTb TPE6OBaHNSAM K
DU3NYECKNM XapaKTePUCTMKaM

W534 lepmaHus Honrocpo4Hoe nosegeHve B

Bope npu Temnepatype 110 °C.

Ta6. 7.10 CraHgapTbl 4151 UICMOMAL30BaHUS C MUTHLEBOU BOZOM

7.16 BakyyMHble yrsioTHEHUs

Mpy yNNOTHEHWN BaKyyMHbIX CUCTEM LOMKHbI cOBMoAaThes cre-
ZytoLive pekoMeHZaumm:

® Bbi6op NpaBuibHOro KoMnayHaa ynioTHUTENIbHOro KosnbLa.

® YNnoTHseMble MOBEPXHOCTY 1N NMOCAA04HbIE KaHaBKM [OMKHbI
VIMETb 3Ha4YUTENbHO 60slee Ka4yeCTBEHHYIO 06paboTKy NMOBEPXHO-
CTW, YeM A1 «OObI4HbIX» YNIOTHEHWU (CM. Tabnuyy 7.12).

* YNNOTHUTENbHOE KOMbLO JOMKHO 3aMnONHATE MOCaA04HY0 KaHaB-
Ky (MpubnuautensHo Ha 100 %). 3To 03Ha4aeT co3paHue 6onee
LLMPOKKMX 30H KOHTaKTa U CHUXKEHUE CKOPOCTb Anddy3nmn vepes
anacTomep.

e [1na noBbilweHNs 3(pHEKTUBHOCTY B OTAENbHbIX KaHaBKax MOryT
yCTaHaBNMBaTbCA MO ABa YNIIOTHEHNS1 OL4HOBPEMEHHO.

e CymmapHast BenmyrHa yTeykn yMeHbLLAeTCs Npy UCMonb30Ba-
HUW BakyyMHOI cmasku (Hanpumep, Parker Super-O-Lube).

AONUONNNNNNNN N
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Puc. 7.5 lNocapno4Has kaHaBKa KoJibLia KpYr/loro Ce4eHusi B BaKyyMHbIX
cucremax

ATmocdepa

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
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Puc. 7.6 Pa3mepbi KaHaBKy, CTaTU4ECKOE MPUMEHEHNE
d, ho% b=0%

1,78 1,25 2,10

2,62 1,85 3,10

3,53 2,50 4,15

5,33 3,70 6,30

6,99 4,90 8,20

r, /r,

0,20 - 0,40
0,20 - 0,40
0,20 - 0,40
0,20 - 0,40
0,20 - 0,40

Tab. 7.11 Pa3mepbl BakyyMHO kaHaBKku rpu gegopmaLmy rnornepeyHoro
cevernsi d, yriIOTHUTEILHOIO KOJbLa Ha BesIndnHY 0koso 30 %.

BaKyyM
no 108 Torr
no 10" Torr

LLlepoxoBaToCcTb 06paboOTKN NOBEPXHOCTN,
MPOLIEHT 30HbI KOHTaKTa t_ > 50 %

A KOHTaKTHasi NnoBepXx-

HOCTb
R

0,80
0,40

0,10

Rmax.
3,20
1,60

0,40

Ra
1,60
1,60

1,60

Tab. 7.12 O6paboTka MOBEPXHOCTY BaKyyMHO KaHaBK

B Topubl KaHaBKK

Rmax.
6,30
6,30

6,30

Tpe6oBaHWst K KOMMayHAy YNNOTHATENbHOMO KonbLia:

® HN3Kad ra3onpoHnuaemMocCTb,

® xopoluasi, T. €. HU3Kas ocTaTtoyHas gechopmanmsi Npu cxaTuu,

® COBMECTUMOCTb CO Cpefoil,
* TemnepaTypHasi COBMECTMMOCTb,
* HK3Kas NnoTepsi Beca B BaKyyMme.

NBR

NO0674-70
NO0741-75
N0552-90

N0300-90"

EPDM

e E0540-80
e E0652-90

' KomnayHg, Parbak®.

Tab6. 7.14 [lpoTuBorprbKoBbie KOMNAYHAb! MPOXOASIT UCIbITAHUS] B COOTBET-

cTBum ¢ metogom 508 ctaHgapTa MIL-STD-810 B.

—Parker [T

Marepuan KoadduumeHt raso- Moteps Beca !

npoHuyaemoctu ?

Fx10° [%]
ISO Parker P G

[m
IR - 7 0,18
CR C0557-70 7 0,13
NBR N0674-70 8 1,06
HNBR N3554-75 8 1,06
FKM Vo747-75 13 0,09
ACM A0607-70 16 -
EPM - 20 0,39
MFQ L0677-70 143 0,25
MvVQ S0604-70 238 0,31

" Bakyym 10 MM. PT. CT. NP1 KOMHATHOW TemnepaType, NepUos, UCbITaHWs
14 pHen.
[MocTosiHHas razonpoHmuaemocTy F (10€) ocHoBbIBaeTCs Ha renim npu KoMHaT-
HOW TeMnepaType 1 NnoTepe B BakyyMe.
EnvHnua F: (cm?)/c x 6ap
Ta6. 7.13 CBovicTBa anactomepa
Bonee nogpobHas nHgopmaums Haxogutcest B pasgene 8.11 «Crte-
NeHb yTe4yKn rasa».

7.17 NMpoTnBOrpuGKOBbLIE KOMMAyHAbI

C paclumpeHnemM Ucrnosib30BaHUs 31aCTOMEPOB BO3HMKA HEOOXO-
OVMOCTb MPOBEPKM KOMMOHEHTOB KOMMayHAa Ha rpubkoBoe nopa-
>XeHne u pacnpocTtpaHeHne. MukpoopraHmambl MOryT 6biTb O6Ha-
PY>XEHbl HE TOMbKO B TPOMUYECKOM KNMMaTe, HO Takxe, K MpumMepy,
B rmppaBnm4eckmx cmctemax. KomnayHgpl MpoxogsaT UCTbITaHNsS B
COOTBETCTBMU ¢ MeToaom 508 ctaHgapta MIL-STD-810 B. B Tabnu-
Le HWKe NprBefeHbl KOMMNayHAapl, KOTOPbIe YCMELHO MPOLUN UC-
nbiTaHs (MHOpMaums o0 Apyrnx KoMmnayHgax fOCTyrnHa rno 3anpo-

cy).

vMQ FKM CR FVYMQ FFKM
e S0604-70 * V0747-75 e C0557-70 * LO677-70 * V3860-75
¢ V0709-90 * V8545-75

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



8.1 O6wue Kputepum BbiGopa

Monb3oBaTtenn 3a4acTylo He[OOLEHNBAOT KOMHYECTBO 1 PasHOo-
6pasavie KpUTepreB, KOTOPbIE BAVSIIOT Ha YMIOTHUTENBHbIA 3IEMEHT.
Xvmundeckre cBoicTBa cpefbl 1 (hM3NYECKEe YCNOBUS 3KCMyaTa-
LMK SIBNAKOTCA CYLLECTBEHHBIMU KPUTEPUAMM A1 BbiGopa anacTo-
Mepa 1 KOHCTPYKLWU NOCafo4HO KaHaBKU.

Tabnuua coBmecTUmMocTn cpep, (CM. MpunoxxeHne) CopepXXuT mH-
dopmMaumio 0 XMMU4eCKOM BNSIHAN CPefpbl Ha BCe Hanbonee 4acTo
1ncnosib3yemble anactomepbl. B Tabnvue ykasaH Hanbonee nogxo-
OALWMIA KOMNayHA, A5 pasnnyHbIX Cpe.

B paHHOM pasfene onvcbIBaloTCA KioYeBble TEPMUHbI, UCMONb3Y-
eMble B TEXHOMOMMN YNIOTHEHUA. 3HaHNE 3TON OBLLEN TEPMUHOSO-
rn NOMoraeT HaliTy NopgpPOGHbIE OTBETHI 38 KOPOTKOE BPEMS.

8.2 UcTupaHue

McnbitaHusa Ha uctupanne no ctangapty DIN 5316 (c ncnonbso-
BaHMEM LUMIMHAOPA, NOKPLITOro HaxkaayHow 6ymaroil) He oTpaxkatoT
ajeKBaTHO YCMOBMS NONEBOro NCMonNb30BaHKs. PeanbHbI npouecc
MEXaHN4YeCKOro M3HOCa O4eHb COXKEH, TakMM 06pa3oM, CpaBHMW-
TenbHble AaHHble, nonyyYeHHble no ctaHgapty DIN 53516, easa nn
SABNSAOTCA copepXXaTenbHbiMU MO MHOrMM npuynHam. Cneposa-
TenbHO, NOBEAEHVE 3HOCA OOMKHO NCTbITbIBATLCSA B COOTBETCTBY-
IOLLMX YCMOBUSAX MPUMEHEHUS.

KomnayHgbl HNBR, NBR, EPDM, CR 1 FKM o6napatoT xopoLuer
CTOMKOCTbIO K ctupanuto. TPU (nonnypetaH) o4eHb CTOEK K NUCTU-
paHntio. CUNMKOH 1 (OTOPCUNNKOH UMEIOT cnabyto CTOMKOCTb K
UCTVPaHUIO.

8.3 CtapeHune

CTapeHue BblpaXaeTcss B yXyAWeHUn U notepe ranyeckunx
CBOICTB U 3aBUCUT OT TuMNa MOMEKYNSAPHON Lienu Kayyyka. [nMHHbIe
MOEKYNAPHbIE Lenu COCTOST U3 MHOTMX 6osiee Menkux npucoenu-
HEHHbIX MOMeKyn. DT COYETaHUA 1 ApYyrue YacTh MONEKYNSPHBIX
Leneli MOryT 6biTb YSI3BUMbI K XUMUYECKM PEAKLUAM.

K cTapeHuto OTHOCUTCS TpU TuMNa Takux peakLuil:

1. PaspeneHne — MonekynsipHble CBA3M JIOMAOTCA 1 rnaBHas
Lenb YMeHbLLAeTCs O KOPOTKUX OTPe3KoB. PasgeneHne
SABNSAETCH pe3ynsTaToM BO3LENCTBNA 030Ha, ynsTpaduonera n
pagvaumn.

2. ClumBaHue — MNpoLECC OKNCNIEHNS, KOTOPbIN Bbi3biBAET hop-
MUPOBaHME HOBbIX MOMNEPEeYHbIX CBA3E. DTOT NpoLecc Beaet
K 06pa30BaHNo0 HOBbIX MOMEKYNAPHBIX Lenen. Takum n3meHe-
HMSIM CNOCOBCTBYET Harpes 1 BO3AENCTBNE KUCIIOPOAA.

3. NameHeHne 60KOBbIX rpynn MONEKYNSAPHON Lienu B Npo-
Lecce XMMUYEeCKOW peakLMn — KOHTaKTHas cpefa okasbl-
BaeT arpecCuBHOE BO3AEVCTBUE Ha 9NacTOMep 1 Bbi3blBaeT
N3MEHEHNE B ero MOJEKYNISPHON CTPYKType. Bce mexaHns-

—Parker (LT .

8 TepmuHoONOrnsa ynjaoTHeHUn

Mbl, KOTOpPbIE BEQYT K YXYALIEHUIO CBOWCTB 3/1lacTOMepa,
NPUBOASTCA B AENCTBIE YCIOBUSIMU OKPY)KaloLLel cpeabl.
YNnoTHeHWs1 Bcerga noaBepXeHbl BIMSIHUIO CTapeHus, Kak
NpU XpaHeHUn, Tak 1 B YCSTOBUSIX SKChnyaTaumn. PasnuyHble
3nacToMepbl UMEIOT PasNNYHYO CTONKOCTb K CTapeHMIO.

8.4 UcnbiTaHuUs Ha cTapeHue

O6pa3sLbl kay4yKa NCKYCCTBEHHO COCTapuBaloTCA B Mevax TepMO-
06paboTKN B TAXKENbIX YCIOBUSAX, HYTO MO3BOMNSET NONYy4MTb 3aKII0-
YeHWs Mo eCTECTBEHHOMY CTapeHMIO 32 KOPOTKUI MHTepBan Bpeme-
HW. VIcnbiTaHWs BbINOMHAIOTCA B COOTBETCTBMM CO cTaHaapTom DIN
53508 c Bo3pgencTBMEM TEMMNEPATYPbl N BPEMEHW, XapaKTEPHOro
AN onpefeneHHoro Tuna anactoMepa W yCroBui aKcniyarauuu,
Hanpuwmep:

e NBR 70 yacos nnu 7 gHewn npu Temnepartype 70 °C vnn 100 °C;
e EPDM 70 yacos wnn 7 gHeli npu temneparype 100 °C nnm

150 °C;
e FKM 70 yacoB nnu 7 gHen npu Temnepatype 200 °C nnn 250 °C;
e VMQ 70 vacos unu 7 gHein npu Temneparype 200 °C vnu

250 °C.

Lo n nocne coctapuBaHus n3MepsoTca cnegyowme pusmnyeckmne
CBOWCTBA: TBEPAOCTb, MPOYHOCTb Ha Pa3pblB, NpedenbHoe YaJIMHe-
HWe 1 Hanps>KeHNE pacTsKeHus (Moaynb ynpyrocTti). MuHnmans-
HO€E N3MeHeHNe yKa3blBaeT Ha JTyuLLYt0 CTOMKOCTb K CTapeHUio.

8.5 KoachchmumeHT TennoBoro pacumpeHust

B 3aBncumMocTu oT hopmynbl CMecu anactomepbl 06nafatoT Koag-
duymeHToM TennoBoro pacunpenuns B 10 pas 6onee BbICOKUM, HeM
y ctanu. CnepgoBaTtenbHO, B MOrpPaHW4HbIX Cly4asix BaXKHO 3HaTb
CTeneHb YCafKun YMIOTHEHNS B XONIOOHBIX YCNOBUSX WM CTEMNeHb
pacLuMpeHusi Ipu BO34EeNCTBMN BbICOKMX TEMMNepaTyp 1 BAMsSHME Ha
CUMy YyNpyrocTy Ha NOBEPXHOCTYN YNJIOTHEHMS.

Mpu HM3KUX TemnepaTypax yMeHbLUEeHEe CUMibl YNPYrocTu Ha Mno-
BEPXHOCTY YMIOTHEHNSI MOXET MPUBECTU K yTEYKAM Mpu MOsiBne-
HAW JOMOMHUTENBHON ycapku. [laHHble M3MeHeHWst MoryT ObiTb
npefycMOTpeHbl B KOHCTPYKLMK nasa. MNpu guHaMmmyeckom nprume-
HEHNN BO3MOXXHO YBENMYEHUE TPEHUSI BCNEACTBUE TEMIOBOro pac-
LUMPEHVs NpY TemnepaTtype aKcriyatauum (npy ycnosun obecne-
YeHus oTBOAA Tenna).

[pu ncnonb3oBaHUM BbICOKOIMPEKTUBHBLIX 31ACTOMEPOB, TaKMX
kak FFKM, npu Temnepatypax Bbilwe 200 °C, ocob6oe BHMMaHue
npy NPOEeKTUPOBaHUN nasa crnegyeT YOENUTb TENJOBOMY pacLuuv-
penunto. MNosbiweHne TemnepaTypbl 4o 300 °C MOXET NpUBECTU K
yBenunyeHmio ob6vema go 30 %. Ecnm ynnoTHeHWe He B COCTOSHUN
NPON3BECTN Takoe TEMNJIoBOe PpaclUUPEHNE, BO3HMKAOLLME BblCO-
Kne YPOBHW Hanps>XeHHOCTU MOryT MOBPeAuTb YMNOTHEHNE U CO-
NPSXXEHHbIE C HUM 3N1IEMEHTbI.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



8 TepmuHoONOrns ynnoTHeHUn

Martepuansbi Ycapka Pacwupenne KoadduumeHt
pacTsKeHus

24 no-54°C 24 po190 °C mm__ 10
[Mm/gm] [Mm/gM] dm x °C

NBR 0,90 1,87 11,20

CR 1,10 2,28 13,70

FKM 1,30 2,70 16,20

EPDM 1,30 2,66 16,00

vMQ 1,60 3,30 20,00

FFKM 2,40 4,98 30,00

Alu 2017 0,19 0,39 2,30

SS Tun 302 0,14 0,29 1,70

YyryH 0,10 0,20 1,20

Tab. 8.1 JInHeliHbI KO3 DULMEHT Ter0BoOro pacLuMpeHusi 4Jsi 31acTome-
POB 1 MeTanoB

8.6 OcTaTto4yHas gedopmaumsa npm cxxaTum

OcTarto4Hasa gedopmMauns npy cXXaTuv ONMCbIBaeT ANUTENbHOCTb
nedopmaumm ctaHgapTHoro obpasua unm obpaboTaHHON peTanm,
OedopMUpoBaHHbIX NMPY ONPEQENEHHbIX YCNOBUSIX.

Kak npaBuno, 4em nydiie ocTtatoyHas Aedopmaunsi npyu cxartuu,
T. €. HUKe MOCTOsiHHas pedopmauns (B NMPOLEHTHOM copepika-
HUM OT gedopmaumm obpasua, TO4KN, MONEePEeYHOro CeYeHNs), TEM
BblLLIE OL|EHKa KayecTsa.

OcTaTtoyHas gecopmauus nNpu cKaTuu 3aBUCUT OT OCHOBbI ana-
cToMepa, cocTaBa CMECM, YCNOBUI W3rOTOBNEHWS, Temnepary-
pbl U ANUTENBHOCTW UCTbITaHWIA, gedopmMaumn o6pasua, TONLWHbI
obpasla 1 cpefbl UCMbITaHWS.

McnbiTaHna BbINOMHAOTCA B COOTBETCTBMM CcO cTaHgaptamu DIN
ISO 815 unn ASTM D 395 (Metog B) ¢ nocnegytowym cxatnem Ha
25 % 1 xpaHeHVemM B nevax TepmoobpaboTKu B BO3AYLLUHOWN cpefe.

[ononHuteneHoe ucnbiTaHne B cpene (macne, nape v T. 4.) paer
3HayeHus ons pasbyxaHus, ycaaku U T. 4.

Bo BpemMsi NpoBegeHUst 3TUX WCTIbITaHWA MOXHO TakXXe OLEeHUTb
HWU3KOTEMMNEPATYPHYIO MGKOCTb U COCTOSIHUE MMOKOCTM MpU TeM-
nepartypax 3amep3aHusi. s nonyYeHns: 3aKo4uTeNbHON KPUBOI
o6pasLibl CXKUMAKTCS COMMacHO yka3aHHOMY Bbille MeTofy WCHbl-
TaHsl, MOCTENEHHO 3aMOPaXKMBAOTCA N M3MEPSIOTCS NPU COOTBET-
CTBYIOLLMX TEMMepaTypax VCTbITaHWiA NOCNe CHATUS CXaTus.

A — A

Puc. 8.1

h
OcTatoyHas gedhopmaums Nnpu cxatum = h“—2 x 100 (%)

—Parker [T

0 1

100

h, = nonepeyHoe cedeHne YNNOTHUTENILHOrO KOMbLa WM Opurn-
HanbHas BbicoTa obpasua,

h, = BbicoTa fedopmmposaHHoro obpasua,

h, = BbicOTa obpasua nocne CHATUA CXXartus (CnycTa onpeaeneH-
Hoe Bpemsl).

Ha cnegylowmx pucyHKax NpOAEMOHCTPUPOBaHa 3aBUCKUMOCTb
3HAYEHWA UCMbITAHWA MOMEPEYHOro CeYeHUs YMIOTHUTENIbHOIO
KonbLia 1 NPOLEHTHOMO COOTHOLLEHUS CXXaTus.

100~ OcTaroyHas aechopmauus npu cxatin B
3aBMCUMOCTU OT CXKaTusi nonepevYHoro
g |- CeveHns v AameTpa nomnepesHoro cedeHus d,
80 CUMKOH OcTartoyHas
VMQ 70 necdopmauyms npu
70 1 oxatum
\\ UcrbiTaHve
g npy T >200°C
s 60 t = 70v
= 2
5 50 MonepeyHoe
3 ceveHue d,
U:: / 121,78 Mm
s 40 2 26,99 Mmm
=g
o
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C>xaTune nonepeyHoro ceveHns [%]
Puc. 8.2
100~

OcTaTou4Hasi aedopmMauys npy cxaTum B
3aBUCUMOCTM OT CXKaTUs! MOMNepeyHHoro
QO |- CeHeHus U AnameTpa nonepeHHoro cedenns d,

80 RS OcTaTtoyHas
PUOHNTPUA ﬂ;ﬁ?ﬁ;ﬂ aums npw
70 me'nga;';yK ucnbiTaHve
npu T >100°C
60 1 t = 70y
50 2\ MonepeyHoe
N ceveHve d,
121,78 Mm
40 2 23,53 Mm
326,99 Mm
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N
N

avavi

OcTaTouHas gecopmaumst npu cxatum [%]

20
_/

10
0O 10 20 30 40

C>xaTune nonepeyvHoro ceyeHus [%]
Puc. 8.3
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PesynbraThl, Nony4eHHbIe Ha NCMbITaHHbIX 3nacToMepax, nokasanu,
4YTO ocTaTto4Hasa gedopmaums y komnayHaos NBR 6onbLue 3aBucut
OT MOMNEPEYHOro ceyeHns (TonwyHbl ob6pasua), Yem, K npumepy, y
CUJTMKOHOBbIX MarepuanoB. Takxxe YETKO MPOCNeXUBaeTCs Xapak-
Tep KpUBbIX, MOKa3blBasi, YTO Hanbonee 6aronpuUATHON SBNSETCA
nocTosiHHasa gegopmanms B guanasoHe ot 25 % po 30 % cxatus.
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BnusiHne Temnepatypbl Ha pe3ynbTaTtbl UCMbITAHWIA B 3HAYMTENb-
HOIA CTEeMneHn 3aBKCUT OT OCHOBaHIS! 31acToMepa U ero crnocoGHo-
CTU BblAEP>XMBATb BbICOKME TemnepaTtypbl. CTapeHue u yxyaLeHve
CBOWICTB 91aCTOMEPHOO Kay4yKa ycTaHaBnMBaeTcs npu 6onee Bbl-
COKUX Temneparypax (1 6o5iee NPOAOMKUTESNbHLIX MEPUOAAX UCTIbI-
TaHui).
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Ha puc. 8.4 nokasaHa yBenu4eHHasi TemnepaTypHasi CTONKOCTb
«BblcokoTemMnepatypHoro NBR 70» B peaynbrarte yny4ieHHon (60-
Jlee HN3KOI) ocTaToyHol gedhopmaummn npu cxatuun. Ha puc. 8.5 no-
Ka3aHO CpaBHeHWe [EeNCTBNA TemnepaTtypbl Ha Apyrue anactome-
pbl. FKM n VMQ nokasabiBatoT ropasfgo 6onee HU3Kue pesynsrarbl
OCTaToO4HON Aedhopmaummn Npu CxXaTun, 1 Kprueasi HETKO oTobparka-
€T, 4TO OHW MOTYT BblAep>XusaTb Temnepartypsbl Bbiwe 200 °C.

HanpoTtuB, npy paccMoTpeHun B Ka4ecTBe KOHTaKTHOW cpefpl ro-
psiYero Bo3gyxa, OTMEeYaeTCcs CTyneH4aTtbil pocT Kpusoin EPDM.
EPDM nmeeT CTONKOCTb K ropsYemMy BO3AyXy C TeMnepaTypon Ao
+150 °C — B hakTU4ecKon cpepe NPUMEHEHNS, Nape N ropsiven
BOAE ocTaToyHas gecdopMauus npu cxxatumn, HanpuMep B nape, 6y-
OeT namepeHa ¢ MeHbluen noctosHHon gedopmaupmen. Ansa FKM n
VQM, HanpoTtuB, pe3koe yxyfleHne 3Ha4eHunin HabnopaeTcs npm
1CMoMb30BaHNK Napa B Ka4ecTBe cpefbl NCTbITaHWIA.

Ha cxemax nokasaHbl UCMblTaHUA OCTaTo4HOW pedopmauun npu
cXXaTtuu, BbINOMHEHHble 3a nepuog 70 vacoB. MeHee npopomKum-
TenbHblEe UCMbITAHWA, HaNnpUMep Ans 22 4acos, AAlT fyulune pe-
3yneTathl; 60nee NPOAOIKUTENbHBIE WCMbITaHUSA, HanpuMep Ans
168 uvacoB, paloT xygwue pesynstatbl. Pesynbtarbl ucnbiTaHuin
OCTaTo4HOW AedopMaummn Npu CXXaTum MOryT CpaBHMBATLCS TOMb-
KO nMpn NOAeHTU4YHOCTN BCEX CbaKTOpOB, BANAKOLWMNX HA pe3ynbraTbl
UCMbITaHWI, @ UMEHHO: METO UCTbITaHNSA, 06paseLl, reoMeTpus, ae-
dopmauus, Bpems 1 Temnepartypa UCnbiTaHUA 1 KOHTaKTHasa cpega.

Pe3ynbTaTbl U3MepeHWn NO3BOMAIOT B HEKOTOPOM MPUOAMKEHUN
chenatb BblBOAbI O NOBEAEHUN YNIOTHEHUSA B KOHKPETHbIX YCOBU-
AX NpuMeHeHns. OgHako 6e3 TOYHbIX 3HaHWI 06 YCOBUAX NpUMe-
HEHMS HEBO3MOXXHO OLEHUTb BfIMSHWE OCTaTO4YHOWN Aedopmaunm
npu CKaTun B KOHKPETHOM MpUMEHeHUN. Hanprumep, ynnoTHeHNs
c ocTatoyHoun gedopmaumen npu cxatum 90 % MOryT COXpaHsiTb
CBO€ YNOTHUTENbHOE AENCTBUE, B TO BPEMS Kak NMpu onpeneneH-
HbIX YCNOBUAX 3KCMyaTauumy 3Ha4yeHne oCcTaTtovHon gedopmauim
npu cxxatumn Bcero nuwb 60 % MOXET NPUBECTM K BbIXody U3 CTPOS
YNAOTHEHUS.

8.7 MnoTHOCTb (repMeTUYHOCTb), TEXHUYECKas
NJIOTHOCTb

[MNOTHOCTb YMNOTHWUTENBHOrO KOMbLa KPYINOro CeYeHWsi MOXKHO
onncaTb cneayoLmm obpasom:

e Cratuyeckoe yrnioTHEHNe MexXAy HENOABVKHbIMY AETANSAMM
MaLLUMHbI: 6€3 NOTEPb XNAKON cpedbl; AOMKHbI MpegycMaTpu-
BaTbCs NoTepu ra3oobpasHoi cpeppl n3-3a guddysnn.

¢ [InHamu4yeckoe yrnnoTHEHNe MexXay NOABVKHbIMW AeTaNAMN Ma-
LLUVHbI: B CNy4ae >X1aKol cpefbl Ha OTBETHOWN MOBEPXHOCTU MO-
>KET MPUCYTCTBOBATb MNIEHKA XXNAKOCTM (M3-3a MPOHNLAEMOCTU
YMNOTHEHUS), YTO BEAET K YTeHYKaM XUOKOCTU CyCTS NPOAOS-
XKUTENbHBIA Nepuog BpeMeHW; B Cllydae ra3soobpasHoin cpenpl
MOTyT NPUCYTCTBOBATb MOTEPY HA OTBETHOW NMOBEPXHOCTM.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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8.8 Unpekc coBmecTtumocTtu anacromepa (ECI)

Bospeictere cpeppl Ha anacTOMepP MOXET MEHSITbCS OT ycaaku 1
HebonbLoro pasbyxaHusi BMioTb 4O MOMIHOrO PasfoXXeHUst Ha Co-
CTaBHble YacTu. Jlloboe Takoe n3ameHeHne o6bemMa Bbi3blBaET N3Me-
HEHMEe MexaHWYEeCKUX CBOWCTB, TakKMX Kak TBepOOCTb, MPOYHOCTb
Ha pa3pbIB 1 NPenenbHOE YANTMHEHNE, YTO NPUBOAMWT K MOSIHOMY Bbl-
X04y 13 CTpos ynnoTHeHnsi. Cnepyet OTMETUTb, YTO 3TN 3 eKTbI
MOTYT YCKOPSITLCS Npu 605ee BbICOKMNX TeMnepaTypax.

Mpu paboTe ¢ MYHeEpanbHbIMK MaciaMn 3T NPOLLECCHl OTHOCATCS
K OBYM MPOTVBOMONOXHBLIM peakumsam. C OfHON CTOPOHBI, Macno
NMPOHVKAET B Kayyyk, Bbi3blBasi pa3byxaHue fo creunduyeckoro
ON1s KomnayHga npegena. 9to npmMBogunT K pocTy ob6bema. C gpyroin
CTOPOHbI, f06aBKN 3nacToMepa, Takme Kak nnactudgukaTopsl, aH-
TUOKCUZAHTbLI U apyrue, MOryT pacTBOPATLCS WM BbIMbIBATLCS U3
KomnayHAaa, NpuBoas K ycagke. O6a npouecca MoryT NponcxognTb
OHOBPEMEHHO.

[JelcTBre 3aBUCUT He TONbKO OT COCTaBa 31acToMepa, HO TakxKe OT
rugpasnuyeckon xungkoctu. Anactomep NBR cogepxut oT 15 %
0o 50 % akpunonutpuna (ACN). Yem Bbile cogep)xaHne akpu-
NOHUTPUNA, TEM Ny4lle COBMECTUMOCTb C Macnom. Kom6uHaumu
C apoMaTU4eCKUMWN COeauHEHNAMU B cpege (Hanpumep, 6eH30n)
BbI3blBaOT 6osbllee pa3byxaHue anacTomepa, YeM HacbllLEeHHbIe
anudartn4eckne, KOTopble cogep)kaTcsa B Macse Ha napadgurHoBoi
OCHOBe (Hanpumep, MeTaH). Takum ke 06pa3om, BbLICOKOE Coaep-
>KaHvne apomaTu4ecKkux CoeMHeH (Hanpumep, Kak B Macnax Ha
napadgrHOBOW OCHOBE) NPUBOOUT K HU3KON BEPOSATHOCTU pa3byxa-
HUA (Takxke ¢ manbim copgepxarmem ACN). Macna ¢ HadTeHOBbIM
OCHOBaHVeM, HA060pPOT, BbI3bIBAIOT BonbLUee pa3byxaHue, Hanpu-
mep ¢ NBR. Bonee Bbicokoe copepxxaHue ACN Heobxogumo pns
npenoTBpalLleHns pa3byxaHusi, BbI3bIBAEMOro Macnamu ¢ HagTe-
HOBbIM OCHOBaHMWEM.

[ns Bbi6opa NpasnnbHOro KoMnayHAaa 6e3 BbIMOMHEHNS KOMMNIEKC-
HbIX nabopaTopHbIX MCMbiTaHU KomnaHusa Parker paspa6otana
NPOCTOWN 3TaNOHHbIN TeCT, HasBaHHbIN ECI (nHaekc coBmecTUmMocTun
anacTomepa). KomnaekcHble UCNbITaHNa fokasany cyLlecTBoBaHme
nnHenHon 3asucumocTn Mexay ECIl n nsmeHeHnem obvema ana-
cToMepoB Ha ocHose kayyykoB NBR, ACM, FKM un CR. Ucnonb-
3oBaHne ECI nossonsieT npefckasartb M3MeHeHne obbema Bblille-
yKasaHHbIX anacTomMepoB B MuHepansHoM macne. ECI ans macna
nepBoHavanbHO onpegensercs B nabopatopun (Tabnuua 8.2). 3Ha-
YeHusa ECI MoryT 6biTb BbiBeieHbl Ha cneumdrnyeckoM s Komna-
yHAa rpaguke (puc. 8.7 n 8.8), n oxxmpgaemoe nsMeHeHne obbema
MOXET CYMTbIBATLCA HanpPsIMyl0 C OCKM opAMHaT. 3TO no3sonseT
MPVHATL peLLleHre 0 COBMECTUMOCTU dnactomepa ¢ macnamu. Kom-
naHws Parker mpuHana ydactve B agantaumv 3Toi npouedypbl K
MexgyHapogHoMy ctaHgapTy ISO 6072.

—Parker [T
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Tun macna NHpekc coBMmecTumMocTu
anactomepa (ECI)
IRM Qil 901 (ASTM-macno Ne 1) 22 - 32
BP Energol HLP 100 3,7 - 4,7
Esso Nuto H-54 (HLP 36) 59 - 69
Houghton HD 20W/20 69 - 79
Esso Nuto H-44 (HLP 16) 71 - 81
DEA Rando Oil HDC (HLP 36) 7,7 - 87
Fina Hydran 31 85 - 95
Shell Tellus 923 (HLP 16) 9,2 - 10,2
IRM Oil 902 (ASTM-macno Ne 2) 94 - 104
Esso-Trafo Oil 37 12,5 - 13,5
Agip F.1 Rotra ATF 12,6 - 13,6
Mobil Vac HLP 16 14,0 - 15,0
Shell Tellus 15 14,7 - 157
Essovis J 43 15,0 - 16,0
Shell Oil 4001 16,3 - 17,3
Texaco Rando Oil AAA 16,5 - 17,5
BP Energol HP 20 19,0 - 20,0
IRM Oil 903 (ASTM-macsno Ne 3) 23,0 - 24,0
Shell Tellus 11 32,9 - 33,9
Shell Oil JYO 34,5 - 355

Ta6. 8.2 ECI gns pa3nu4Hbix mMacen

Mol 6ygem pagpl NPOBECTU UCMbITaHMe N060ro Macna gns onpege-
neruns ero ECI no 3anpocy. OgHako Bbl MOXKETE NMPOBECTU NCMbITa-
Hust ECl camocTosATeENbHO cregytowymMm 06pa3oM: N3MeHeHe Beca
anactomepa, Hanpumep NBR 1 no ISO 6072, namepsietcs nocne
MOrpy>XeHns B COOTBETCTBYOLEee Macno Ha 168 vacos npu Tem-
nepatype +100 °C. 3atem ECI npocTo BbibrpaeTtcs no puc. 8.6, Ha
KOTOPOM OTOBPa>keHO N3MEHEHNE Beca.
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3meHeHne o6bema B TecToBOoM anactomepe NBR 1 [%)]
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3meHeHue Beca B TecToBoM anactomepe NBR 1 [%]

Puc. 8.6

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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8.9 dneKkTpu4yeckue CBONCTBaA 371aCTOMEPOB

3nacTomepbl MOryT ObITb XOPOLUVMMI U30NIATOPaMK, NOJTYNPOBOA-
HVMKaMy Uy NPOBOJHUKaMKM, B 3aBUCUMOCTM OT crniocoba UX uc-
nonb3oBaHnsA. Tun Kaydyka W HamnonHWUTensi (anekTponpoBogsile-
ro TEXHUYECKOTO YINIepoaa) MOXET BbIGMpaTbCsa ANs COOTBETCTBUSA
3NEKTPUHECKUM TPEGOBaHMNSIM.

Kputepwui:
1. dnekTpudeckn nsonupytowmin: > 109 Om cm; SBR, IIR, EPM,
EPDM, VMQ, FKM.
2. AHTUCTaTMYECKUIA, Kak nonynpoBogHuk: ot 105 Om cm go
109 Om cm; NBR, CR.
3. OnekTponpoBogawmin: < 105 Om cmM; cneumnanbHble KOMMnayHabl.

Mpy noneBoM MCMNOSb30BaHUN 3NEKTPONPOBOAHOCTL TPEGYeTCs
NS YNNOTHEHWI B TakUX YCNOBUSIX MPUMEHEHUS, rae Heo6XoaAMMO
npepnoTBpaTUTL 06pa3oBaHNe 3NeKTPOCTaTUYeCKoro 3apsaa, Ha-
npumMep B YNIOTHEHWSIX TOMIMBHBIX PE3EPBYAPOB, MPUBOQHbLIX PEM-
HAX, MPU UCNONb30BaHNN B MeguuvHe U T. 4. MNpu Heo6xoguMocTu
NMPUMEHEHNS creumanbHbiX KOMMNayHAoB, crenyeT yaenmTb oco6oe
BHVIMaHWe TOMy, YTOObI onpegeneHHble HacTu hopMysbl KomnayHaa
He pacTBOPSANNCH WM He BbIMbIBANNCL YMNIOTHAEMOW Cpefoi, n3-
MEeHSSI, TaKM 06pa3oM, NEKTPUYECKIE CBONCTBA.

—Parker (LT
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Puc. 8.9 YnenbHoe anekTpu4eckoe CornpoTuBIeHUe (B COOTBETCTBUN C
DIN 53596)

8.10 Koppo3usi

MHorga meTtannmyeckne NoBepXHOCTU, KOHTAKTMPYIOLLME C 9NacTo-
Mepamu, NPOABASIOT cregpl KOPPO3nKn. STO arpecCMBHOE XUMUNYE-
CKOe BO3[ENCTBUE HA METANINYECKYIO MOBEPXHOCTb. PasnnyHble
TUMbl KOPPO3UM MMEIOT onpefeneHHble XapakTePUCTUKN 1 MOTyT
6bITb OMNMCaHbl Kak 00Lasa Koppoaus, ToHedHas Kopposus, Lene-
Bas KOPPO3MS N MEXKPUCTANIINTHAA KOPPO3MS.

Hannune Koppo3nn B MECTe KOHTakTa MEeTasIoB 1 31acTOMEPOB
MOXXET METb Pa3NINyHbIE MPUYMHDI:

® cBOOOAHAasA cepa B CTaHOAPTHbIX O6beMax Kay4yka;

* (hopmMupoBaHue ConsiHOW KNCNOTbI NPU CoAep>XXaHnn Xnopa B
anacTomepe;

® 3MIeKTPOXUMUYECKME NMPOLECCHI.

8.10.1 Koppo3usi, Bbi3aBaHHasi cCBO604HON cepou

HekoTopble Kay4yykoBble KOMMayHAbl BYNKaHW3UPYIOTCS Mpu Mo-
MOLLIM CBOGOAHON CEepPbl B COYETAHUN C KaTam3aTtopamu ByNIKaHu-
3aumn. Hanbonbluas 4acTb UCMonb3yeMon cepbl (hopMUpYeT cTa-
6UNbHbIE MOCTbI MOMEPEYHON CBA3W MEXAY MOMEKynaMm Kaydyka.
[aHHasa cepa OCTaeTCa XMMUYECKU CBA3AHHON U HE MOXET ObITb
BblgeneHa. OgHako Bcerga nMmeeTcs HeborblLOe OCTaTO4YHOE KO-
4eCTBO CBOOOLHOWN HECBA3AHHOWN CEpbI.

Mpn KoHTakTe € no6bIM KONNYECTBOM METAIIOB 1 CMyaBoB (Ha-
npumep, cepebpom, Meablo, CBMHLIOM) CBOBOOHAA cepa CTPEMUT-
csa dopmMmmpoBaTb Cynbduabl MeTanna, KoTopble Bbi3bIBAIOT MOTe-
pio LBeTa 1 KOPPO3MOHHbIE MoBpexaeHus. bonee Toro, peakuus
MeXAy MeTannamm n cepori MOXET NPUBECTUN K HEMCMPABHOCTSAM,
Hanpumep, ecnu YNNOoTHEeHWs ANS OBWKYLMXCA AeTaneil malluuv-
Hbl UMEIOT CKJIOHHOCTb K CIMMNaHWIO NMpu BO306GHOBMEHNN PaboTbl
MaLLUVHbI NOCNe NPOJOIKUTENBHOrO NpocTos. Bo nsbexxaHve Ta-
KON KOPPO3UN NN HEMCNPAaBHOCTN PEKOMEHAYETCS NCMNonb30BaTh
KOMMNayHApl, He cogep>xaLlue cepy.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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8.10.2 Koppo3us, BbizaBaHHast (hopMupoBaHUEM
CONSAHON KUCHOTbI

KomnayHgpl, cogepxxatuyme xnop, Takne kak CR, ECO, CO u, B MeHb-
wel cteneHn, ACM, CKNOHHbI K BbIOENEHNIO CONSHOW KUCNOTbl W
06pa3oBaHNio KOPPO3UK MPU UCMONb30BaHUN B YCIOBUSIX BbICOKMX
TemnepaTyp Wv nNpy MHOM BO3OENCTBUM HA HUX OKPY>KatoLLel cpe-
Obl. MpaBunbHO cocTaBneHHble Kay4yKoBble CMECK copepykaTt nog-
Xopsiye cTabunmaaTtopbl (Hanpumep, OKCUabl MeTasna), KoTopble
MHIMOGUPYIOT CconsiHyto KucnoTy. ConsiHas KucnoTa TakXke MOXET
dhopmMUpoBaTbCS BOKPYr CBOGOAHbIX OT XJIopa KOMMayHZAoB (Hanpu-
mep, SBR n NR), ecnu oHn copepxXat opraHndeckmne KoMouHaumum
XJ10pa, Takme Kak XJIOpMpPOBaHHbIN napaduH (OrHe3aLMTHbIR).

8.10.3 dnekTpoxmmMmuyeckasi Kopposus

dopmMumpoBaHe ManbiX ranbBaHUYECKNX SYEeK (NIoKasbHbIX ane-
MEHTOB) SIBMISETCH [MaBHbIM MEXaHW3MOM, OTBEYaloLWMM 3a KOp-
po3nio MeTannoB. [anbBaHu4Yeckas siyerika dopMupyeTcs npu
COMPUKOCHOBEHWN ABYX PasfiM4HbiX 6n1aropofHbix MeTannos. po-
BOOSALLASA XXMOKOCTb, T. €. PACTBOP 3EKTPONUTa, ABNSETCA HEOOX0-
OVIMbIM YCITOBMEM ANS 3TUX 3NEKTPOXNMUNYECKMX MPOLLECCOB.

Cnnagbl, BbINOMHEHHbIE U3 Pa3NnyHbIX ha3 MeTannia um KpucTan-
JIOB, MOTYT 6bITb NOBPEXAEHbI MEXKPUCTAIUTHON KOPPO3uy Npu
thopMUpoBaHN MasbIX JIOKASbHbBIX SHEEK.

Ecnun anekTpoxuMmyeckas Kopposusi NperMyLLeCTBEHHO BO3HUKa-
€T BOMM3N Kay4yKOBbIX KOMMOHEHTOB (Takunx, KaK YNioTHEHUS]), 3TO
He 06A3aTeflbHO O3HAYaeT, YTO MPUYMHOW SBNAETCS Kay4yKOBbIii
KoMMnayHg,

TpyZaHO ckasaTb, O KaKOI CTEMNeHU CYLLECTBYET KOPPENALNS MeX-
Oy 3NeKTPOXMMUYECKON KOPPO3NEN U KayydyKOM, Kak OTBETHbIM
KOMTMOHeHTOM. [Mofpa3ymeBaeTcsi, YTO MeXay Kay4dykom U meTas-
JIOM CKannvMBaeTCs KOHAEHCAT, YTO B COHETaHNN C APYrVIMU OTIOXe-
HUSIMI BbI3bIBAET 3MEKTPOXMMUYECKYIO KOPPO3Wto. Ty MeTannnye-
CKOro CrnaBea, LLUepoxXoBaToCTb NOBEPXHOCTY, CTPYKTypa MeTanna,
TeMnepartypa 1 BNaXHOCTb — BCE 3TU (DakTopbl UrpatoT rmaBHyo
posib B 4aHHOM MpoLiecce.

8.11 CkopocCTb yTeUkM rasa

Bce anactomepbl NO3BONSIOT rady Nof, AaBneHneM NpPoHMKaTb, Npoca-
YMBaTbCS 1 BbIXOOUTb U3 MaTepuana co CTOPOHbI HU3KOro faBneHus!.
CTeneHb NPOHNLA2EMOCTY 3aBUCUT OT TuMNa rada, 6a3oBoro anacTome-
pa, Temnepatypbl 1 gaeneHus. MpoHNLaeMocTb BaxHa, K NpuMepy,
0151 BaKyyMHOW 1 ra3oBoi TexHonorum (cM. pasgen 6.12 «fngpasnu-
YecKue XNOKoCTN, 6e3onacHble AN OKpyXKatoLLen cpenbl»).

PacueT ckopoCcTu yTe4uku

CKOpOCTb yTeuKM rasa 4yepes yrnioTHUTENbHOE KOJbLO MOXET 6bITb
paccynTaHa kak NpubnakeHne, ecnv n3BecTHa CTeneHb NPoHMLae-
MOCTW anacTomepa ans paboyen Temnepatypbl. B cnegyowmx ta-

—Parker [T
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6nuuax coaepXXnTca nHopMaums 0 pasnunyHbiX ra3ax ¢ ux Koad-
rumeHTamMmy NPOHMLAEMOCTN.

Cnepytowas hopmMyna gaet nosesHoe npuoénmkeHne:
L204xFxd xPxQ(1-S)>
roe:

1>

nNpuénnManTenbHast CKOPoCTb yTeuku (cm¥/c),
KO3(hhULMEHT NPOHULAEMOCTH (U3 TabnnLpl),
BHYTPEHHUI AMaMETP YMIOTHUTENBHOMO KonbLa (Mm),
ondbdepeHumansHoe fasneHune (6ap),
KOPPEKTURYIOLLNA KOIDDULNEHT — 3aBUCUT OT CXKaTUst
1 cMasbiBaHns nosepxHocTu (puc. 8.10),

4 cXKaTtune nonepeyHoro CeYeHUst YNIoTHUTENBHOMO KOMb-
La, BbIpaXEHHOE B OECATbIX AONSX (Hanpumep, cxartue
20 %, 1. e. S =0,20).

1>

1>

O Vo mr
1> 1>

w
>

PesynbtaT gaHHon hopmysbl SABASETCA BCEro Nnb rpyobiM npu-
6nvKeHneM, Tak Kak OCHOBaH Ha ra3ornpoHNLaeMocTu, KoTopasi Ba-
PbMPYETCS y Pa3NnNyHbIX 31aCTOMEPOB C OOUHAKOBbLIM MOIMMEPOM,
N HEKOTOPbIX NPUGAN3NTENBbHBIX OOMYLLEHNSX.

K Taknm gonyLeHnsiM OTHOCATCS:
1. Nonepe4Hoe ceveHne AedopMNPOBAHHOIO YNNOTHUTENBHOIO
KOJbLia MMEET NPsIMOYronbHYIO hopMYy.
2. MNnowagp cXXaroro ynnoTHUTENBHOMO KOMbLia Takas Xe, Kak n
Yy HECXKATOro YMAOTHUTENBHOMO KOoMbLia.
3. CTeneHb NpOHMLAEMOCTY rasa nponopumoHanbHa auddepeH-
umanbHOMy AaBeHunio.

2,0
1,8

1,6 1
1,4 N

1,2 S~
1,0
08 2
0,6
0,4
0,2
0

KoadhduumeHT Q

10 20 30 40 50
Cxatve [%]

1: cyxoe ynnoTHUTENbHOE KOMbLO
2: ynnoTHUTeNbHOe KonbLo, cmadaHHoe Parker Super-O-Lube

Puc. 8.10 BnusiHne cxxatvsi yraoTHATEIbHOIO KOJbL@ Ha CKOPOCTb yTe4YKu, C
npumeHeHnem cmasku 1 6e3

— — —
—>

_»J

—>

CKOPOCTb YTEYKN Kak CyMma:

a) anddpy3nmn Yepea ynnoTHUTENBHOE KOMbLIO;

b) Murpaummn rasa 4epes HepaBHOMEPHOCTH MOBEPXHOCTU B 30HAX YNNOTHEHUS,
HE MOSTHOCTBIO 3aMOSIHEHHDBIX YMNOTHATENBHBIM MATEPUAIOM.

Puc. 8.11

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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Cpepa: Bogopop Cpepa: lenun

6asucHbin  KomnayHpa emneparypa KoadduumeHT raso- 6asucHbin  KomnayHp  Temnepatypa KoadduumeHT raso-
anactomep Parker [°C] npoHuyaemocTtn” anactomep Parker [°C] npoHuyaemoctun’
SBR - 25 32 SBR - 25 12

SBR - 50 76 IIR - 25 7

IIR - 35 16 IIR - 150 240

IIR - 125 280 EPM - 25 20

EPDM - 40 45 EPM - 80 61

EPDM - 90 350 EPM - 150 320

FKM - 20 160 FKM VO747-75 25 13

CR - 40 180 FKM VO747-75 80 131

NBR NO0741-75 40 12 FKM VO747-75 150 490

NBR NO741-75 80 88 FVYMQ - 25 143

ACM A0607-70 40 50 FVYMQ - 80 460

ACM A0607-70 90 170 FVMQ - 150 970

ACM A0607-70 150 900 CR C0557-70 25 7

TPU - 40 5 CR C0557-70 80 60

SBR - 40 47 CR C0557-70 150 187

SBR - 120 540 NBR NO0674-70 25 8

vMQ - 40 1000 NBR NO0674-70 80 66

vMQ = 90 2000 ACM A0607-70 25 16

vMQ - 150 6000 ACM A0607-70 80 110

) KoadhhuLmeHT razonpoHuLaemoctt F x 108(cm x cM3)/eM? x ¢ x 6ap). ACM A0607-70 150 310
OTW 3HaYEHV ABNSOTCSA CpeoHMK BENNHHAMUN PA3SINYHbIX PE3YNLTaToB U TPU - 25 4
MOIYT NBMEHATLCA B 3aBUCMMOCTU OT KOMMayHAa.
Ta6. 8.3 TPU - 80 34

SBR - 25 17

Cpepa: Asot VMQ S0604-70 25 238
6a3ucHbIn anacto- Temnepatypa [°C] KoadcduumeHT ra- vMmQ S0604-70 80 560

Mep 3onpoHuuaemocTn’ vMQ S0604-70 150 1250

SBR 25 4 " KoadhduupmeHT razonpoHuuaemocT F x 108(cm x cm3)/cm? x ¢ x 6ap).
SBR 50 14 STU 3HAYEHUS SIBSIOTCS CPEAHVMM BEMHMHAMI PA3AIUYHBIX PE3yNbTaToB U
”R 25 0,25 MOIYT NU3MEHATLCH B 3aBNCMMOCTW OT KOMMNayHAaa.

Ta6. 8.5

IIR 50 1,25

FKM 30 0,25

EKM 50 ] Cpepa: .U,VBYOKI/ICb yrnepoaa i

TPU 03 047 gggscégbm ana- Temnepatypa [°C] Esgmlcﬂggn%r; vrl1a)13o-
TPU 80 3,8 SBR 25 70

FVMQ 25 40 SBR 30 90

CR 30 1 SBR 50 200

CR 85 17 FVYMQ 25 517

NBR 20 0,5 CR 25 17

NBR 80 14 CR 50 50

vMQ 30 150 NBR 20 6

vMQ 50 240 TPU 20 10
) KoathhULMEHT razonpoHmLaemMocT F x 108((cM x cm3)/cM? x ¢ x 6ap). vmMQ 20 1250

OTWN 3Ha4YEHNS SBNSAKOTCS CpeoHMK BENNHHAMUN PA3SINYHbIX PE3YNLTATOB U
MOIYT N3MEHATLCA B 3aBUCMMOCTU OT KOMMayHAa.
Ta6. 8.4

" KoadhduumeHT razonponmuaemoct F x 108(cm x cm3)/cm? x ¢ x 6ap).
3TN 3HAYEHNUS SIBAISIOTCS CPEOHVMU BESIMYMHAMM Pa3NNHHbIX PE3YSETaToB 1
MOTYT M3MEHSTLCS B 3aBMCUMOCTY OT KOMMayHa.

Ta6. 8.6

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust
adi Parker Hannifin
Pradlfa 105 Prédifa Technology Division



8 TepmuHoONOrns ynnoTHeHUn

8.12 TBeppocTb

TBepAOCTb OMUCHLIBAETCS KakK COMPOTMBMEHUE Tena NMpPOHWKHOBE-
HUO 6onee TBEPAOro Tena onpeneneHHon hopMbl NpU yKasaHHOM
cune cXxartusi B npegenax onpefeneHHoro nepuoga BpemMeHun. Teep-
[OCTb 3MepsieTcs B eguHuiuax no wkane LWopa nnm IRHD (mex-
OyHapoAHbIX EAVHMLAX TBEPAOCTW pe3uHbl). CpaBHUTENbHbIE BEMU-
YYHbl 6bINK onpepeneHbl Ha CTaHAAPTHBIX 06pasLax M ykasaHbl B
eonHnuax wkanel LLopa. TeepgocTb 06paboTaHHbIX KOMMNOHEHTOB
06bI4HO n3mepsietcs B IRHD. 3HayeHns TBepaoCTU, MOyYeHHble
Ha 06paboTaHHOW AeTanu, 06bIHHO OTNIMHAIOTCS OT 3HAYEHUI CTaH-
OapTHbIX 06pa3LUoB, TaK Kak TonwmHa AeTanu, KpMBbIX NOBEPXHO-
CTel Unn 3Ha4YeHNN, N3MEPEHHBIX BOKPYT YINOB, HE CPaBHMBAIOTCH,
N TEXHONOIMN N3MEPEHUS OTINHAIOTCS.

WcnbiTaHnsi TBEPAOCTY BbINOSHSAOTCS B COOTBETCTBUN CO Clefyto-
LMW CTaHdapTamu:
e C onpepeneHnem TBepaocT metonom Llopa, LLop A nach
DIN ISO 7619-1;
® C onpepeneHvem TBEpPOOCTM BAABNMBaHNEM wapuka, IRHD,
nach DIN ISO 48, Verfahren M.

Bonee mMArkumin matepran ynnoTHUTENBHOMO KOsbLa nerde caguTtes
B CBEPXTOHK/E HEOQHOPOQHOCTY YMNIOTHAEMO NOBEPXHOCTU, YeM
6onee TBepdbln mMatepuan. ITO ABMASETCA MNPEeMMyLLECTBOM Mpu
H/3KOM [aBMEHUN CUCTEMbI; 0ObIYHO BbICOKOE AaBfieHNe CUCTEMbI
OKasblBaeT Takoe BO3AeNCTBMe C 6onee TBEPAbIM YMNOTHUTENb-
HbIM KOmbLOM. 10 3TON NpuynHe Npu paboTe C HU3KNM OaBNEeHNEM
Mbl PeKOMeHAYEeM MCMOoMb30BaTb YNIOTHUTENbHbIE Konbla 13 60-
nee MArknx KomnayHaoB, Tak Kak OHW OKasbIBakoT Jiydllee ynioT-
HUTENbHOE AENCTBUE, YeM TBepAble Konbua. [ns TpeboBaTenbHbIX
YCNoBWIA NPUMEHeHNs, rae cuna, Heobxoaumasi ans aedopmauum
YANOTHUTENBHOMO KOMbLA, SIBASETCS KPUTUYECKOW, MUCMONb3yiiTe
nHopMaLunio, yKasaHHyo Ha pucyHkax 8.26-8.30. Cuny, Heobxo-
avMyto gns pechopmMann ynaoTHUTENIbHOMO KosbLia onpeaesieHHON
YKECTKOCTU Ha ONPERENEeHHbI MPOLEHT, MOXKHO HalNTK B Tabnmuax.
Hanpumep, 3To 0THOCUTCSI K 6ONBLUMM YMAOTHUTENBHBIM KOJbLiaM,
KOTOpble MOryT NoTpe6oBaTh NPUMEHEHUS 6ONbLLMX CU NPy c6op-
K& AN NpU MCMOJSIb30BaHMN MNACTUKOBBLIX 3JIEMEHTOB KOHCTPYK-
UMKn, KOTOPblE UMEIT MEHbLLYKD MEXaHUYECKYID MPOYHOCTb, YeM
MeTanibl. B Takux cny4dasx ynpyrocTb YMIOTHUTENBHOMO KoSbLia
MOXXET BbI3BaTb CTPYKTYPHbIE UCKaXKEHUS 1 AedhopMaLmio 3fieMeH-
TOB KOHCTPYKLIMN.

B avHamMu4eckmx NpuMeHeH1sIX TBEPAOCTb YNNOTHUTENBHOMO KOMb-
ua mmeet elle 6onbllee 3HadveHne. O6bIMHO MOXXHO CKasaTb, YTO
ON15 OQHOWN N TOW e rMyOGuHbl NOCaA0YHON KaHaBKu 6onee TBep-
[0€e YNNOTHUTENBHOE KOMbLO NPOSIBNSIET 6onee BbICOKWIA CPbIB U
OnHamunyeckoe TpeHne. C apyroil ctopoHsl, Bonee TBepapl KOM-
nayHg, MMeeT MeHbLn KoadduumeHT TpeHus. Bbonee TBepgpble
KOMMNayHAabl MMeT 60fiee BbICOKYIO YCTONYMBOCTb K BblAaB/vBa-
HMIO B 3a30op. B cuctemax Bbicokoro paeneHusi 6onee TBepable
YNNOTHUTENBHbIE KOJbLIA MCMOSb3YIOTCS ANs YNIOTHEHUS (hnaHLEB;
YMNOTHUTENBHbIE KOJbLi@ C ONOpPHbIM KonbLoM Parbak® ncnonbay-
I0TCS B YMJTOTHEHWUSIX MOPLLHS MW LUTOKA AN NpefoTBpaLleHs Bbl-
[aBnyBaHus B 3a30p.

—Parker [T
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8.13 DdbdekT Mxoyns

Ecnn ceBob6ogHO nopBeLleHHas Kay4ykoBas Mofioca Harpy>xXaeTca
BECOM, MpyY nocnegyoLweM HarpesaHun nonoca CoOXXMETCS 1 Nof-
HUMET Harpysky. HeHarpy>keHHas nosnoca, Hao60opoOT, Npu Harpe-
BE pacLUMPSIETCH B COOTBETCTBMN C KOI(PPULNEHTOM pacLLUMpeHUst
ONs JaHHOro Kaydyka. JTO sIBNieHVe cxXaTtusi HasbiBaetcs addek-
ToM [>Koynsi 1 BO3HUKAET TOMbKO MpU Harpese npegBapuTenbHO
pacTsAHYTOro pe3anHOBOro o6bekTa.

Mpumep:

YNnoTHUTENBbHOE KOMbLO MCMONb3YeTCH B Ka4ecTBe paguanbHOro
ynnoTHeHus Bana. py ncnonb3oBaHUM YMNOTHUTENbHbBIX Konew, ¢
BHYTPEHHVM AMaMeTPOM, KOTOPbIV MeHbLLE AnaMeTpa Bana, ynnot-
HUTENbHOE KOMbLIO HAXOQUTCS B Hanps>KeHHOM cocTosiHuW. M3-3a
TPeHWs YyNNOoTHUTENbHOE KOMbLIO HarpeBaeTcs U CXMMaeTcs. ITo
npvBOAUT K elle 6onblueMy TPEHUIO U POCTY Temnepatypbl. Bbi-
XOf, U3 CTPOS YMIIOTHUTENBHOIO KOMblLid XapakTepunsyeTcs Teepaomn
1 TOMKOW MOBEPXHOCTLIO YMIOTHUTENBHOMO KOoMbLia.

Ha npakTike 310 03Hayaert, 4To Goniee LWMPOKNE YNNOTHUTENbHbIE
KOsbLia C KOHTPONMPYEMbIM CXKaTVEM U BHYTPEHHUM OMAMETPOM,
npeBbILLALLMM AnamMeTp Bana Ha BennyunHy ot 1 % go 3 %, [omxk-
Hbl MCNOJIb30BATLCS C 3aXKaTNeM KosbLia KPYriioro CeYeHnst BHELL-
Hen oeTanblo N0CafoYHON KaHaBKM.

8.14 XpaHeHune, Bpemsi XpaHeH!s1 N O4YMCTKA
anacTtomepos

Mpy HagnexalieM XpaHeHUn KaydykoBasi MpomyKUWs MOXET CO-
XpaHsiTb CBOW CBOWCTBA MHOTME ropbl 6e3 Kakux-nn6o CyLlecT-
BEHHbIX U3MeHeHuiA. OfHaKo HebnaronpusiTHble YCNOBUS XpaHeHNs
6bICTPO cAenatoT YNIOTHEHNE HEMPUrOAHbIM AN UCMOMNb30BaHNS.

YcnoBusa xpaHeHus

e CTaHOapTHbIe YCNOBUS XPaHEHNS, O4UCTKN 1 OBCNY>XXNBaHNA Ka-
Y4YYKOBOW npopyKummn onpeeneHbl B ctaHpgaptax DIN 7716 n 1ISO
2230. Hmxe nprBeneH TOYHbIN NepeyeHb OCHOBHbIX YCIOBUIA, KO-
TOpble AOMKHbI ObITb COBMIOAEHbI B MOMELLEHNN OJ1S XPaHEHWS:

e TemnepaTypa nomeLleHnst okono +15 °C, Ho He Bbiwe +25 °C.

* HpxHWIA ponycTuMbii npegen Temnepatypbl Ao =10 °C, 3a
UCKJI0YEHMEM xnopnepeHoBoro kaydyka (CR), koTopblii He gon-
XKEH XpaHUTbCA Npu TemnepaType Hmke +12 °C.

e OTHOCUTENbHAsA BNa)KHOCTb HKe 65 %.

e ATMOC(epa C YMEPEHHOW BEHTUNSALMEN 6€3 06pa3oBaHNs Nblan.

® DKpaHMpOBaHHbIE paaMaTopbl, PACNONOXEHHbIE HA MUHVMAaTTb-
HOM paccTosiHUM 1 M OT XpaHUMOW NPOAYKLMN.

e OTCYyTCTBME NPAMOro BO3OENCTBUSA COMHEYHbIX Jy4en.

e OTCyTCTBME NCTOYHNKOB CBETA C BbICOKVNM COfEP>KaHNEM Yrb-
TpaduroneTta. Ynsrpapunonetosoe nanyyeHne reHepupyeT 030H,
KOTOPbIV NOBPEXAAET U3Qennsa N3 anacromepa.

® /13 coobparkeHnin 6e30MacHOCTH (MOXXapHOI ONacHoOCTK) B
30HE XpaHeHVs 3anpeLleHa nobas padoTa SNEKTPUHECKNX
YCTPOWNCTB, Apuratenein n o60pyaoBaHns, CKIIOHHOMO K MCKPOO-
6pasoBaHuio.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



e [MponyKums OOmKHA XPaHUTbCS B 3aneyaTaHHbIX (3anasiHHbIX)
CBETOHEMNPOHMLIAEMbIX MONN3TUIIEHOBbBIX NaKeTax U 3anakoBaH-
Hasa B KOPOOKW.

¢ Viagenus n3 anactomepa AOMKHbI XPaHUTBCS TakKUM CrocoboM,
KOTOPbIV NPegoTBpaLLaeT nx gedopmaLuio.

¢ [1pu XxpaHeHUn YCTPONCTB C Kay4yKOBbIMI KOMMOHEHTaMu
OOJDKHbI NCMOIb30BaTLCH TONMbKO COBMECTMMbIE C 3N1aCTOMEPOM
KOHCEpBaHTbI.

Bpems xpaHeHus

Knto4eBbIM anemMeHTOM, onpefensowmyM nepuos XpaHeHus ana-
CTOMEpPOB, ABNSETCA BpeMs ByNkKaHu3auun. Ha ynakoBo4Hble na-
KeTbl kKomnaHun Parker HaHocuTCsa gaTta uarotosneHus. Hanpuvep,
«1Q03» o3HavaeT, 4TO geTany Npou3BedeHbl B NEPBOM KBapTase
20083 roga.

B kayecTBe 06Llero npasuna nepen yCTaHOBKOW CnemyeT npose-
PATb Hagnexallee COCTOsiHUE M3genuin n3 anactomepa. Heratme-
Hble N3MEHEHVS, Bbl3BaHHbIE HeMpPaBWibHbIM XpPaHeHWeM, 06bI4HO
MOryT 6bITb OBHAPY>XEHbI NPU BU3yanbHON nposepke. Cioga BxogaTt
cnegylole KoYeBble XapaKTEPUCTUKU: 3arpsisHeHue, pacTpe-
CKuBaHve, oTBEpAeBaHne, yMsardyeHme, yTonleHe 1 noteps Lserta.

[Ons KpUTUYECKUX UAM OTHOCALLMXCA K 6€e30MacHOCTU MpuMeHe-
HUIA PEKOMEHAYETCS CrefoBaTh CTaHA4apPTy a3pPOKOCMUYECKON Npo-
MblwneHHocTy DIN 9088, KOTOpbI orpaHMyMBaeT PEKOMEHAYEMbIN
nepvog xpaHeHus 40 ksapTanamu.

OTOT neprof, MOXET 6biTb YBENNYEH NMocne NPOBEAEHNS NPOBep-
K1 geTanei Ha COOTBETCTBME YKa3aHHbIM BbILLE XapaKTepUCcTKam.
Jlabopatopun 3aBOAOB NO M3rOTOBNEHMIO YNIOTHEHUA Parker npe-
[LOCTaBNstoT NOTPebUTENsiM yCnyri No NPOBEAEHNIO TaKnX NpoBe-
POK.

I"Iepmop, XpaHeHusA 3aKaH41BaeTCH Npu yCtTaHOBKE KOMIMOHEHTOB.

Ouunctka

I/Isp,envm N3 Kaydyka AOJSIKHbl o4MLLaTbCA C MCNOJSIb30OBaHNEM 4K~
CTOW TKaHu 1 nNpoxnagHon Bogbl. [pumeHeHne 6eH3nHa, 6eH3ona,
ckunupapa u T.4. Hegonyctumo. OCTpble U UMEOLLIME OCTPble Kpasi
06beKTbl, HANPUMeEpP MPOBOSIOYHbIE LLETKU, HAXKAAYHas Gymara u
T. A., He OOMKHbI UCMONb30BaTbCA Afst o4nNCTKM n3penuii. Cyluka
N3[enuin n3 kaydyka s6nnsu pagmatopos/oborpesartenein He peko-
MeHayeTcs.

8.15 YMeHblueHne nonepeyHoro ceyYeHuns,
BbI3BaHHOE yAJIMHEHNEM

Mpn pacTsHkeHun yniaoTHUTENbHOMO Kosblia ero rnorepevyHoe ce-
YeHne CTaHOBUTCS OBaJIbHbIM. OTO M3MEHEHME MOMEPEYHOrO ceye-
HUS BOMKHO 6bITb MPUHATO BO BHUMAHNE B KPUTUYECKNX YCNOBUSX
NPUMEHEHNST YNIOTHEHUI, TaK Kak OHO YMeHbLUaeT aedopmaumto
amnameTtpa ynnoTHUTENBHOro Kosbua. Ha cTtagumn npoekTnpoBaHus
NPVHNMAETCS B PacyeT KOPPEKTUPYOLWMA hakTop rybuHbl nasa
tvnn h.

—Parker (LT
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Puc. 8.12 CneBa: HepacCTsHyTO€ yr/OTHUTE/IbHOE KOJbLO, CripaBa; PacTsHy-
TO€ YINIOTHUTENBHOE KOMbLO

13
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/|

YMeHbLLUeHVe nonepeyHoro ceveHus d2 [%]

o = N W A OO N ©
T
A

2 4 6 8 10 12 14 16 18 20 22 24 26 %
PacTsxkeHne BHyTpeHHero anameTpa d1 [%]

Puc. 8.13 YMmeHblueHe guameTpa rornepe4Horo cevyeHns d, n3-sa yanmHeHns
BHYTpeHHero guametpa d,

8.16 O6paboTKa NOBEPXHOCTU NIULEBbIX
CTOPOH YMNJIOTHEHUSI

CpokK cny>k6bl YNIOTHUTENIbHOIO 3IeMEeHTa MOMUMO MPOYEro B 3Ha-
YATENBbHOW CTENEHU 3aBUCUT OT 06PabOoTKM OTBETHOWN MNOBEPXHOCTY
YINOTHEHUSI N HUXKHE YacTu nasa. Mexgy ctatuieckummn u guHa-
MUYECKNMW MOBEPXHOCTSAMU CYLLECTBYIOT Pa3fiUyns B OTHOLUEHNN
3HaYeHUI LLepOXOBaTOCTU YMNIOTHUTENBHBIX MOBEPXHOCTEN. Paspen
«Bngpl ycTaHOBKN» COQepXUT Nogpo6Hyo nHopmaumio 0 pasnny-
HbIX MPUMEHEHUSX N PEKOMEHZYEMOW MaKCUMarnbHON LLEPOXOBATO-
CTN noBepxHocTu. NgeanbHas o6paboTka NOBEPXHOCTN HE MOXXET
6bITb AOCTUrHYTa. Kak nokasaHo Ha puc. 8.14, NOBEpPXHOCTb MOXET
6bITb O6paboTaHa C PasfMYHbIMW BapuaHTaMn: OT pas3MepHbIX OT-
KnoHeHun (yposeHb 1 cornacHo DIN) 4o BONHUCTOCTY NOBEPXHOCTM
(ypoBeHb 2) — 1 C pasHbIMK CTEMEHSAMMN LLEPOXOBATOCTU (YPOBHM
oT 2 o 5). JaHHble ypoBHU MOryT HaKnagblBaTbCa Apyr Ha apyra.

W a
- b

/MNP
P Wi ¢

a) pa3MepHble OTKITOHEHWS;

b) BOMHUCTOCTb MOBEPXHOCT;

C) LLIEPOXOBATOCTb;

d) HanoxeHue (c a nnn b).

Puc. 8.14 CtpykTypa 06paboTKi MOBEPXHOCTHU

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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O6paboTka NMoBEpPXHOCTY YacTo BbipaxaeTca B Buge «R, 1 «R_
(cMm. puc. 8.15). R, — 3TO BepTMKanbHOe PacCTOsiHME MexXay Hau-
6onbLUEeN N HAUMEHbLUEN ToYKamy B Npodusie WepoxoBaToCcTh Ha
AnvHe KpuBoi | . R, nocTeneHHo 3aMeHsieTcs 3HadeHneM R, Mak-
CUManbHON ry6nHON LuepoxosatocTn. R~ — 3To HaubGonbLuas
edVHNYHAas LLIepOXOoBaToCTb, OBHapy>keHHas B 5 nocneposarenb-
HbIX OTAENbHbIX y4acTKax Kpuson | . Ha puc. 8.15 rny6uHa wepoxo-
Batoctn Z,= R__ . B atom namepeHun R MOXeT GbiTb He cambiM
6ONbLUMM MMKOBBIM 3HAYEHMEM LLIEPOXOBATOCTU, TaK Kak TaKuM
3Ha4eHMeM MOXET ABnATbCA R.
CpepHee 3HadeHune LiepoxosaTtocTn R, — aTo cpeaHee apudme-
TYecKoe Bcex abCOSMIOTHbIX 3HAYEHWI LLEePOXOBaTOCTW B npefde-
nax y4actka Kpusoi | . R, — cpefHee 3HaueHVie LWepoxoBaTocTn 5
rnocrefoBsaresbHbIX yHacTKOB KpUBOIA |, BCerfa npeanoytuTensHee
R..
Ecnmn nssectHo R, R, MOXeT GbITb HaiifeHo u3 puc. 8.16 n Hao6o-
poT. Puc. 8.16 npueeneH n3 ctaHgapta DIN 4768, yactb 1, [Mpuno-
xXeHue 1. Mpy AOCTUXKEHUN 3HaYeHneM R, BEpXHel rpaHunLbl rpa-
(briKa MOXXHO NPEANONOXMUTb, Y4TO yKasaHHble 3Ha4eHus R, He GygyT
npesbilleHbl. HKHMe rpaHnubl 6yayT UCMONb30BaTbCs B Cly4ae
NMPVYMEHeHNst 3afaHHOrO 3HadeHna R, .
HakoHeu, rmybuHa LepoxoBaTocTu Rp TaKke BakHa. OTO BepTu-
KallbHOe pacCTosiHME MeXAY HavBbICLUEN TOYKOW U LEeHTpanbHOM
TIMHKen Npounsa LepoxoBaToCTu.
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R, = BepTVIKanbHOe pacCToAHNE MEX/IY HaMBbICLLIEN 1 HAMHBLLIEN TOYKaM;
Flp = rny6u1Ha LLIEepOXOBaTOCTY;

R, = cpeaHee 3Ha4eHe LLIEPOXOBATOCTY;

Puc. 8.15 TepmuHonorus LwepoxoBaTocty
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R R R tI[%]
[bM]  [uMm]  [pMm] 025 050 0,75
Rt Rt Rt
1 0,5 0,5 50 50 50
-, 1 0,5 0,25 25 50 75
1 0,5 0,25 25 50 75
1 0,75 0,28 12,5 25 37,5
1 0,25 0,28 62,5 75 87,5
1 0,785 0,188 3,5 14 35
1 0,215 0,188 65 86 96,5
1 0,5 0,39 43 50 57
Tab6. 8.7 Ce4eHusi vgeasnbHoOro npoguss 451 OLUEHKN MoBEPXHOCTU
2000 — 50
40
315
1000 — 25 ,/
20 /
16 /
500 — 125 /é
10 /
8 / B/
T 250 — 6.3 / 3
5 1 7/
% 12 T 3 yARERY,
g > < o5 —-Ra S/ 4
= g 2 74
% 63 — S 16 V4 2
;=T ZaRRRr
L 82 - 08 / /
IS des’
© 16 — 3 o4 2 /)
x S 0315 /
© 5 025
I 8 — m 02
§ 0.16 /
= 0.125 7
g 4 8'2)8
o 0.063 //
2 — 005 /
004 ¥ /
0.032 /
1 = 0.025 R, R,
0.02 /
0.016 7 { “
7 0.2 |0315{ 0.5 | 0.8 |1.25| 2 |315| 5 8 [125| 20 |315| 50 | 80 | 125 | 200

016 025 04 063 1 16 25 4 63 10 16 25 40 63 100 160 250

BenvnunHa R, B MKM —>

1: BepxHW Mpeaen ana R, npy nepemeteHun ot R K R,
2: BepxHU npeaen ana R, npu nepemetteHnn ot R kK R,
3: OTKJIOHEHVE.

Puc. 8.16 3asucumocts mexagy R, u R,

3HadeHns R, Mano nHdopmatyBHbl Ans nony4eHns BuiBoga o npu-
MEHNMOCTU LLIEPOXOBATOCTU MOBEPXHOCTM C TOYKN 3PEHUS YMOT-
HeHus. B Tabnuue 8.7 nokasaHo, YTO AJI9 OQHOrO M TOro >Ke 3Ha-
YyeHua R, MOryT 6bITb NPOM3BEOEHbI BCE YPOBHM LLEPOXOBATOCTM.
3HadeHuns R, camu no cebe Takxke He NOAXOAAT Afs CpaBHEHs, Tak
Kak npodunn 6 n 7 nmetot ognHakosoe 3HaveHne R.. Heo6xogymo
TaKxe y4uTbIBaTh 3Ha4eHne R (unn) 30Hy Harpysku t.

CraTnyeckast NoBepxHOCTb YNioTHeHMs R, < 6,3 MKM (CTapoe 3Ha-
yeHne: VVV wepoxosaTtocTb no ctangapty DIN 3141; HoBoe 3Ha-
yeHue: (R, 6,3 wepoxosatocTs Mo ctaHaapTy DIN IS0 1302) 6onee
rpy6asi, 4em grHaMm4eckas noBepxHOCTb. [poussoguTeny ynnot-
HEHMIN PEKOMEHYIOT MPUMEHSTb LLIePOXoBaToCTb R, < 2,5 MKM ans
MOBEPXHOCTN AVHaMUYeCKMX yrnoTHeHwid (R, = ot 0,25 mMkm go
0,5 MKM) (cTapoe 3HadeHue: VVV wepoxoBaTocTb no ctaHgapTy DIN
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3141; Hosoe 3HaueHue: R, 2,5 wepoxosaTocTk no ctaHaapTy DIN
ISO 1302) npu 3oHe Harpy3ku 6onee 50 % vnu Npu LLEPOXOBATOCTU
06paboTkn noBepxHocTn R Huxe 50 %. 3TV orpaHU4eHns 4acTo
3aBbllleHbl. TeM He MeHee, CBsA3b Mexay 06paboTKol MOBEPXHO-
CTW 1 30HOWN Harpy3Ky O4eHb Ba)KHA WU3-3a TOrO, YTO «OTKPbITbIA»
npodnnb MOXXET MMETb OCTpble Yrbl (Hanpumep, npodunmn 2-6 B
Tabnuue 8.7). T OTKpbITble NPodun Nony4aloTCcsa B pesynsrare
MPOLLECCOB PE3KN, TaKUX Kak NpoTtoyka unu wnudgosaHune. bonee
LUMPOKasi 30Ha Harpy3ku nony4aeTcs B pesynbrare npoLeccoB XO-
nopHoro opmoBaHUs, TakMX Kak MpoKaTbiBaHWe, NPOTSXXKa Win
BOJOYEHME.

Rp1

(va'avaYvaV e W aY Vi y

7///Ay

e
[MoBEPXHOCTW, NMOMyYaeMble B Pe3ysbTaTe 06KaTbIBaHNS POSIMKOM (MOBEPXHOCTb
XONOAHOro hOPMOBaHUS)

Rp2

APPPASIPR - *
N

Rio
* Vt

[loBEPXHOCTW, MonyYaeMble B pe3ynsTaTe 06bIHHON MEXaHUHECKOM 06paboTKN
Puc. 8.17

N3 puc. 8.17 4eTKo BMAHO, YTO MOBEPXHOCTU, NOMy4aemble B pe-
3ynbtate o6KaTbiBaHWS POSIMKOM, HE MMEKT OCTPbIX MUKOB, KO-
TOpble MOryT BbI3BaTb MOBPEXAEHWe YnnoTHeHus. Bonee Toro,
yrny6neHust popMmUpYOT NOTEHLMANbHbIE CMa304Hble EMKOCTU, KO-
TOpble yNny4LaloT AUHAMNYECKOoe NOBEAEHNE YNIIOTHEHNS.

Ha npakTtnke cnegyet o6ecneynTb, YTOObI BCE 3TV 3HAYEHWS LLIEPO-
XOBaTOCTW, U3MEPEHHbIE HAa OYEHb KOPOTKOW ANMHE, Takxe 6blin
OencTBuTeNbHbI ANns Beeli noBepxHocTu. bonee Toro — kak MuHU-
MYM 715 CPaBHEHUS MOBEPXHOCTEN — AOMKHA BbITb yKasaHa crnpa-
BoYHas gnvHa. ViHade BbicoTa npodunelt 6ygeT oTnnyaTbes.

8.17 TpeHue u nsHoc

YnnoTHUTENBHbIE KOJbLia KOHTaKTUPYOT C MOBEPXHOCTSIMU YNJIoT-
HeHns1 6narogaps CBOEN yNpyrocTy U AnaMeTpanbHOMY CxXaTuio, a
TaKXXe [OMOMHUTENBHOMY HaNOXeHWo AaBneHust cuctembl. Korpa
3TN NOBEPXHOCTY ABUIAOTCS OTHOCUTENBHO APYr Apyra, NosiBMsito-
Lleecs B pe3ynbTaTte TPeHe UMEeeT [iBa NOCNeACTBYUS: O4HO U3 HUX
— W3HOC, Opyroe — yMEHbLLUEHUE CWJbl BpaLLeHnsl LUMHApa, Ko-
TOpas coKpallaeTcs Cunon, Tpebyemol Ha NPeonosieHNe TPEHMS.

8.17.1 TpeHue

Mpn gMHaMM4YeCKOM NPUMEHEHNN HEOOXOAUMO YHUTbIBATL OTINYME
MeXy CTaTUYECKNM TPEHMEM, KOTOPOe Heo6XOAMmo npeogone-
BaTb Mpu 3arnycke AsuraTens,  QuHaMM4eCcKUM TPEHUEM Mpu OBuN-
XeHun. Npobnema cTaTnyeckoro TPeHUs 0COB6EHHO BaXkHa B Cly-
Yae KonebaTenbHOro ABVXXEHUS, HanpyMep B UNUHApax.

—Parker (LT
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[nHaMnyeckoe TpeHue YNnoTHEHNIA 3aBUCUT OT MHOMMX (haKTOPOB.
Ha npakTnke HEBO3MOXXHO MPOU3BECTU TOYHYIO KOMNYECTBEHHYHO
OLIEHKY 3TUX (haKTOpOB, OCOOEHHO N3-3a TOro, YTO NINLLb HEKOTO-
pble N3 HUX MOIYT 6bITb TOYHO BOCMPON3BEAEHbI. DTO TaKXKE ABIS-
€TCS NMPUYMHON TOro, NOYEMy CIIOXKHO NMpeackasaTb CUny TPeHus
ONa oToenbHbIX n3genuii. Hanbonee BaHbIMU (hakTopamMmn siBns-
toTCS:

OTHOCUTESNIbHO YNNIOTHEHUSI:

® reOMeTpUs YNNOTHEHUS, BKItOYasi AOMYCKU NPY U3rOTOBAEHNN 1,
Takum o6pa3om, NpeaBapuTENnbHOE HarpyXXeHue;

® TBEPLOCTb U TEKCTYpa Matepuana;

® KO3 DULNEHT TPEHUS CYXOr0 U CMa3aHHOro KomnayHaa;

® XapaKTepPUCTNKM pa3byxaHus U TemnepaTypbl.

OTHOCUTENBHO MMAPaBANYECKON XXUAKOCTU:

* (hopMUPOBaHNE CMA304HON MNEHKN U pacnpegeneHme cMasou-
HOro maTepvana;

® 3aBMCUMOCTb BA3KOCTU OT YPOBHS 1 TEMMNePATYpPbI.

OTHOCUTENbHO YCNOBUIA 3KCMJlyaTauum:

e pabo4ee OaBneHue;

® CKOPOCTb CKOJSIbXXEHUSA, TUN Matepuana n o6paboTka NoBepxHo-
CTW METANINYECKNX NOBEPXHOCTEN YNNOTHEHNS;

® [IONYCKN MEXaHN4ECKON 06paboTKu;

® OCeBble Harpysku n Hanpasnsdune Kobua Ha NopLUHAX.

BonbWMHCTBO 3TNX (hakTOPOB OKa3bIBAOT HE OAMHOYHbIN, & HAaKo-
NUTENbHBIN 3MEKT NPU HANOXKEHUN C APYMMMU BAVSIOLLMMUN aK-
TOpamu.

Mpu nepemeLLeHUN NMLEBOIN CTOPOHbI YNJIOTHEHNE MPOXOANT OBe
hasbl TpeHus. Ecnn OgBukeHne HauMHaeTCs U3 COCTOSIHUS MOKOS,
06bI4YHO CYLLECTBYET COCTOSIHUE MOrPaHUYHOro TPeHUusi (Mpeumy-
LLIECTBEHHO KOHTAKTHOE UM CyXO€e TPEHWE C MasbiM KOIMYECTBOM
cMmasbiBaeMblx nonen n koshduumeHToM TpeHus Y okono = 0,3).
[anee cnegyeT WMPOKWIA Ananas3oH CMELLaHHOro TPEHUS, Npu Ko-
TOPOM KO3(PPULIMEHT TPEHNS MOXKET yNnacTb BMOTb A0 3HAYEHUS
ot 0,06 po 0,08 B cooTBETCTBMM C NPOMNOpLMEN CMa3aHHbIX / Hec-
MasaHHbIX 30H (puc. 8.18). B ynnoTHeHusIX peako npoucxoguT 06-
pasoBaHne 30Hbl YACTOrO NMAPOANHAMUYECKOTO TPEHNSA. OTa 30Ha
XapaKkTepu3yeTcs TakKe CUMbHbIM yBENMYEeHUEM YTeveK 13-3a of-
HOPOOHOW CMa304HON MAEHKN.

CraTtunyeckoe TpeHue (MorpaHnyHoe TpeHue)

CmeluaHHoe TpeHune

TmapopnHammyeckoe TpeHne

KoahduumeHT TpeHmns y

»

CkopocTb V

V pmin
Puc. 8.18 Kpusas LLITpn6eka
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8 TepmuHoONOrns ynnoTHeHUn

Mmapaenuyeckne ynnoTHeHUs

KoMnayHf BNuseT Ha TPeHre 3a CYET CBOMX CBOWCTB CKOMbXEHMS,
KOTOpbIE MOIYT 3HAYUTENbHO WU3MEHSTbCH, a TakXe 4Yepe3 TBep-
0OCTb, KOTOpas BnuseT Ha gedopmauvio nog aasneHvem. C po-
CTOM [aBNEHNA TPEHNE MOXXET MPOoMnopLMoHanbHO Bo3pacTaTb A0
nnowaan yrnoMsiHyTOro XapakTepHOro cxxaTuis.

Pa6oyee paBneHue onpefensieT pasMmep 3asopa Mnog YnaoTHEHWE
W, TakuM 06pasoMm, TOMLLMHY CMa304HON nneHkn. CnegosaTtenbHo,
BO3LENCTBIE Pas3nnyaeTcs B 3aBUCHMOCTU OT reoMeTpun ynioT-
HeHus. C yNnOTHUTENbHBIMU KOSbLiaM1 KPYITIOro CEeYeHUst TpeHne
pacTeT NPOMNOPLMOHANLHO YBENMYEHWIO AABNEHWS, NMPU 3TOM MaH-
)KETHbIE YMIOTHEHNSI XapaKTepU3YoTCst 6onee Pe3KM yBENMYeH-
eM U3-3a paguanbHOro AeicTsus AaeneHvs. MNpu ncnonb3oBaHnm
3TOro TUMa YNiOTHEHVS OaXKe MENKWe AeTannm reoMeTpun MoryT
BHECTW Pasnnyunsa B XxapakTep TPeHWs.

OfHaKo, Tak Kak TpeHMe TOSIbKO HYaCTUYHO 3aBUCUT OT YPOBHSA pa-
604ero faBneHusi, BaXXHO MUHUMU3MPOBATL TPEHWE, OCOGEHHO B
YCNOBUSIX HU3KOMO AaBNEHNSI.

MpaBpa 310 MOXET 6bITb AOCTUIHYTO NULLL 40 ONPELENEHHON CTe-
MeHu, Tak Kak YMeHbLLEHNE KOHTaKTHOW CUibl aBTOMATUYECKN Npu-
BOOUT K yBENMYEHWIO yTevek. HecMoTpsi Ha TO, 4TO 3Ta 3aBUCK-
MOCTb MOXXET U3MEHSTLCS B ONPEAENeHHbIX Npeaenax B CBSA3W C
reoMeTpurelt YNNoTHEHUS!, BbIGOP MeXAY HU3KUM TPEHNEM U BbICO-
KON repMETMYHOCTBIO 3a4acCTYO HEN36EXKEH.

Kpome Toro, BO3MOXXHa HeloCTaTo4Has reoMmeTpuyeckas ctabusb-
HOCTb, YTO 3aBNCUT OT NOBeQEeHNSA pasbyxaHns B paboyert XXngko-
CTU Mof, AaBneHNEM.

[locTaToyHOe KONMYecTBO CMasKW, KOTOPOE OYEBUAHO SIBNSIETCSH
Ba)XKHbIM YCNOBMEM AN JAHHON NPO6eMbl TPEHMS, NO BCEW BUAN-
MOCTU 06ecneynBaeTcs Npu NCMONb30BaHNN MUHEPaSIbHOro Macna
B Ka4decTBe rmp,pasnmquKon XKNOKOCTW. OD,HaKO HEe TOJIbKO BA3-
KOCTb Cpefpl, HO 1 OMATb XX& FreOMETPUS YNIIOTHEHNSI MTOMUMO MPO-
Yero UrpaeT 3[ecCb BaXKHYIO POSib, TakK KaK OKasblBaeT BAVSIHUE Ha
TOMLWMHY CMA304HON NieHKN. B XyaLem cnyvae ynnoTHEHNE MOXET
paboTaTb B CyXMX YCIOBUAX U3-3a BbITUPAHUSI CMa304HON MNEHKMN.
HecMoTpsi Ha To, YTO B 3TOM cny4ae ynioTHeHne 6yaeT O4eHb rep-
METUYHBIM, OHO 6bICTpee n3HalmBaeTcs. C Apyroli CTOPOHbI, XOPO-
Lee cMasblBaHNe YNIOTHEHWIA, T. €. AOCTATOYHO TONICTast CMa3oy-
Hasl NieHKa, MOXET BbI3BaTb HEXEeNaTeNbHbIE YTEUKU.

OnTumansHbIM ycnosunem aBndaeTcAa OTHOCUTESIbHO TOHKas CMa3o4-
Hasi NNeHKa ¢ 4OCTaTOYHbIMU KNENKUMKN CBOCTBaMM.

YBenu4eHne CKopocTy NOPLLHSA OKasbiBaEeT raBHbIM 06pa3oM Mno-
JNIOXXUTENbHbIM 39 MEKT N3-3a yMeHbLUEHNs TpeHus. OgHako B ycno-
BUSIX 2BCOSOTHBIX BENTMYUH CYLLECTBYIOT 3HAYNTENBHbIE OTNNYKS, B
3aBVICMOCTMN OT TOrO, Kak CUSIbHO BbITUPAETCS CMa304yHasi njeH-
Ka. YMeHbLUEHVE TPEHUS CBSA3aHO C TeM (haKTOM, YTO NJIOTHas cMa-
304Has nneHka opmunpyeTca npu 6onee BbICOKOW CKOPOCTU. JTO,
KCTaTu, Takke OTHOCUTCS K 6onee TBepAbIM KomnayHaam. [MNpu Tom,
YTO B AuanasoHe 6051ee HU3KNX CKOPOCTEN KO3 DULNEHTbI TPEHNS
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3SHAYUTENIbHO U3MEHAKTCA Npu pas3sindyHOM gaBneHun, OHU NMeEKT
CKJTIOHHOCTb K BbipaBHMUBAHUIO NMpn 6ornee BbICOKMX CKOpOCTAX.

Ha TpeHne okasbiBaeT CUIbHOE BAVSIHUE OMaMETP YNIOTHEHWS, Tak
Kak nuowagb usHoca Bbiwe. LLlepoxoBaTocTb NOBEPXHOCTU MeTasl-
JINYECKIX 30H YMNJIOTHEHVS OKa3bIBAET TAKOe Xe BNusiHME. YeM oHa
BbiLe, TeM 6osibLie (hOPMUPYETCS «METATMHECKNX OCTPOBKOB», U,
Takum o6pasom, YraoTHEHNE CHOBa paboTaeT B 30HE CMELLAHHOro
TpeHus.

A
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10 ¢ 1 MuH. 1. 1 neHb 1 Hep. 1 mec.

Cpok cny>6b!
Puc. 8.19 YpoBeHb TpeHusi npu 3arycke 3aBUCUT OT BPEMEHU 1 KOMnayHAa

Kak 1 Bo MHOrmx gpyrux obnacTsix, CTaTu4ecKoe CpbIBHOE TPeHne
3/1aCTOMEPOB (ycunve cOBura) 3Ha4nTeNbHO Bbille AVHAMUYECKOro
TpeHus. He3aBncumo oT Tvna KomnayHaa v reoMeTpun ynioTHEHNS
Ha yBenu4YeHue Cusbl TPEHNS CABWra OkKasblBaeT BNUSIHNE CKIIOH-
HOCTb K CKfiemBaHuio, gedopmMaums, BpeMs nNpoctos n obpaboTka
noBepxXHOCTU. HYem 6Gonblue Bpems MpPoOCTos, TemM Gonblie macna
BbIKAaTO 13 NOBEPXHOCTM YMIOTHEHNUS N3-3a NPEeBapUTENBHOMO Ha-
rpy>keHusi. B aTnx ycnosusix ypoBeHb TPEHUS Npy 3anycke npuénm-
XKAETCA K YPOBHIO MPpY CYyXOM TPEHUN N MOXKET ObITb A0 10 pas Bbilwe
B CpaBHEHWN ¢ paboyen cunoi TpeHus (puc. 8.18 n 8.19). [ins atux
>Ke YCNnoBui TPEHME NMPW BbICOKOW TeMnepaTtype (= HU3KOWN BSA3KO-
CTW) BblLLe N3-3a 4aCTOro HapyLUEHNst CMa304HOW MNEHKN.

Cuna TpeHus F (kH)

Puc. 8.20 Cuna TpeHus 1o OTHOLLEHWIO K AaBJIEHUIO U CKOPOCTY AJ1S1 KOM-
MaKTHOro yrnaoTHEeHWS LUTOKa ¢ TBepRocTso 90 egquHuL no wkane Lllopa
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Haunbonee BaxxHble hakTopbl NpuBeaeHsl Ha puc. 8.20. 3aech Tpe-
HUWe NoKasaHo Kak (hyHKLMS gaBneHus n ckopoctu. Puc. 8.20 peii-
CTBUTENEH TONTbKO AJ151 ONPEQENEHHOro YNIOTHEHUS] B KOHKPETHbIX
YCNOBUAX NMPUMeHeHUs. [ns gpyrux ynnoTHEHWA W MPUMEHEHUI
B3aMMOCBS3b MeHseTCs. OP(HEKT NMPEPbLIBUCTOrO CKONMbXXEHUS
TaK>Xe 3aBMCTU OT TPEHNS HA MOBEPXHOCTW YMNOTHEHUS. Tak Kak B
3TOM Crny4ae TPeHUe, Unu, To4Hee, pasHuLa Mexay CTaTUHeCcKuM 1
OVHaMUYECKM TPEHMEM, NUIPaeT BaXKHYIO POSb, AaHHOE SBNeHue
TaK>Xe OTHOCUTCH K MPUMEHEHWIO 1 (M) UCNONBb30BaHNIO YNIOTHE-
HWIA, BbIMOMHEHHbIX N3 3/1aCTOMEPOB, Y KOTOPbIX 3Ta pasHuLa 0co-
6eHHO 6onbLuas.

[na BO3HUKHOBEHUSI NPEPbIBUCTONO CKOMbXEHWS OOMKHbI OfHOB-
pPEeMEHHO NPUCYTCTBOBATb TPU CNEAYIOLMX YCNOBUS:

® CcTaTM4ecKoe TPEeHME CTabuIIbHO Bbille OUHAMUYECKOrO TPEHNS,
KOTOpPOE AOCTUraeT MUHUMASIBHOMO YPOBHS TPEHUA MpU pabodei
CKOpOCTN vV umin (cm. kpusyto LLITpunbeka, puc. 8.18);

e pabo4as CKOPOCTb HWXKE V umin;

® MOLLUHOCTb NepenaeTcst 4epes anacTU4Hoe Teno, obbI4HO CTON6
CXKMMaeMoro Macna npuv ncrnosib3oBaHuy LnnHapa.

[ns 6onee HarnsiHOro NOHUMaHUS TEPMUHA NPEPbLIBUCTOrO CKOJb-
XKeHNst obpartuTech K puc. 8.21. [Ina yCKOPEHNst Maccbl m OT Hyns
0O MaKCumasnbHOW CKOPOCTW cTaTtuyeckoe TpeHue pH [omkHo
6bITb NpeoponeHo cunoit F.. MpyXXNHHBIA 3NeMEHT Harpy>XeH cu-
noit F,, n ¢ yBenmyeHmem CKOpOCTU 3Ha4YeHne TPeHns |, yMEeHb-
LaeTcs A0 Hg, a cuna po F,. Cuna, koTopas copepXuTes B npyxu-
He, YCKOpsieT maccy elle panblue. Kak Tonbko aTa cusa nosiHOCTbo
ncyesaeT, Macca HauMHaeT TOPMOXKEHWE BCNIEACTBUE YBENNYMBatO-
LLeNcs cunbl TPEHUSA B HanpasneHum |,,. B csoto od4epenp, 310 Tpe-
6yeT Apyroro noBbILLEHUS CUMbl A0 YPOBHA oKono F., u npolecc
NOBTOPSIETCS.

IJA

pH —

KoadbdpuumeHT Tpenms [u]

»

CkopocTb [V]

Puc. 8.21 CuctemHasi cxema 47151 SIBIEHUS MPEPbIBUCTOrO CKOJIbXKEHUS

CnepoBaTenibHO, OMNpefeNieHHOe OTHOLUEHME MeXay TPeHEM
YNJIOTHEHUS U BOBNIEYEHHON B ABW)XEHNE MACCON (NOpPLUHEM U Ha-
rpy3KOii) C ee CKOPOCTbIO CKOMbXXEHNS UMEET peLuatolliee 3Have-

—Parker (LT
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Hue. N3 aTnx Tpex napamMeTpoB TPEHUE SABNSETCA €OMHCTBEHHbIM,
Ha KOTOPOE MOXHO MOBMUATb. IJTO TpebyeT XOpOoLUEero B3anMO-
OEeNCTBUSA MeXy YMIOTHEHWEM, CMa304HOW MIEHKOW W OTBET-
HOll MOBEPXHOCTBIO C MUHMMAbHBbIM AWHAMUYECKUM TPEHUEM 1
6naronpusTHbIM CTaTU4eCKUM TpeHneMm. MOXXHO Takxe [O0OUTbCS
ONpeReneHHbIX YNyyLlleHniA, ecnu caenatb cuctemy 6ornee »KecT-
KO, 4TO NOTpebyeT NPUMEHEHUS] HAVMEHbLLErO BO3MOXXHOIO 06b-
ema Macna nopg AasneHneM Ha rugpaBnuyeckon CTOPOHe.

OTpeneHe CMa30yHON MNEHKN TakXKe Bbl3blBAET pagnasibHble KO-
nebaHns ynnoTHeHUsl. Bbino OTMEYEHO, YTO MPU MCMONb30BaHUN
Maces C XOpOoLUel CMaYnBatoLLEN CMOCOBHOCTLIO, fAHHOE SABfIEHNE
He BO3HUKAET B TEX XK€ YIMIIOTHEHUSIX 1 MPU TaKnX XXe YCNOBUSX SKC-
nnyaraumm.

MHeBMaTU4YECKUE YNIOTHEHUSA

B npuiHUMne 3gecb NPUMEHSIIOTCS Takune Xe YC/TIoBUS, Kak 1 Ans rv-
OPaBNNYECKUX YMNIOTHEHWI, 3a WCKIIIOYEHNEM TOro, YTO HEKOTO-
pble 13 NOrPaHNYHbIX YCIOBUIA 3HAYUTENBHO YXYALLAKTCS B Clyvae
NHEBMAaTUYECKMX YNNOTHEHMN. OCOBEHHO 3TO OTHOCUTCS K HanMe-
Hee 6aronpusATHLIM YCIOBUSIM CMa3Ku, KOTOPbIE TOSIbKO NMpUMep-
HO COMOCTaBMMbl CO CMa3sKol MaclsiHbIM TYMaHoOM, 4YTo 6onee He
XenaTenbHO, Tak Kak CMa304yHasi MieHKa NoCTOsIHHO MOrMoJHsSeTCs
3a CYET MOCTOSIHHOIO NPUTOKA HOBOW CMa3KM.

[Mpu ncnonb3oBaHUM FyCTON CMa3Ky CMa3o4Hast NnieHka He MOXXET
BOCCTaHaBNNBATLCA, Tak Kak HOBble CMa3o4Hble maTtepuanbl 60-
nee He nopatotcs B cuctemy. OT Kakgoro paboyero xopa LUTOKa
lMneHka akTnyeckn ybbiBaeT BMAOTb A0 €€ «MOMHOro BbITUPaHNS»
YANOTHUTENBHBIMU MaH>XeTamu. 3TOT NPOLECC «M3HOCa CMa304HO-
ro marepuvana» 3aBUCUT OT TOMLLMHbLI OPUTNHASIBHON NAEHKM U CKO-
POCTUN CKOSIbXEHNS YNNOTHEHUS NOPLUHSA (puc. 8.22).

370, ONATb e, O3HA4aeT, 4YTO Bbl60p MeHbLUEn CKOPOCTU CKOJb-
XXeHuA npueeneTt K COoOTBETCTBYyOLEMY YMEHbLUeHUKO TOJILLUHDI
OCTaBLUENCS NNEHKN. HeCMOTpFl Ha TO, 4YTO «M3HOC CMa304HOIro mMa-
Tepuana» OTHOCUTENbHO HebOoNbLUOW, MOXXHO OXMAATb, YTO CNOMN
nogaBsaeMoro B KOHCTPyKUMO CMa3o4vYHOro marepuana 6yp,eT cpa-
6aTbiBaTbCA MNOCME HECKOMBbKNX XOA0B NOopLHA Ha HU3KOMN CKOpO-
CTW [0 TakoW CTeneHu, 4YTo rmapogmnHaMmyeckas nieHka cMasou-
HOro marepuana 60onblLUe HMKOrga He CMOXXET BOCCTAHOBUTHLCH Ha
paGoqu NMOBEpPXHOCTAX BO BpeMA paGOTbI.

PaspbiB cMa304Ho MNeHKn nocne AnuTenbHoON paboThl 6e3ycnoBs-
HO BefeT K BO3HUKHOBEHUIO KOHTaKTa MeXgy YNIOTHEHWEM N Me-
TanIM4ecKMN NOBEPXHOCTAMU. ITO 3acTaBnseT ynnoTHeHUe pa-
60TaTb B AnanasoHe CMELUaHHOrO TPEHUs, N yBeNn4eHue TpeHus
BbI3bIBAET BbICOKUIA U3HOC. [0 3TOW NpUYnHE AN1S MHEBMATUHYECKIMX
ynnoTHeHuli 6binn paspaboTaHbl CKPYIMEHHbIE Kpasi YMIOTHEHUS,
KOTOpble 60sbLUIE HE BbITUPAIOT CMa304HYI0 MNEHKY (MK BbITUPaoT
ee B MeHbluel cTeneHn). HecMoTps Ha To, YTO 3TO peLleHne OKasbl-
BaeT HebosbLUOE JeNCTBIE Ha CTaTM4eckoe TPeHne, OHO 3aMeTHO
BNWSIET HA AMHAMNYECKOe TPeHMe.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division



8 TepmuHoONOrns ynnoTHeHUn

YnnoTHeHWe: YnnoTHUTENbHOE KOMbLO
OfVH XOf, NopLUHS (6e3 faBneHus) /

3 /

==

OKoHuaTenbHas TonuwwHa nneHku (8]
N
\Q N\

0 1 2 3 4 5 [MKm]
OpwruHansHas TonwmHa nnexkn [5g]
av=02m/c b)v=06mMc c)v=1,0m/c d)v=1,4wm/c
Puc. 8.22 VIameHeHwe TONLMHbI OPUrNHANIbHO MAIEHKU Kak (OyHKLUST CKOPO-
CTU CKOJIbXKEHWSI BO BPEMSsI OGHOIro Xo[a MopLLUHSI

Ecnn marble CKOpoCTU NOPLUHS JOCTUIAOTCS NOCPEACTBOM yrpas-
NeHUst nopadeil Bo3gyxa, CyLlecTByeT 6ofiee BbICOKUA PUCK Mnpe-
PbIBUCTOrO CKOMbXXeHUsi. OCTpble Kpasi YNnoTHEHVS N KOpOTKasi
YMIOTHSIIOLLAA KPOMKa, TaKXKE OKaablBatoT 30eCb HEGNaronpusiTHoe
nenicteme. bonee rpy6asi NOBEPXHOCTb METANINIMYECKON OTBETHOMN
MOBEPXHOCTU MOAAEPXKMBAET Takoe MOrpaHW4yHOe COCTOSHUE, W
CNVILLKOM [Nafikne 1 OTMOSIMPOBaHHbIE MOBEPXHOCTY Takxe 6naro-
MPUSITCTBYIOT NPEPBIBYCTOMY CKOMBXEHMIO.

MapameTpbl ANsi yMEHbLUEHUSI TPEHUS

Cxatune YNAOTHUTENIbHOIO Konbua HeobxooMMo YMEHbLUEeHne

PaGo4asi noBepxHOCTb R, R, Heobxogumo
YMeHbLLeHne

XKecTkocTb [LLop A] HeO6XOAMMO YMEHbLUEHNE

CKOPOCTb CKOJIbXXEHUS (cnepyeT ns-
6eraTb BbICOKOW YacTOThbl BUOGpaLmm)

MonepeyHoe ceveHne

Heob6XOAMMO yBeNn4eHne

HEeOBOXOAMMO YMEHbLUEHNE

[JaBneHne Heo6X0AMMO YMEHbLLEHNE

CmasoyHbIn matepuan OOJSKEH MCMNOSb30BaThCs

Temnepartypa Heo6XOoA4MMO YMEHbLLEHNE

LUVMPWHA KaHaBKK (YMIOTHUTENBHOE
KOSbLO AOSMHKHO KOHTaKTMpOBaTh
TONBbKO C OOHOW CTOPOHOIA)
BHYTpeHHU guaMeTp unuHapa i Heo6XoAMMO yBennMyeHne
OvameTp LuToKa

HEeo6XO4MMO YMEHbLLEHNE
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Ycnosusi:

* XpomMmpoBaHHas pabo4as NOBEPXHOCTb, R, < 2,5 MKM.

o YnnotHuTensHoe Konblo NO304-75, 100 000 umkioB, cpefa — >XUAKOCTb
Aeroshell 4.

e CkopocTb 0,3 M/MUH.

Puc. 8.23 Cuna TpeHusi B 3aBUCUMOCTY OT AephopManmm yrnoTHATELHOMO
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Ycnosusi:

* XpomM1poBaHHasi pabo4as NOBEPXHOCTb, R, < 2,5 MKM.

® YnnotHuTensHoe Konblo NO304-75, 100 000 umkioB, cpefa — >XUAKOCTb
Aeroshell 4.

e CkopocTb 0,3 M/MVH.

Puc. 8.24 Cwuna TpeHusi B 3aBUCUMOCTY OT [aBfIeHNsT CUCTEMbI

8.17.2 U3HoC

TpeHue Bbi3biBaeT n3Hoc. OpHaKO TPeHUe MOXET ObiTb NPeaycMo-
TPEHO 1 MPUHATO BO BHUMaHWE Ha cTaguu NpoekTuposaHusl. Cte-
neHb M3HOCAa CINIOXXHO NPEeACcKasaTtb, HO OHa HaMPSIMYO PerynpyeTt
CPOK CNYy>KObl YMIOTHUTENBHOO KOMbLA Y HaCTOTy O6CNY>XMBaHWS.

TpeboBaHus, NpeabsBseMble K YNNOTHATENbHBIM YCTPOWCTBaM B
HaLLM OHU O3HAYatoT, YTO BO MHOMUX Cllydasix ruapoamHaMmuyeckas
CcMaska OTCYTCTBYET 13-3a yBenmyeHus acekTa BbiTupaHus. 3To
03Hayvaer, YTo YNoTHEHVE Bceraa paboTaeT B Avanas3oHe CMeLlaH-
HOrO TPEHWS W YTO MO 3TON NPUYMHE CTONKOCTb K U3HOCY 3aBUCUT
OT CreayoLmMX NapameTpoB:

e CBOICTBa KOMMNayHaa,

® CMa3o4Hble CBOWCTBA cpefbl,

® CBOICTBA OTBETHOWN NMOBEPXHOCTH,
® yCNoBUsSI 3KCMJyaTauuu.

M3HOC Npu paboTe C XUAKOCTAMN MOXET ObITb pasfesieH Ha YeTbl-
pe rpynnbl:

U3HoC B Bupe 3agmMpoB pasBMBAaETCA MPW KOHTaKTe MeTanna C
MeTan/ioM B 06nacTax CMeLaHHOro TpeHus, raoe oba maTtepuana
CKJIOHHbI K (hOPMMPOBaHNIO CMeELLaHHbIX KpucTtannos. Bbnarogaps
cBovM pgobaBkam macna HPL nomoraioT npenotspatuTb LaHHbIN
Tvn n3Hoca. OgHako aTn Job6aBKy He OKa3biBaKOT BANSHNS B COYe-
TaHNAX Kayyyk/cTanb unm kayyyk/metanin.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



YCTanocTHbIfi U3HOC CTaHOBUTCS BUAVMBIM MO noTepe (opMbl
CTPYKTYPbI 11 NMPU BbIMbIBaHUM 4aCcTUL, U3 METASINIMYECKOW CTPYKTY-
pbl 1 06bIYHO SBNSIETCA PE3YNLTATOM MyNbCUPYIOLLMX Harpy3oK.

KOppoO3unOHHbIN N3HOC 3asBnsSeT 0 cebe B hopMe pXKaByMHbI U
06bI4HO MOXET ObITb YMEHbLUEH COOTBETCTBYIOLLMMN [OOaBKamMu.
BbllweykasaHHble TWMbl N3HOCA HE BAUSIKOT Ha YMAOTHEHNS! Hanps-
Myto. OgHaKo NpoAyKTbl 3TUX TMMOB N3HOCA MOIyT CNOCOBCTBOBATL
WN3HOCY YNJIOTHEHUS, €CNN YNIOTHEHNE BXOOUT C HAMW B KOHTaKT.

AGpasunBHbI U3HOC, C APYrOi TOUKN 3PEHNUSI, MOXET BIUATL Kak
Ha MeTannMyeckue feTanu, Tak U Ha ynnoTHeHus. MeTannbl uctu-
patoTcs TBepAbiMM KOMNayHaamy Uy TBEpAbIMU MOCTOPOHHUMU
BellecTBamy B cpene. [na ynnoTHeHWn rpy6as oTBeTHas NoBepX-
HOCTb 06bIYHO SBNSIETCS NPUHUHON NCTUPAHNS OTHOCUTENBHO M-
KX NMOBEPXHOCTEN anacTomepa.

8.17.3 BzaumopgencTtBue mexay TpeHuem, N3SHOCOM U
YMJOTHUTENIbHBIM NPOLIECCOM

Ona obecneveHns 6ecnepebonHOro ynnoTHUTENBHONO Mpolecca
HeobxoanMbl cTabunbHble yCnoBust paboThl B 3a3ope. OgHako cTa-
6UNbHOCTb ABNSETCS TPYAHOAOCTMXXKNMON N3-3a TOrO, YTO COOTBET-
CTBYIOLLME NapamMeTpbl 3a4acTyto AeCTBYIOT HA060POT.

[MepBbiM (hakTOpOM ABASETCA CMa3o4dHas nfieHka B 3a3ope. Ons
TOro YTO6bl OLEHUTb TPEHUE, CPOK CYy>X6bl U CTEMEHb yTeYeK, He-
06X0QUMO 3HaTb LUMPUHY 3a30pa 1 TO, Kak OH U3MeEHSieTCs B pabo-
4Mx ycnosusx. [ina nogaepKaHms TPeHNS Ha MUHMaNbHOM YPOBHE
CMa304Has MneHka AOo/MKHA MMETb [OCTaTOYHY NNoTHocTb. Op-
HaKO 3TO, MOXET MPUBECTU K yTeyKaM, TakK KaK «ToncTas» nieHKa
BbITVPaETCH C NOBEPXHOCTM BO BPEMS BO3BPATHOrO XOA4A MOPLUHS.
C [pyroi CTOpOHbI, OTCYTCTBUE CMa304HOW MNJIEHKM BbI3bIBAET MPO-
6nembl 13-3a BbICOKOrO TpeHusi. CnegosBatensbHo, 3 EKTUBHOCTb
YMNOTHEHNSs U TpeHue, 06paTHO MNPOMOpLUMOHanbHbl. V13BeCTHO,
YTO MOMUMO MY6WHbI 1 LWINPWHBI Na3a, BUSHWE NMeeT TBEPAOoCTb
ynnoTHeHNs. TBepAoCTb ONPeaenseT aNacTUHHOCTb YNIIOTHEHNS 1
obecneynBaeT AOCTYN YNNOTHEHUS K CMa304HON MiieHKe Mnog, Aas-
neHveM. MrHoBeHHas BA3KOCTb XXUAKOCTMN TakKe OYEBUAHO urpaeT
BaX>KHYIO pOrib.

Bce elle HensBecTHO, Kakme (hakTopbl BAUSAOT HAa CMa304HYIO
NEHKY, NN Kakue MoryT 6biTb nocneacTsus. [ns 6onee MArkoro
KoMnayHga énaronpuaTHOl sBnseTca 6onee Toncrtas nneHka. Opa-
HaKo TBepAble N MArkue KomnayHAbl No-pasHoMy BedyT cebs npu
BbICOKNX CKOPOCTAX, MPU KOTOPbIX 6onee TBepAble KoMnayHAabl No-
MorarT (opMUPOBaTbL CMa304HY MNIEHKY B MeCTax, rae Msrkuii
KoMnayHp, 6yaeT co3naBaTb NPENSATCTBUS 13-32 CUNIbHOMO MPUKIe-
MBaHusa K paboyeli NMoBEPXHOCTU.

CmasoyHast NfieHKa OYeHb BaXKHa, HO SIBMSIETCA TOMbKO OAHUM U3
(hakTOpOB, BAMSIOLLMX HA TPeHUe yrnoTHeHus. Opyrumm dakTopa-
MW SIBASIOTCS, HAaNpuUMep, KoMnayHz, YnnoTHeHusl, hopma ynioTHe-
HVsi, Aa@BreHne, CKOPOCTb U M3MEHeHNe HanpasfeHus. 3ayacTyio
MHOMMe 13 3TUX (HaKTOPOB CMOXHO U3MEPUTL U BOCTPOU3BECTMU.
N3 3TOro MOHSTHO, YTO MPOW3BOAMTENMN YMIOTHEHU MOMYT mpe-
[JOCTaBNsATb MOTPEBGUTENSIM TOMBKO KOSIMYECTBEHHYO MHpopMa-
LMo KacaTenbHO TPEHUst 1 U3HOca ANA OTAENbHbIX YNIOTHEHUIA,

—Parker (LT
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€CN U3BECTHbI 1 BOCNPON3BOAVMbI BCE NapameTphbl, BAUSIOLLME Ha
YNAOTHEHME. DTO NpefoTBpaLlaeT noboe 0606LLeHNE N3MEPEHIN,
Nony4eHHbIX BO BpeMsi M3NYeCKMX labopaTopHbIX MCMbITaHWUIA.
MorpaHnyHble yCnoBusi UCMbITAHUSE MOTYT HUKOrAa MOMHOCTLIO He
COBMAacTb C YCMOBUSIMU COOTBETCTBYHOLLIErO MPUMEHEHUSI.

8.18 MNpepenbHoOe yonnHeHue

MpepenbHoe yanuHeHve (yovHeHne npu paspbiBe) — 3TO yO/IMHe-
HVe, N3MEePEHHOE B MPOLEHTHOM COOTHOLUEHUW OT OPUrMHAaNBHON
ONUHbI B MOMEHT paspbiBa o6pasla nof Harpy3koil HaTs>KeHWs.
VcnbitaHne nposoguTcs cornacHo ctaHgapTy DIN 53504.
3HaveHe npepensHOro YANMUHEHWS MOXKET ObiTb MCMOMb30BaHO
ONs OLEHKUN OnpefeneHHbIX YCNoBuii COOPKM 1 HEO6XOAMMOro pac-
LUMPEHUS, OCOBEHHO AN MasbIX YMNOTHUTENbHBIX Konew,. o cpas-
HEHMIO CO 3HAYEHUSIMU, MOMYy4YEeHHbIMM Ha CTaHAAPTHBIX obpasuax,
npegenbHoe yaMHeHne 06paboTaHHbIX AeTanen Hke n3-3a dak-
Topa (hOpMbIl, KOTOPbIV Tak>Ke AOMKEH YUYNTbIBATHCS.

8.19 NMpOoYHOCTb NPU pacTSXKEHUU

MpPOYHOCTL NP PaCTSKEHUN (TaKXKe N3BECTHas Kak MPOYHOCTb Ha
paspbiB, CTOMKOCTb K pa3pbIBy U T. f4.) uamepsietcs B H n sensetcs
CUION Ha eAVHULY MNOLLAAN, BbIPAXXEHHON B MM2, OTHOCALLIENCS K
nonepeYHoOMy ceveHnio obpasLia B MM2, KoTopasi Heobxoauma anist
paspbiBa cTaHAapTHOro obpasua. 3HaYeHUs YAIMHEHUS yKa3aHbl B
ctaHgapte DIN:

500 MMm/MUH Anst cTaHOaPTHBIX KONeL, 1 cTaHaapTHoro obpasua S1;

e 200 MM/MVH st cTaHAapTHbIX o6pasuoB S2, S3 n S4;

® YCMbITaHUA BbiNoSHsAOTCA B cooTBeTcTBMU € DIN 53504.

C npakTn4ecKom TOYKN 3peHns peaynsTaThbl aHHbIX UCTIbITAHWIA He
rnomMoraroT Nosib30BaTeNto BblOpaTbh KOMNayHA, Tak kak ahdhexkTus-
HOCTb repMeTn3aunn YCTaHOBJIEHHOTO YMIOTHUTENbHOrO KonbLa
He 3aBUCUT OT ero CTOWKOCTY Npu pacTsxeHun. Kak 1 npegensHoe
YANMMHEHWE, CTOMKOCTb MPW PaCTSXKEHUN 3aBUCUT OT FeOMETPUN.
YnnoTHUTENbHbIE KOMbL@ U onopHble konbua Parbak® ¢ manbimn
pa3mepamy NornepeyHoro CEeYEHNst MOryT He JocTuraTb pesynbra-
TOB CTaHAapTHbIX 06pa3LoB.

8.20 Penakcauusi Hanpsi>XeHus

Penakcauusi Hanpsi>keHns anacTOMeEpPOB SBASETCS YMEHbLUEHUEM
Hanps>xeHnsi B ehopMUpOBaHHOM 3nacToMepe B peaynerare u-
3MYECKMX U XMMWUYECKMX MPOLIECCOB. YMEHbLUEHNE HanpshKeHUsi
CTaHOBUTCS SIBHbIM, HaNnpuUMep, Npv rpagueHTHOM CHIDKEHUN ecTe-
CTBEHHOW YNIOTHUTENTbHOWN CWMbl YMNOTHUTENBHbBIX KOJEL, C TeYeHN-
€M BPEMEHN.

Kak n octartoyHas gecopmauus npy cxatum, penakcauns Hanpsi-
>KEHVS 3aBUCUT OT KOHKPETHOrO TuMa anactomepa, CocTaBa CMecH,
napameTpoB 06paboTKn, Aedopmaumm, TONLWMHbI MaTepuana, Bpe-
MeHU, TeMnepaTypbl U BAMAHUS cpedbl.

[ns n3mepeHns penakcauum Hanpsp>KeHns B nabopaTtopHbIX yCno-
BUSAX CYyLLECTBYET MHOXECTBO CTaHAAPTOB WCMbITAHWIA U UCMbITa-

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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TenbHbIX Kamep. Hanbonee obWwmUMN CTaHAapTaMn UCTbITAHWIA SB-
nsitotes DIN 53537, ISO 3384 1 ASTM D 6147. CyLuecTByeT oTnyne
MeXAy HenpepbIBHbIMW 1 NPEPbIBUCTbIMY n3MepeHusmn. Mpu He-
NPEPbIBHbIX N3MEPEHUSIX CUa YNPYrocT NOCTOSHHO N3MEPSETCS
B PEXVMe peasibHOro BPEMEHU, B TO BPEMS Kak NMpu NPepbIBUCTbIX
N3MepPEHMsAX TECTUPYEMbI 06paseL, AOMKeH OblTb U3BNEYEH U3 Ka-
Mepbl UCMbITaHUIA Ha fedopmMaunio oNns N3MepEeHNs CUIbl Yrpyro-
CTW.

HecMoTpsi Ha TO, YTO pPas3nu4Hble METOAbl UCMbITAHUIA OalOT SBHO
OTNINYaIOLLMECH Pe3ynbTaThl, TONbKO pPe3ynbTaTbl, MofyYeHHble B
abCoMIOTHO OAVHAKOBbIX YCOBUSAX, MOMyT CpaBHMBATLCHA APYr C
apyroMm. C TOYKN 3PEHNS OLEHKN XapakKTepuCTK Npon3BoANTESNb-
HOCTW YMNOTHEHNS 3HAYEHNs penakcaummn HanpspKeHUs SBnstoTCs
6onee copep katenbHbIMK, HEXeNn ocTaTo4Hasa Aedopmauus npu
cKaTuu, Tak Kak Mpu penakcauum Hanps>KeHus U3MepsieTcs Co-
XpaHALasacsa cuna ynnoTHeHWs, a He ocTasLluascs gedopmaums.
BnpoueM, gaxxe pesynsratbl U3MEpPEeHUn penakcauum Harnps>KeHns
MO3BOMIAOT MONYYNTb UH(OPMATMBHbIE BbIBOAbI KacaTenbHO Xa-
PaKTEPUCTUK YNIOTHEHNS B NONMEBOM MPUMEHEHUN TOSIbKO B TOM
cny4ae, ecnv TaKkxxe y4TeHbl YCNOBUSA NPYMEHEHNS.

8.21 YpapHas ynpyrocTb

YpapHasi ynpyroctb Uan YNpyrocTb NPy OTCKOKE CNY>XUT A5 OLEeH-
KU1 YyNpyroro noBefeHns anactomepos. VcnbiTaHne NpoBoanTCs Co-
rnacHo ctaHgapTy DIN 53512.

OTO cMbITaHWe NPefoCTaBNSAET STANIOHHbIE 3HAYEHNA ANS AUHAMM-
YeCKOro noBefeHns 1 CBOWCTB Kay4yka Npu BO3Bpare anactomepa
B UCXOZHOE COCTOSIHME Mocne AeCTBUS Ha HEro LLIOKOBbIX Harpy-
30K. B pasgene «Huskune TemnepaTypbl» COOEPXXUTCHA OLeHKa rmo-
KOCTU B 3aBUCUMOCTW OT OTpMLATENbHOW TemnepaTtypbl, a Takxke
OCHOBbIBasiCb Ha NHopmauun 06 yaapHOW yrnpyroctu, TBepaocTyh
1 oCcTaTo4HON AecopmaLum Npu cxxaTum.

8.22 Papguauus

OrnacTomMepbl TEPSIOT CBOO MOKOCTb C YBENMYEHNEM YPOBHS paau-
aumu. Pagnaums sBnseTcs cpefoi, KoTopas Bbi3bIBAET CLUMBaHNE
UN paspbiB NOAMMEPHbIX Uenen. MnoTHOCTb clumMBaHust yBenm4ym-
BaEeTCA C POCTOM YpPOBHS paguaumun. B To xe Bpemsi yMeHbLuaeT-
CSl CTONKOCTb NPpY PaCcTSHXXEHUN 1 NpefeNibHoe YANMHEHNE, NPy TOM
4YTO TBEPAOCTb U MOZyMb ynpyroctu pacTtyT. [pu npopomkeHun
BO3[EWCTBUS paguauum anacTtoMep CTaHEeT JIOMKUM. ByTunnosbin
kay4yk IIR, Ha060pOT, CTAHOBUTCSA MATKUM W JINMKNM.

B 06uem cny4vae anactoMepbl UMEKOT CTONKOCTb K YPOBHSIM pagu-
auvn 1 Mpapg = 106 pag 6e3 noTtepu ynpyrmx CBOWCTB.

1 Mpap — 3TO ypoBeHb [O3MPOBKU, KOTOPLIA 06bIMHO AOCTUraeT-
cs nocne pgonrux net paéotol. Mpu 10 Mpag (= 107 pag) okasbisa-
€TCA BNusHME Ha u3nyeckne CBOWCTBA. [N OLEHKN pasnnyHbIX
N3MeHeHUl HeobxoayMO NPOBEeAEeHVEe NCMbITaHWIA Ha onpedeneHe
nyTen BAMSHUS Ha YNNOTHEHWE. B ynnoTHUTENbHbIX KOMbLAx n3me-
HEeHne ocTaTo4HON aedopmaumm nNpu cxatnm, 6e3 COMHEHNs, SB-
NseTcs Knto4eBbiM (hakTopom. Hanbonee nogxonsawmini KOMNayHp,
— EPDM.
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MoMUMO CTOMKOCTM K paguaumn npu BblGope COOTBETCTBYHOLLErO
KoMnayHaa Heo6X04UMO YUMTbIBaTb BCE MPoYne KioYeBble napa-
MEeTpbl, Takue Kak cpeaa, Temneparypa, AasneHue 1 T. g,
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Puc. 8.25

HesameTHoe nsMeHeHns n3-3a BO3AeNCTBUS
pagvaumn

8.23 Cuna pedopmauum nonepevyHoro cevyeHus

Cuna, Heobxogumass onst pedopmauuy MnornepevyHoro ceyeHust
YMNOTHUTENBHOMO KOJbL@ Ha onpefdeneHHylo BennynHy (B npo-
LeHTax) 3aBUCUT OT MOZYyNs YNpyroctTun komnayHaa. Tak Kak cuna
OTHOCWUTCA K FEOMETPUN YMIOTHEHNs,, OHA MPUBOQUTCA 0N pas-
JINYHbBIX MOMEPEYHbIX CEYEHUA YNNOTHUTENbHOrO Kombla. Tak Kak
Nnonb30BaTeNto O6bIMHO N3BECTHbI TONIbKO pa3Mepbl 1 TBEPHOCTb,
cnepytowime cxembl (puc. 8.26-8.30) NoKasbiBatOT OTHOLLEHNE MEX-
Oy TBEPQOCTbIO, CXXaTueM 1 nonepeYHbiM ceveHmem. ViHdopmaums
OTHOCWTCA KO BCEM 3nacToMepam, Mo3TOMy Cuibl Aedopmauum
npuBepeHbl Ans KaX[oro Knacca teepaoctu (cm. puc. 8.26-8.30).
Cwunbl, HeobxogyMble ansa gedopmMaumn anacToMepoB, Hanpumep
BO Bpemsi COOpKM (hnaHLeB, MOryT ObITb NMOSTYHEHbI CO CXEM; TaKXe
MO>XHO NMPOW3BECTW OLIEHKY CWI1, BUSIOLLMX Ha YMIIOTHEHNS Ha Me-
Hee ynpyrux nnacTMaccoBbIX AeTansx.

TeeppocTb
[no wkane LLopa A] d,=1,78 Mm
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Puc. 8.26

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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TeeppocTb
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Puc. 8.30

8.24 C)xaTue nonepevHoro ce4eHus
YMJIOTHUTENbHOIO KoJibLa

[MonepeyHoe ceveHve YNNOTHWUTENBHOrO Konbua AedopMupyeT-
ca nNpu cO6opKe 1, TakMM 06pas3oM, HayMHaeT NpoLEecC YnaoTHe-
HMS1 KOHTaKTHbIX MOBepPXHOCTeN. MyUHMManbHoe cxxaTue 3aBUCuT OT
TMNa npumeHeHns. HegoctaroyHas gecdopmManys MOXET NPUBECTH
k 100 %-Hoi ocTaTo4Hol gechopmauumm Npy CXKaTum 3a O4eHb KO-
poTkoe Bpemsi. CIIMLLKOM CUJIbHOE CXXaTune NPUBEAET K BbICOKOMY
NMPOLIEHTHOMY COLEP>XXaHUo NOCTOSIHHON AechopmaLii.

B OvHaMUYecKnx YnnoTHEHUSIX KOJSbLO KPYITIOro CEeYEHUs MOXET
reHepnpoBaTb 6oJee BbICOKME CUMbl TPEHUS U HArpeB.

KpuvBble xapakTepucTuk, nokasaHHble Ha puc. 8.31-8.33, yunTtbiBa-
10T YANMHEHWE, YMEHbLLEHNE NOMEePeYHOro Ce4eHNs 1 [OMYCKN Me-
Tannos, a apdeKTNBHOE YyNNOTHEHNE JOCTUraeTcsa Npu HoOpMasib-
HbIX YCNOBUSIX.

[ns 0cobbIX yCNOBWIA NPUMEHEHNST 3HAYEHUS MOTYT MEHATLCS. He-
06X0AMMO YUUTbIBATb PasnunyHble BAMsOLWME HakTopbl, Takne Kak
U3MIMLLIHE PacTAHYTbIE KOJbLa, YMEHbLLEHNE NONePeYHOro Ce4eHus,
BNUSIHNE TemnepaTtypbl, «AblXaHue» LUIMHAPA, SKCLEHTPUCUTET 1
T. .

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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30 30
20 2
— X
2 o
% (6]
(6]
10 10
0 1,78 2,62 3‘53 5133 6,99 0 1,78 2,62 3,53 5,33 6,99
MonepeyHoe ceveHne yNnoTHUTENbHOTO Kosbua d, [Mv] Moneps-Hoe Geerve YIOTHATENIEHOO KorkLa d, [Mi]
Puc. 8.31 3aBuciMOCTb BOMYCTUMOrO CXaTusi OT MOMepeyHOro ceverns d, — Puc. 8.33 3asucumocTe ROMyCTUMOrO CKATHS OT MOMEPEHHOro Cederus d, —
cTaTMiecKoe yrnoTHeHME rHeBMaTu4ecKoe yrnioTHeHne BO3BPaTHO-MOCTyNaTe/IbHoro Tuna
Mone- HomuHanb- [onyck Han- Han-
peyHoe HbI pa3me MEHbLINA  GonbLUMA
ceyeHune pasmep pasmep
[Mm] [Mm] [Mm]
30
d, 11,89 + 0,19 11,700 12,080
d, 1,78 + 0,08 1,700 1,860
d3 12,20 h9 12,157 12,200
d4 15,00 H8 15,000 15,027
20 d, 15,00 f7 14,966 14,984
S Ta6. 8.9
[0}
g
]
%
(&)
10 32
dy
0 1,78 2,62 3,53 5,33 6,99 A4
lMonepeyHoe cedeHmre YNoTHATENBHOTO KosbLa d, [MM] g t
A
Puc. 8.32 3aBucMMOCTb [OMYCTUMOrO CXXaTusi OT MOMEPEeYHOro ceveHns d, — 2d, 24
ANHaMN4ECKOe rMapaB/INYecKoe ynioTHeHne s

Puc. 8.34 VigeanbHasi COOCHOCTb

PyKOBOACTBO MO KOMbLAM KPYIoro ceveHust
Pridifa 116 Parker Hannifin

Prédifa Technology Division



Puc. 8.35 MakxcumanbHbiii pagunanbHbii Xo4

0,05

10

-~

Puc. 8.36 MakcumasbHbii 9KCLEHTPUCUTET U HECOOCHbIE ANaMETPb] MOPLLIHS
v nasa

Mpumep pacyeTa AN AUHAMUYECKONO YMJIOTHEHUS! MOPLUHA —
ruapaBfM4YecKoe NpUMeHeHune:

A. CoocHocTb (puc. 8.34).

MakcumanbHas rmy6uHa nocafo4Hon kaHaekmn t =
= 0,5 x (dy . = dypir)

=0,5 x (15,027 - 12,157) = 1,435 mm

MUHUMaSTbHOE NonepeYHoe ceyveHne YynaoTHUTENbHOro Konbua d
=1,70 Mmm

YMEHbLUEHNE MOMEPEYHOro ceyeHus npu ygnuHeHun 4 % (puc.
8.13): 3 %

yMeHblUeHe nonepevHoro cevenus d, = 0,97 x 1,70 = 1,65 mm
MuHUMasnbHas gedopmauys: d, —t - =1,65-1,435=0,215 Mm

B %:
d, -t

2 max

d

2min

1,65-1,435
= =13 %
1,65

o

B. MakcumanbHbIi paguanbHbi xog (puc. 8.35).
MakcumanbHas rmy6uHa nocago4Homn KaHaekm t =
=05x(d, -d, )+d

9max 3min) 4max — ~'9max

=0,5 x (14,984 - 12,157) + 15,027 — 14,984 = 1,457 mm
MUHMMasbHas gedopmMaums:

d,-t  =1,65-1,457=0,193 mm

B %:
d, -t

2 max

1,65 -1,457
= =11,7%
d, 1,65

2

C. MakcumanbHbIi paguasbHbIn Xog, I MaKkCMMaslbHbIN SKCLIEHTPU-
CUTET OCHOBaHUS Nnasa 1 guameTpa nopLuHs (puc. 8.36).

—Parker (LT
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MakcumanbHas rny6uHa nocafoqHoi kaHaskmn t =

=05x(d d,.)+d dg,.., + KCUEeHTpUCUTET

omax 4max_ ~'9max
=0,5x (14,984 — 12,157) + 15,027 - 14,984 + 0,05 = 1,507 mm
MuHUManbHas gecdopmaus: d, -t =1,65-1,07 = 0,143 mm
B %:
1,65 -1,507
= = 8,7 %
1,65

B npumepe nokasaHo LENCTBUE, KOTOPOE MOMYT OKasblBaTb YA/N-
HeHWe YNIOTHUTENBHOIO KOMbLa 1 3KCLEHTPUCUTET 3N1EMEHTOB Ma-
LWMHbI Ha AuaMeTpasbHyo AeopMaumnio U YNNoTHUTENBHYIO CMo-
COBHOCTb KOfbLia KPYToro CeveHus.

8.25 U3ameHeHUe obbema

YNnoTHUTENbHbIE KOMbLA BXOAAT B KOHTaKT C LUMPOKMM Ananaso-
HoM cpep,. Bce cpepbl, 6yab TO ras, nap Wnn XUQKoCTb, CKIIOHHbI
K BMUTLIBAHWIO Kay4yKOM U MOTYT OKasblBaTb pasfMyHoe BhusHNE
Ha mMaTtepuvian:

* husmyeckoe BAusiHME,
® XMMNYECKOE BNUSHNE.

N3ameHeHnst Bcnenctene hnsnveckoro Bo3gencTBuss MoryT 6biTb
onuncaHbl AByMS npoLueccamn, KOTopble MOMyT AENCTBOBATbL OQHOB-
PEMEHHO:

1. SnacTtomep BNMTLIBAET Cpeqy.
2. Cpepa akcTparnpyeT pactBopuMble dparMeHTbl U3 anacToMe-
pa (B 4acTHOCTW, NNacTnuKaTopbl).

PesyneraTtom siBnseTca namMeHeHne obbema:

ecnn nsgenve 1 6onblle n3genns 2, pesynsratoM SBASETCS pas-
OyxaHue;

ecnn nsgenuve 2 6onblue n3genusa 1, BO3HNKaET ycaaka.

CTeneHb M3MeHeHMs 06beMa B OCHOBHOM 3aBMCUT OT Tuna cpe-
Obl, cocTaBa anactomepa, TemrnepaTypbl, FEOMETPUYECKON (HOPMbI
(TonwwmHbI MaTepunana) n oT CTPECCOBOIO COCTOSHUS AeTann U3 Ka-
y4yka. B coaBneHHOM COCTOSHUM KaydyK pa3byxaeT MeHblue (0o
50 %), 4eM B CBOOOOHOM COCTOSHMU, KaK B Cly4ae UCMbITaHUA Ha
pasbyxaHue.

Tak Kak anacToMep UMEET CLUNTYIO CTPYKTYpPY, pasbyxaHue orpaHu-
YeHo. OHO focTuraeT npefena u ganee ocTaeTcs Takum Xe.
I3MeHeHns o6bemMa, Kak MonoXXuTenbHble, Tak U oTpuuaTesbHble,
NPMBOAAT K U3MEHEHUsAM (PU3n4eckux CBONCTB anacTomepa, Ha-
nprvMep TBEPAOCTU, YNPYrocTh, CTOMKOCTY NPY PacTsXKeHUU, npe-
[eNIbHOro yannHeHna n nosegeHna npu HU3KMX temnepartypax. O™n
N3MEHEHUs!, B 3aBNCMOCTHW OT UX MHTEHCUMBHOCTMW, MOFYT NPUBECTY
K YXYALUEHUIO CBOICTB anactoMepa 1 Aaxe K MosHOMY Bbixody 13
cTpos. JononHuTenbHas uHgopmaums o COBMECTUMOCTU C MUHE-
panbHbIM MacfioM HaxoauTcs B pasgene «/IHoekc coBMecTMOCTH
anacTtomepa (ECl)».

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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ArpeccuvBHO€e XMMUYeCcKoe BO3eiCTBUE BO3HUKAET NPU XMUYe-
CKOW peakuun cpefpl C 3MacTOMEPOM, YTO Bbi3blBAET CTPYKTYPHbIE
N3MeHeHusi (Hanpumep, JanbHelillee ClUMBaHUE WU YXyALleHue
CBOWCTB). [laxke O4eHb Manoe XMMUYECKOoe U3MEHEHNE B 31acTo-
Mepe MOXXET NMPUBECTU K 3HAYUTENIbHOMY M3MEHEHNI0 B usnye-
CKMX CBONCTBax (Hanpumep, K NoBbiLEeHNO XpynkocTh). CoBMecTun-
MOCTb 31aCTOMEPOB CO CPEAOoN KpaHe BaxkHa. 3HaHNE N3MEHEHWIN
CBOWCTB MO3BOJSET NPON3BECTN OLEHKY COBMECTUMOCTMN UNN He-
COBMECTMMOCTN [JaHHOro 3anactoMepa C OnpefeneHHon Cpepoii.
Bonee nogpobHas nHpopmaums npusefeHa B Tabnuue CoOBMeCTU-
MOoCTU cpeq (cMm. MNpunoxxeHne).

8.26 CTOMKOCTb K N3HOCY

CTolkocTb K M3Hocy (H/MM) onpepensieTcsi Kak MakcumanbHasi
cuna, KoTopas Bbi3biBaeT 06pa3oBaHMe LUENKN B OMNpeneneHHOM
ob6pasLe, nepexofslen B U3HOC. McnbiTaHne BbINOHAETCA B CO-
oteetcTBUM ¢ DIN ISO 34-1 Ha NpssMOM 1N HakMoHHOM ob6pasLie.
CTOIMKOCTb K N3HOCY SIBNSIETCA MEPOW YyBCTBUTENBHOCTU K 0b6pa-
30BaHUI0 KaHaBOK, KOTOpble MOMYT ObiTb Bbl3BaHbl BKPArieHUsMum
U BO BPeEMS COOPKM.

8.27 OcTaTto4Hoe yaJINHEHNe

OcTaTto4Hoe ya/IMHEHE ONMUCHIBAET CKIIOHHOCTb 3nacTomepa K rno-
Tepe ero ynpyron namsTn nocne nepvoga yanMHeHUs nog Harpys-
kon. VicnblTaHne BbINOMHAETCSA B COOTBETCTBUM CO cTaHaapTom DIN
ISO 2285, 1 ero pesynsraThl 3aBUCAT OT CNEAYOLLNX haKTOPOB:

* nepuog BpeMeHM 1 TemnepaTypa UCnbiTaHuid,

* ronepeyvHoe ceyeHune 1 pasmep o6pasLios,

* yOJIMHEHWE,

* oxflaXAeHue B pacTAHYTOM WK OTMYLLEHHOM COCTOSIHUN.

OcTaTtoyHoe yanvMHeHne 1 octaTovHas gedopmauns npu oxaTum
OMUCHIBAIOT YNPYroe NoBefeHne Kay4yKoBOro KoMnayHaa.

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 118 Prédifa Technology Division



9.1 KauecTtBO

B cooTtBeTCTBUM C OnpefenieHnemM KavecTsa, NpuBEAEHHbIM B [0~
kymeHTe DGQ (Deutsche Gesellschaft flr Qualitdt — lepmaHckoro
06LLECTBO MO KA4eCTBY), HaLlel NONUTUKON SBNSIETCA obecneyeHme
KayecTBa 3a CYeT Bblbopa HaunyyLlX MaTepuanos, NCMoNb30Ba-
HUS1 NPOABUHYTLIX METOLOB NPOW3BOACTBA, CTPOroro HabnoneHns
3a NpoayKLUMe U HENPepPbIBHOrO 06yYeHWsi Hallero nepcoHana us-
rOTOBJIEHNIO KAYECTBEHHbIX U3LENNIA:

«KayecTBO — 3TO COCTOsIHME NPOAYKTA UMW YCNyrv, KOTOPOoe Aena-
€T ero COOTBETCTBYHIOLLIM CBOEMY Ha3HaYEHUIO 1 BbIMONHSAET CyLLe-
cTByloLWme TpeboBaHus», (DGQ 22, 1974).

Tak Kak Ka4ecTBO [OJIKHO ObITb 3a/I0XKEHO M3HAYANbHO N HE MOXKET
6bITb NPOBEPEHO B KOHEYHOM U3LENNKN, Mbl pa3paboTann CUCTEMY,
KOTOpas MOMOraeT UCKOYNTb HEraTVBHOE BIUSIHUE Ha HaLly Npo-
OyKUmio.

Hawa wuHTerpmpoBaHHas cuctema ynpasneHus (IMS), coctoswas
13 MEHEIKMEHTa KavyecTBa, MEHEM)KMEHTa OKpy>aloLLel cpenbl,
oxpaHbl TpyAa U TEXHUKN 6e30MacHOCTU, ONCLIBAET BCe AeNCTBUS,
npeanprHUMaemble B AaHHbIX 0651aCTsX, MOCTOSAHHO UAET B HOry C
TEXHONOMMAMUN Y TEXHUHECKMUN TPE6OBaHNAMN, KOTOPbIE UCMOSb-
3YIOTCS B HaCTOSLUMIA MOMEHT B HalUMX MPOU3BOACTBEHHbIX NPO-
Leccax, 1 SBNseTcs NPUMEPOM HaLlero NMoCTOSHHOMO CTPEMIIEHNS
K COBEPLLEHCTBOBaHNIO.

Mbl o6nagaem ceptudmkaumen no ctaHgapty DIN EN ISO 9001 ¢
1993 ropa u ISO/TS 16949 ¢ 2002 ropa.

e e e

OTKNOHeHne hopMbl OT
BEPXHEN W HKHEN NOSOBUH

CwmeLleHune

OTKNOoHeHue hopmbl

KaHaska

Vi<

JInHum noTtoka

Puc. 9.1 [egektbl oTveku n 06paboTku MOBEPXHOCTA

—Parker (LT
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9 Kputepum KavyecrtBa

9.2 Kputepum oueHKMN Ans YrJIOTHUTENbHbIX
Konewy,

Kputepnn ona oueHKn KayecTBa W3roTOBMAEHWUSI YMIIOTHUTENbHbIX
KoneL, Kpyrnoro ceveHns onpenenexbl B ctaHpgapte DIN ISO 3601-3
(cm. Tabnuuy 9.1). JonycTuMble Npenenbl nepedncnensl B Tabnumue
9.2 1 noppasnenstoTcs Ha YPoBHU «N», «S» 1 «CS»,

YpoBeHb «N»

MpepenbHble 3Ha4YeHUs Ans AOMyCTUMbIX OTKITOHEHWI MOBEPXHOCTY
YMNOTHUTENBHOMO KOJbLiA OTBEYAIOT BbICOKUM TpeGoBaHWSAM Ans
NMPOMBILLNIEHHOr0 NpuMeHeHns. OHN NPUMEHSIIOTCS Kak ans crtatu-
YeCKMX, TaK N OUHAMNYECKUX KOJeL, Kpyrnoro ceyeHns. Oonyctu-
Mble AeeKTbl He BNUSAOT Ha (PYHKUMOHNPOBAHUE YNIIOTHUTENbHbIX
koney,. MpoBepkn BCex YMNOTHUTENbHBIX KOMeL, Ha COOTBETCTBME
YPOBHIO «N>» ABMSAIOTCS CTaH4APTHON NPaKTMKON Hallel paboThbl.

YpoBeHb «S»

B cneunanbHbIX yCnoBUsX NPUMEHEHUs, HanpuMep B a3pOKOCMU-
YeCKOIN NMPOMBILLNEHHOCTY, YCTaHaBNMBAIOTCS Jaxke 6onee XecT-
Kne npegenbl Ans 4OnycTUMbIX pasmMepoB AedekToB. OTo TpebyeT
3Ha4MTENbHO GOSbLUMX YCUNWIA NPY N3rOTOBMIEHUN 1 MPOBEPKE Ka-
YecTBa, YTO BECOMO YBEIMYMBAET CTOMMOCTb 3TUX YNIOTHUTESb-
HbIX KOneL,.

LononHutensHoe TpeboBaHne ons o6ecnedeHns KavyecTsa YpoBHS
«S» OOMKHO yKasbiBaTbCA B 3aKa3e Ha MOKYMNKYy BMECTE C TUMOM
nprYMeHeHns/Ha3Ha4veHeM. Bee Halwm ctaHgapTHbIE YNNOTHUTENb-
Hble KOJbLia MPOXOASAT NPOBEPKY HAa COOTBETCTBUE YPOBHIO «N» (CM.
BbiLLE).

CouetaHne 3ayceHupbl,
CMeLLeHNs 1 To4eK BXoda

o>
2\
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Bbi6ownHbI Touyka Bxoga

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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YpoBeHb «CS»
YpoBeHb «CS» npenbaBnsieT caMmble BbICOKME TPeGoBaHNSA K Kade-  Lieccax MNpPOV3BOACTBA M KOHTpons kadectBa. COOTBETCTBEHHO,
CTBY MOBEPXHOCTU. DTOT YPOBEHb AO/KEH PE3EPBUPOBATLCA AN CTOMMOCTb YMIOTHUTENBHBIX Koew, YPOoBHS «CS» BbicOKasi.
0COGbIX KPUTUYHECKUX YCIIOBUI MPUMEHEHMS], TaK Kak 3TW OOMyCKu

Puc.
Ne

1)

OTKNIOHEHME

OTKSOHEHVE hopMbI

CwmelLLeHne (cosur)

OTKNOHEHVEe (hOPMbI BEPXHEN 1
HWKHei nonosuH CoyeTtaHue 3ay-
CEHL|bl, CMELLIEHS 1 TOYKM BXOAA

3ayceHel, (3agup)

Flash

Pacwwupenwne (BbicTyn)

Bblemka (BnaguHa)

CTtepToCTb (320Up) B 30HE
CHATUS 3ayCceHLIEB

JIHUKM CTbiKa NOTOKOB

To4yka Bxoga

Bb160VHbI (BbIEMKW)

MocTopoHHMEe MaTepuanbl He
Jornyckarotcs

MOTYT 6bITb LOCTUrHYTbI TONBKO MPY KpaiHe cneundudeckix npo-

OnpepeneHne

BepXHSIS U HYXKHSS MOSIOBWHBI YMIOTHUTENBHOMO KOJbLiA HE COBMELLIEHbI MPAaBUIIbHO W HEPOB-
Hble
CMelLeHe NoMoBYH YMNOTHUTENBHOIO Korblia 13-3a CABUMa OAHOI AeTany OTHOCUTENLHO ApYroi

Pa,qmyc nonepe4vyHoro ce4yeHnsa pasnm4yaeTcs y Ka)K,EI,OI7I 13 NOJSIOBUH YNIOTHUTENIbHOIo KosbLa, 4YTO
BbI3BaHO pa3HbIMU pasMepamM OByX NOMOBUH OT/INBKU

KOMOVHaLWK 3ayCeHNL, CMELLEHUS 1 TOYEK BXoaa
[neHoYHbIN MaTepuan BOKPYr pasgenvTesibHOM JIMHUN Ha BHYTPEHHEM 1 (M) Hapy>KHOM Auame-
Tpe (-ax), BbI3BaHHbIA pasfaenieHneM B OTIMBKE UM HELOCTATOYHOWM 3a4NCTKOMN

Hel'lpeprBHbII7I rpe6eHb mMartepuana Ha pas,qenMTeanon JINHWW, BbI3BaHHbIN N3HOCOM NINTbIX
CbﬂaHLl,eB NN N3NNWHNM 3aKpyrneHnem NNTbiX yrinos

Ycapka Ha pasgenMTenbHOM MHUK C LUMPOKUM NonepeyHbIM ceveHneM B hopme 6ykBbl «U» nimn «W»
MpunntocHyTasa 1 Yacto rpybas 3oHa BOOSIb BHYTPEHHENO U HAPY>KHOIO AnameTpa (-0B) YNaOTHU-
TENbHOMO KONbLia, BbI3BaHHAsH 3a4NCTKOW

Pe3b60BMAHbIN BbIPE3, YACTO U3OrHYThIN, HE OYEHb MYOOKMWIA 1 C 3aKPYrIeHHbIMU hiaHLamu,
BbI3BaHHbIN IMHAAMYW NOTOKA 3/1acToMepa B OTNNBKE

[MonbIi, nHOrAa TpPeyrofbHbIN BbIPE3 HA Pa3fenuTeIbHOM NHUW Ha BHYTPEHHEM Y (UN1) HAPY>KHOM
avnametpe (-ax), Bbl3BaHHbI fedopmaumen nuTbeBbiX hraHUeB Ha pa3aeMTeslbHON IMHN
[ehekTbl NOBEPXHOCTU, NMPENMYLLECTBEHHO HEPABHOMEPHO ()OPMbI, BbI3BAHHbIE YAANEHNEM BKNKOHEHMIA C NO-
BEPXHOCTU, Ce0B HEKAYECTBEHHOMN OTNMBKY, BO3AYLLUHbIX NMY3bIPEii UM He MOHOCTHLIO 3aMnoNHEHHOW OT/INBKM
Bce Bknto4eHMS NOCTOPOHHEro Marepmana Ha NOBEPXHOCTY YITIOTHUTENIbHOIO KOoJbLa, B TOM
yncne 3arpsasHeHre, BKIIOYEHUs U T. 4.

Ta6. 10.1 Tunbl n onucaHne AeeKTOB OTINBKU 1 06pPabOTKN MOBEPXHOCTY

OtknoHeHue "

W LN =
< o=

2 2 o oy o1

(2]

6

MoCTOPOHHVE MaTepuaribl He AOMYCKarTCs

Q < X o PaSMepZ)

c

+ s £ X < S

YpoBeHb N YpoBeHb S YpoBeHb CS

d2 B COOTBETCTBUM CO CTaHOAPTOM d2 B COOTBETCTBUM CO CTaHOAPTOM d2 B COOTBETCTBUM CO CTaHOAPTOM

DIN ISO 3601-3 DIN ISO 3601-3 DIN ISO 3601-3

>08 >225 >3,15 >4,50 > 6,30 >0,8 >2,25 >3,15 >4,50 >6,30 >0,8 >2,25 >3,15 >4,50 >6,30

=225 =3,15 =4,50 =6,30 =8,40 =2,25 =3,15 =4,50 6,30 =8,40 =225 =3,15 =4,50 6,30 =8,40

0,08 0,90 0,43 0,15 0,15 0,08 0,08 0,10 0,12 0,13 0,04 0,04 0,06 006 0,08

0,10 0,12 0,94 0,16 0,18 0,10 0,10 0,13 0,15 0,15 0,07 0,07 0,0 0,13 0,13

0,10 0,12 0,4 0,16 0,18 0,10 0,0 0,13 0,15 0,15 0,10 0,10 0,43 0,13 0,13

0,18 0,27 0,36 053 0,70 0,10 0,45 0,20 0,20 0,30 MoCTOPOHHWE MaTepuanbl He
[onycKaroTCcA

0,08 0,08 0,90 0,10 0,13 0,08 0,08 0,10 0,10 0,13 MoCTOpPOHHME MaTepuanbl He
[onyckKaroTcA

3) 3) 3

1,50° 1,50 6,50° 6,50 6,507 1,50% 1,50 1,00 5,00 5,00Y 1,50° 1,50 1,507 4,56° 4,56°

0,08 0,08 0,08 0,08 0,08 0,06 0,05 005 005 0,05 0,06 0,05 005 0,05 0,05

060 0,80 1,00 1,30 1,70 0,15 0,25 040 063 1,00 0,08 0,13 0,48 025 0,38

= = = = = = = = = = 0,13° 0,25° 0,387 0,51 0,76%

0,08 0,08 0,90 0,10 0,13 0,08 0,08 0,10 0,10 0,13 0,08 0,08 0,10 0,10 0,13

' CMm. Tabnuuy 9.1

2 Cm. puc. 9.1

3 OTKIIOHEHNS OT KPYIOro NOMepeYHoro CeHeHns AomyCTUMbI, ECNM MIOCKOe
CeYeHue MaBHoO NMPUMBIKAET K KPYITIoMy 1 COBMofaeTcst auameTp d,.

40,05 x d, wm 3Ha4eHVie v B 3aBMCMOCTW OT TOrO, YTO GObLLE.

90,08 x d, vnn 3Ha4eHre v B 3aBYCMMOCTM OT TOrO, YTO GOribLLE.

Tab. 10.2 [lpegensi Ans [OMyCTUMbIX EHEKTOB OT/IMBKU U OBEPXHOCTY

—Parker [T

nOCTopOHHI/Ie MaTtepuasnbl He OoMnyCKaloTCA nOCTODOHHI/Ie matepuanbl He [onycKatoTcA

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
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10.1 Tpe6oBaHUA K YNJIOTHUTENbHbIM KOJibLlaM
KPYrforo cevyeHusi

3ayacTylo CnoXHO onpegennTb, Kakas 13 NpuyrH Bbi3Bana BbIXOL,
M3 CTPOSi YMNOTHUTENBHOMO KOMbL@, — MPOEKTHblE MapamMeTpbl,
OLLNGKN NMpn COOPKE UM M3MEHEHMS YCNOBUIA aKcnnyaTauun. Bo
MHOMUX Cny4asix HENCMPaBHOCTU BbI3bIBAOTCA HECKONbKUMY pas-
NMYHBIMU haKTopamu, BAVSOLWMMY OGHOBPEMEHHO.

OnTUManbHbI CPOK CNYXXObl N HAREXXHOCTb MOTYT GbITb OCTUMHY-
Tbl TOMIbKO YMEHBbLUEHUEM BEPOATHOCTU BbiXOAa U3 CTPOS YMioT-
HEHUs' 32 CYET BLINMOMHEHUS HafneXxallero npPoeKTUPOBaHMs,
NpaBuibHOrO BbiGOpa KOMMAYHAOB, MPaKTUYECKUX MCMbITaHUiA 1
NMoAroToBIEHHOMO COOPOYHOro NepcoHana.

CnepytoLLe onvcaHns xapakTepuayoT Hambosee JYacTble TUMbl He-
MCMPaBHOCTEN YNNOTHUTENbHBIX KOJEL, U OMMUCLIBAIOT CNocobbl NX
yCTpaHeHus1.

B cBS3M € TeMm, Y4TO YMIIOTHEHNS UCMONb3YIOTCH B LUMPOKOM Anana-
30He NPUMEHeHUI, TPeBOBaHWSA TaKKe MOryT OTNINYaTHLCS.
Tunosble TpeboBaHNS BKIOYAtOT:

® CTOIKOCTb K cpefe,

® TemnepartypHyto CTONKOCTb,
® CTOWNKOCTb K AaBNEHNIO,

® abpasnBHYIO CTONKOCTb,

® KOMMNakKTHOCTb KOHCTPYKLWMK,
® BO3MOXXHOCTb 3aMeHbI.

B cBsA3n ¢ pasHoobpa3nem obnacTein NPUMEHEHU N TeM hakToMm,
YTO MCMNOSMb3YEeTCA OTHOCUTENbHO NPOCTas rEOMETPUSA, XUMUYECKNe
n n3nyeckme CBONCTBA SABAAIOTCA (DaAKTUYECKN KPUTUHECKMMU
hakTopamu. 34ecb BCTyNaeT B AENCTBNE KOHCYNbTALMOHHAs NOA-
nep>xka komnaHum Parker ons pasHbix 06n1acTein NnpuMeHeHns, Lenb
KOTOPOW — NOMOLLb B BbIGOpE Hanbornee noaxoasLuero oist Tpebo-
BaHWIN Nofb3oBaTens Mareprana U3 LUMPOKOro acCopTUMEHTa [0~
CTYMNHbIX CUHTETUYECKUX Kay4yKOBbIX KOMMNayHOOB Uin B Bbl60pe
YCTON4MBOro KOMMNPOMUMCCA AN Pa3nYHbIX TpeboBaHWiA.

O6bI4HO AedeKTbl ABHO BUIHbI HA YMNOTHATENIbHOM KOJbLe. 9TO No-
3BONISIET BHECTY KOPPEKTUPOBKU, HANpYMep 3aMEHUTb KOMMNayHA,.

10.2 BoigaBnmBaHue B 3a30p B pe3ysbraTe
OeucTBus faBlieHUs

YNnoTHUTENbHOE OeNCTBUE KOoMbLa KPYrfioro CeYeHnst [OCTUraeT-
cs 6narogaps ero ynpyroctu B CXXartom COCTOsiHUM 6e3 OaBneHust
Mexgy OBymsi 3oHamu ynnotHeHus (pyuc. 10.1). MNpu HapacTaHun
OaBneHust ynnoTHUTENbHbIE Konbla BegyT cebsi MopobHO HEeCXKu-
MaeMbIM XXUAKOCTAM U YBENMYMBAIOT CBOK KOHTaKTHYIO CUy AaB-
JIEHNs1 Ha YNNIOTHEHUS NponopumoHanbHo gasneHumio (puc. 10.2). C
pPOCTOM [aeneHust Bce 60MblUMii 06beM YNIOTHUTENBHOIO KOosbLa

3anpeccoBbLIBAETCA B 3a30P YIJIOTHEHUS!, CPe3aeTcs — «Cavpa-
eTcs» — WM nopeepraeTcs «06py6Ke» AbIXaHWeM MalluHbI (purc.
10.3).

10 AHanus noBpeXxaeHumn

OKa3blBaeT yrJ/IoOTHUTe/IbHoe ,qeﬁcrsme B CXKaTroM COCTOSsIHUM 6e3 AasneHus
Mexnay ABYyMs 30HaMu yriOTHEHNS.

HeCXnmaeMas XUOKOCTb, npunaras gasfeHne Ha kKaHaBKy rporiopynoHaibHO
AaBJIeHNo CUCTEMbI.

Puc. 10.3 [lpun 6onee BbicoOKOM gaBneHun Bce 60/bLUN OObEM YIIOTHU-
TE/IbHOroO KoJbLa BbITaskuBaeTcs B 3a30p. OrnopHoOe KonbLO rpeaoTepaLyaet
BbligaBvBaHne B 3a30p.

[asneHve
—_—

Puc. 10.4 AHTUIKCTPY3NOHHOE KOJIbLIO Ha CTOPOHE 6e3 aBeHus Mpe[o-
TBpaLyaeT BblaBMBaHNe B 3a30p.

«CoppaHHble» nnn «0bpyBrieHHbIE» MOBEPXHOCTN OTPaXKaloT Hau-
6onee pacnpocTpaHeHHbI AedeKT YNIOTHUTENBHOMO KosbLa Kpy-
rNoro ceyeHus. ATo ABNSETCSH NPUYMHOW TOrO, YTO BblLABMEHHbIN
06BbEM YMNOTHUTENBHOIO KOJbLa 3a)kaT B 3a30pe 1 6bln BbipBaH 13
Hero (puc. 10.5-10.7).

Puc. 10.5 BbigasneHHoe yrioTHUTE/IbHOE KOJIbLO

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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10 AHanu3s noBpeXxaeHumn

Puc. 10.6 BbigasrneHHoOe yrnnoTHUTE/IbHOE KOJbLO

Puc. 10.7 Pa3ogpaHHOe yrnoTHUTE/IbHOE KOJbLO

BblgaBnmBaHne MOXXeT BO3HUKATb B cnegyrownx ycnosusx:

® [MHaMNYECKOe YMNNOoTHEHNE,

® CTaTM4ecKoe YMnoTHEHUE C NyNbCUPYIOLLUM OABNEHNEM,
® CTaTM4ecKoe YMnoTHEHNE C BbICOKMM AaBfieHUEM,

e [bllialiye AeTany MallnHbl,

® C/IMLLKOM LLUMPOKKE 3a30pbl,

OCHOBHbIE NPUYKHbI N3BECTHbI. HE06X0ANMOCTb B 3KOHOMHOI 06-
paboTKe 3a4acTyto BEOET K CMMLIKOM 60bLUMM AOMNyCcKaMm U, cne-
[oBaTenbHO, CAMWKOM 6onblinM  3a3opam. [pyron npuymnHON,
KOTOpasi 4acTo OCTaeTCs He3aMe4eHHOWN, SBMSETCS CKIIOHHOCTb
Kpbiwek, hnaHues WM UWAMHGBPOB K M3rnbéaHuio 1, BCNEACcTBue
3TOro, pacTArvBaHUo 60NTOB MNOA, Harpy3KOoM.

B 3TUX cnyyasix BHyTPEHHErO COMPOTUBNEHUS 3/1TaCTOMEPHOIN CMe-
CW CTaHOBUTCA HeJOCTaTo4HO AN 6onee GbICTPOro CTArUBaHus,
YyeM y oeTany MalluHbl, KOTopasi OTKpbIBaeT 3a30p. Mnm xe npeBbl-
LLIAETCA CTOMKOCTb anacToMepa W 4acTu YOTHUTENIbHOMO KosbLia
CpesatoTcs 1 BbITaIKMBaKOTCS B 3a30p.

CTOIKOCTb K BblOaBnvBaHio MOXET ObITb OLEHEHa MpyY NoMoLLY
3HadeHun mogyns ynpyroct npu 100 %-HOM ygnnHeHUn (M3me-
peHHoM B H/MM?). Ecnmn 3Ha4eHns Mogynst ynpyrocT HeQOCTYIHbI,
MOXXHO MCMOSb30BaTb TBEPAOCTb B KA4YECTBE KPUTEPUS AJ1S1 CTOW-
KOCTW K BblOaBN1BaHumio.

dnsnyeckne CBONCTBA (3HAYEHNS HAMPSDKEHWA) MOTYT yXyALlaTb-
Cs1 B pesyrnbTaTe BO3[ENCTBUS BbICOKUX TemMnepaTtyp 1 pasdyxaHust.

MoBpexaeHe B pesynbTate BblOaBNMBaHWS TakKXe MOXET GbiTb

BbI3BaHO ClefyoLLMMI SBNEHNSIMU:

® C/IMLLKOM MSIFKUI Matepuan ynioTHUTENbHOMO KOJbLA;

* hnsmyeckme 1 (Mm) XMMU4eCcKne Bo3nencTams (pasdyxaHue,
N3MeHEeHUe TBEPOOCTU U T. .);

® HEPaBHOMEPHOCTb 3a30P0B, BbI3BaHHAs HECOOCHOCTbLIO;

® OCTpble YIbl MOCaA0YHOW KaHaBKM YMNIOTHUTENBHOMO KOSbLA;

® nepenosiHeHNe KaHaBKY;

® MaTepuvan yrniaoTHUTENBHOMO KosbLa, KOTOPbIA pasMsiryaeTcs
npu 6onee BbICOKMX TEMMNepaTypax.

—Parker [T
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Ecnu BbigaBnMBaHne BO3HUKAET 13-3a (PaKTOPOB, NePednCIIEHHbIX
BbILLUE, BbIXOL U3 CTPOSi MOXXHO MPefoTBpaTuTb, NPearnpuHsB cre-
JytoLuve Mepbl:

® yMeHbLUEHVE [OMYCKOB AJ1S YMEHbLLEHUSI pa3mepa 3a30pa;

® yCTaHOBKa OMOPHOrO aHTU3KCTPY3MOHHOIO KOonbLia;

® yBeNMYEeHNe TBEPOOCTN KOMMNayHaa ynioTHUTENbHOMO KOJbLA;

® NpoBepKa COBMECTUMOCTMN Cpefbl;

® OrpaHv4eHne NpUMeHeHUst JONyCcKoB, KOTOpble BeAyT K HECOOC-
HOCTU NN 3aMeHa AeTanei MallviHbl, BbI3bIBAOLLNX AbIXaHWE;

® /3MEHEHVE paguyca KaHaBkW (MUHMMYM Ha BenuynHy ot 0,1 Mm
0o 0,4 mwm).

Ha puc. 10.5 n 10.6 ykasaHbl guanasoHbl, NP KOTOPbIX AOMKHbI
NCMONb30BaTbCS OMOPHbIE KOMblLid BCNEACTBMNE BbICOKOrO AaBre-
HUS 1 (Mnn) 6oNbLIOro anameTpanbHoro 3asopa. Mpy npuMmeHeHnn
YNNOTHEHNA BO3BPATHO-MOCTYNAaTENIbHOIO TNa AO/MKHbI NCNOJIb30-
BaTbCs iBa OMOPHbIX KOMbLA.

10.3 Bbixoa N3 cTposi U3-3a OCTaTOYHOM
aecopmaumm npu cxaTum

OcTatoyHast fpechopmaums Npy cXXaTuy, YacTuyHas UK nosHas no-
Teps ynpyroii namsTyi anactTomepa, ABASETCs ApyruM o6LLyM Hego-
cTaTkoM. Korga ynnoTHUTENbHOe KoMbLo Gonee He MOXET Yrnpyro
KOHTaKTUPOBaTb C 30HOM YNNOTHEHNS, €0 YNIOTHUTENbHOE AENCT-
BUWE 1CYEe3aeT.

MmaBHas npuynHa 3aToro MoOXeT 6bITb CBsi3aHa C KoMnayHAoOM ”
ycnosusaMn akcnnyatauun.

YnpyrocTb Matepuana 3aB/UCUT OT COCTaBa Kay4yka 1 paboyen Tem-
neparypbl, a TakKxxe OT Tuna u AnUTenbHOCTN gedopmMaumm, CBOCTB
CTapeHusi KOMnayHaa u XMMUYECKOWN CTOMKOCTUW. YMNOTHUTENbHOE
OeNCcTBMe YNNOTHUTENbHOIO KOJbLid HECOMHEHHO 3aBNCUT OT HU3-
KOl ocTaTouHol gedopmaum npu cxatum. OctatoyHas gecdopma-
LSt ONMCbIBAET YNpYyroe noBefeHne B YCNOBUSAX 3KCMyaTauum n B
TeYeHne cpoka cny>x6bl ynnoTHeHns (pasgen 8.6).

YxypLueHve ynpyrnx CBOMCTB B OOLLEM CllyHae MOXXET OObACHATLCS
noTepeli y3noB NnonepeyHbIX CBA3EN MeXAy LensMyu MONeKynbl Unv
06pa30BaHEM HOBbIX Y3/10B (CO34aBaeMblX MOCTYMIEHNEM SHep-
rmm — 3arteeppeBaHmem). OctaToyHas gedopmauusi npu cxaTum
06bl4HO obpaTtnma. [pu 6onee BbICOKMX Temnepatypax ynpyrocTb
BO3BpALLAETCA M YNNOTHAOLWAS cuna AeicTBYeT cHoBa. OTO AaeT
TOYKY OTCHETa AJ1 HU3KOTEMMNepaTypHO rMOKOCTY anactomepa.

Bbicokaa octaToyHas aecopmaumst Npu cxatum 1 nocnegyrowas
noTepst yNnnoTHUTENBHOTO AECTBUA MOTYT 6biThb BbI3BaHbI Cnegyto-
LMK NPUHUHAMN:

® HU3KOE Ka4yecTBO KOMMayHAa;

® HemnpaBwbHas KOHCTPYKLMS NocafoYHol KaHaBKK (HepocTa-
ToYHas UK U3GkbIToYHaa fedopmMauys yBenmunBaeT NpoLeHT-
HOE COOTHOLLEHWE OCTaTo4HON AechopMaLy NpK CxXaTuu, CM.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



paspen 8.6);

® npeBbilLeHre paboyeli TEMNepaTypon OXXMAAEMOrO 3HaYEHUS
(kayyyk 3aTBEeppeBaeT);

® KOHTaKT C HECOBMECTVMOW CPeon.

MosiBNeHNs HeMCNpPaBHOCTEN JAaHHOMO TUMa MOXXHO U36exXaTb BHe-

CeHVEM CnefyoLmX N3MEHEHNIA:

BbIGOP anacTomepa, NoaxoasLLero oNis YCNoBuiA aKcnyartauum;

® 1ICMONb30BaHNE CMECK KOMMayHa BbICOKOMO KayecTsa C HU3KOM
OCTaTO4HON Aedhopmaumen Npu cxaTuy;

® yMeHbLUEHWE BO3LENCTBUSI TEMMNEPATYPbl CUCTEMbI HA YMIOTHEHNE;

® yMeHbLLEHVE Harpesa OT TPEHUs;

* MpoBepka MaTepuana ynaoTHUTENbHOro KonbLa;

® /ICMonb30BaHNe NOCafo4YHON KaHaBKM NPaBuibHON KOHCTPYKLIM
rnocago4HoON KaHaBKW.

Puc. 10.8 lNpumep noBpexxpeHs, BbI3BaHHOIO BbICOKOM OCTaTO4YHOM fegop-
maumest npu cxatmm

10.4 Nepekpy4eHHble YNIOTHUTESIbHbIE
KOsnbLa, cnuparsnbHble aedeKTbl

BT NOBPEXAEHNS SBNSIOTCS TUMUYHBLIMUW. BHeLLHe OHW XxapakTepu-
3YI0TCSl OTMETKaM1 CnpanbHON hopMbl UM Mope3amMu Ha NoBEpPX-
HOCTM YMNJIOTHUTENBHOMO KOJbLia, KOTopble 00bIMHO BeAyT K paspy-
weHuto (puc. 10.9 n 10.10).

MoBpexxaeHne 06bl4HO BO3HNKAET CeayoLwmMm o6pasom:
B pguHammnyecknx ynnoTHeHWsIX STOT AedeKT MOXET BO3HUKHYTb
13-3a N3MEHEHNS CXKaTusi MornepeyHoro CeYeHns ynaoTHUTENbHO-
ro KosnbLa BCNeACTBME NOTEPU KPYIMOCTA UM HECOOCHOCTM YNJIoT-
HAEeMbIX KOMMOHeHTOB. CnepoBaTtenbHO, 4acTu YrIOTHUTENTIbHOro
KonbLa 6yayT CKONb3nTb, B TO BPEMSs Kak Apyrue 6yayT BpalaTbCs.
OT0 BefeT K 06pa3oBaHuNio CnMpasbHbIX OTMETOK UM Nope3am 13-
3a NepeKpy4nBaHUS yNnoTHUTENbLHOrO Konbla. O6bIMHO OHY UMEIOT
yron meHblLue 45°.
® B cTatnyeckmnx ynnoTHEHUsIX YMIOTHATENbHOE KOMbLIO 06bI4HO
3aKpy4MBaEeTCsa BO BPEMS €ro YCTAHOBKM B KaHaBKy. /13-3a
He61aronpuUATHOrO OTHOLLUEHNS MeXAYy MOonepeYHbIM CeHeHNEM U
BHYTPEHHUM anamMeTpom (6onbLUIOW AnaMeTp U Manoe nonepey-
HOe ceYeHune) yNIoTHUTENbHOE KOMbLo BpaLlaeTcs B o6nactu
COOPKUN BHYTPU KaHaBKW.

Puc. 10.9 lNepekpyyeHHoe yrnaoTHUTENbHOE KOJbLO CO CrvpasbHbIM/ OTMETKaMu

m Pratlifa 123
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Puc. 10.10 [Nepekpy4eHHOe yrnnoTHUTEIbHOE KOJIbLO C Tope3amu Ha MoBEPXHOCTYN

I'Iospem,u,eHme MOXXET ObITb BbI3BAHO cnegyrownMmmn npnvynHamn:

® HEKpYrJible KOMMNOHEHTbI COOPKU;

HECOOCHbIE KOMMOHEHTLI C6OPKM; O4eHb rpyGble MOBEPXHOCTH;

® OTCYTCTBME CMa3Ky UK nyoxasi CMa3ka;

® CIIMLLKOM MSIFKVIA MaTepuran yrnioTHUTENBHOMO KosbLa (0TcyTCT-
B/E Pa3MepPHO CTabUIIbHOCTW);

® He[oCTaTO4Has CKOPOCTb XOAA MOPLLHS (CMa30o4Hasi mneHka

MOXXET ObITb BblABNEHA);

olwmbka npu cbéopke (YnnoTHUTENbHOE KOJbLIO YCTaHOBMNEHO B

nepeBepPHYTOM COCTOSIHIN);

He6naronpusiTHOE COOTHOLLEHWE NOMEPEYHOIO CEYEHUST K BHY-

TPEHHeMY AnameTpy.

MosiBNeHNa HencnpaBHOCTEW AAHHOMO TUMa MOXHO U36eXaTb BHe-
CeHVeM cnepyoLmx U3MeHEHNIA:

® YMeHbLUEHNE OTKINOHEHNSA OT KPYIrNOCTU UM HECOOCHOCTY feTa-
nen MalluHbI;

® yMeHbLUeHVEe aedopmanmmn guameTpa nonepe“Horo ceveHms

YMIIOTHUTENBHOMO KOJbLA;

ob6ecrneyeHre HanM4nsi CMasku;

e yny4uleHne 06paboTKN NOBEPXHOCTW;

1cronb30BaHne 6onee TBEPAOro YNNOTHATENBHOrO KonbLa;

Bbl6OP 60bLIErO0 COOTHOLLEHNS NMOMEPEYHOIO CEYEHUST K BHY-

TPEHHeMY OnameTpy;

® akKypaTHas c60pkKa C UCMosb30BaHMeM CMa3o4HOro maTepuana
(Hanpumep, Parker O-Lube nnu Super-O-Lube).

10.5 B3pbiBHasa gekomMmnpeccus

Tak kak BCce anacToMepbl NPOHULAEMbI, Fa3bl Nog AasrneHnem 6y-
QYT NPOHMKATb B YMIOTHUTENBHBIV MaTepuan. Yem Bbille gaBneHve,
Tem 6onblLUe rasa 3anpeccoBblBaeTcs B yrnnoTHeHne. Ecnu gaene-
HVEe OKpY>KaloLLero NpoCTpaHCTBa BOKPYr YNIOTHEHNS 6bICTPO na-
[OaeT, ra3 BHYTPY YMIIOTHEHNS PacLUMPUTCS W BbIMAET HAPYXXy Wn
nponsongeTr opmMnpoBaHue B3QYTUIA HA MOBEPXHOCTU YMIOTHE-
HMS. HekoTopble 13 3T1X B3QyTWI MOTYT pa3opBaTbCs Y NOBPEANTb
NMOBEPXHOCTb. JTOT MPOLIECC Ha3blBAETCS B3PbIBHOW OEKOMMPEC-
cuein. NogBep>XeHHOCTb YNIOTHEHNS MOBPEXAEHUIO 3aBUCKUT, Ha-
npvmMep, OT OaBneHusi, BpEMEHW AeKomrpeccun, Tuna rasa, Tuna
KOMMNayHAa 1 NonepeyHoro ce4eHns ynaoTHUTENbLHOro KonbLa. Mo-
BpEeXAEHNE PenKO BO3HMKAET Npun gasneHnm Hmke 30 6ap. O6bi4HO
Hanmyne rasa CO, 6oree BEPOSTHO MPUBOAMUT K B3AyTUIO 1 pas-
PYLLEHMIO MOBEPXHOCTM, YEM B Clly4ae C a30TOM; BNpoyeM, nobom
CXKaTblil ra3 MOXXET BbI3BaTb AAHHbIN TUM Pa3pyLUEHUS NMOBEPXHO-
CTV nocne BHe3anHom gekomnpeccun (puc. 10.11).

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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10 AHanu3s noBpeXxaeHumn

Puc. 10.11 YnnoTHuTensHoe KosbLO, MoBPeX[eHHOe B3PbIBHON AeKoMpeccuei

Mpy BO3HUKHOBEHWN NOGLIX MPU3HAKOB TaKUX MOBPEXAEHWA pe-
LUEHNEM MOXET MOCNY)XUTb UCMOSIb30BaHNE YMNIOTHUTENBHBIX KO-
Jlel, C MeHblUMM MOMNepeyHbIM CEeYEHWEM, KOTOpOE MpPUBERET K
YMEHbLUEHUIO CBOGOAHON MNOBEpPXHOCTU. OObIMHO TEHOAEHUMS K
B3OYTUIO YMEHbLUAETCA NP YBEIMHEHUN TBEPAOCTU.

KomnayHbl C 04eHb BbICOKOI CTEMEHbIO NMPOHMLIAEMOCTH, Hanpu-
Mep CWMKOHOBbIE KOMMayHAbl, B Cly4Yae CTPEMUTENbHON LEKOM-
NPeccuu BbINyCTAT ra3 U3HYTPU GbiCTpee, 4eM KOMMayHAbl C O4YeHb
HW3KOI CTENEHbIO ra30BOI MPOHULLAEMOCTU, Takne Kak 6yTUnoBble
KoMnayHgpbl.

CnepytoLme KoMnayHabl MPOSIBASIOT XOPOLLYH CTONKOCTb K B3pPbIB-
Hol pekomnpeccun: N0552-90 (NBR), KB163-90 (HNBR), V1238-95
(FKM) ¢ NORSOK M-710 1 cooTBeTCTBYtOLLEN cepTudmkaumen no
ctaHgapty ISO 23936-2.

Mepbl No NpenoTBpPaLLEHNIO Pa3PYLLEHUS YNIOTHUTENBHOMO KonbLa
B3PbIBHOW AEKOMMpPECCHEN:

® yBeNM4YEeHUE BPEMEHUN fieKOMMpeccun ans 6osee MeaneHHoro
BbIX0Ofa rasa, NPOHWKLLErO B YMNJIOTHEHNE;

® yYMeHbLLEHWE NONePeYHOro Ce4eHUs;

® BbI6GOP KOMMayHAa YNOTHUTENBHOIO KOMbLia C XOPOLLEA CTON-
KOCTbIO K B3PbIBHOWN IEKOMMNPECCUN.

10.6 UcTnpaHue

YnnoTHUTeNbHbIE KONbLA, ncnonb3dyemMble B gUHAMUYECKUX YynnoT-
HEeHNAX, noaBep>KeHbl TPEeHUo W1, cnepoBaTesibHO, UCTUPAaHUIO. B
KOHTEKCTe 3TOro AosmkHa 6biTb NpuHATa BO BHMMaHue cnenyroilas
B3anMOCBA3b:

® TpeHMe NPOMOPLMOHABHO CXXaTWo NMOBEPXHOCTY;
® VCTVpPaHMe NPONOPLMOHATIBHO TPEHMIO;
® pPOCT TemMnepaTypbl YMAOTHEHUS MPONOPLMOHANEH TPEHIO.

BmecTe co cpepoil OOMKHbI paccMaTpuBaTbCs MHAVBUAYaNbHbIE
napameTpbl Ans AOCTUKEHNS ONTUMalIbHOro KOMMpoMumcca.

B cTatnyecknx ynnoTHEHUsX MOBPEXAEHNE OT NCTUPAHUS MOXET
BO3HUKHYTb B COYETaHNM C OYeHb GONbLUMM MyNbCUPYIOLLMM AaB-
nerHvem. [llynbcupyiollee AaeneHve 3acTaBnseT YnIoTHUTENbHOe
KOMbLIO MepemMeLLaTbCcs BHYTPU KaHaBKW, YTO, B CIy4ae Nnioxoro Ka-
YecTBa MOBEPXHOCTU, BeOeT K 6onbluemMy nctupanuo. Npobnema
MOXET ObITb PeLLeHa YMEHbLLEHNEM LLEPOXOBATOCTN MOBEPXHOCTMU.
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Puc. 10.12 U3HOC nposiBnseTcs Kak pacriolyBaHne yrnaoTHUTEIbHOMO KOJb-
La C O[HOV CTOPOHbI

10.7 OWwmn6KM Npu yCTaHOBKE

[na o6ecneyveHns NpaBunbHOMO (MYHKLUNOHNPOBAHNS YMNOTHATENb-
HbIX KOJieL, B TeYEHNe JONroro BpeMeHn Bo BpeMsi COOpPKM cnepy-
eT cobntogatb crnegyoLme NHCTPYKUMW C LeNbio NpefoTBpaLleHunst
NoBpeXXAeHNS YNIOTHEHWN. OWNGKN NPy YyCTAHOBKE MOIYT BO3HMK-
HYTb B CNEQYIOLLMX CUTYaLUSX:

® MpOTArMBaHUe YrIOTHUTENbHbIX KOMEL, Haf OCTPbIMU Kpasimn 1
pesbbamu;

® MpoknagbiBaHve Kamep 1 OTBEPCTUI Yepes KianaHHble 6510Ku;

® 1CMONb30BaHNe yNIOTHUTENbHbIX KOMeL, C 3aBbILUEHHbIMY pas-
Mepamu B MOPLUHAX/LMNMHAPaXx;

® 1CMONb30BaHme yNaoTHUTENbHbIX KOMeL, C YMEeHbLUEHHbIMU pas-
Mepamu B yNNOTHEHUSX LUTOKA (YCTaHOBKA PacTAHYTbIX YrnioT-
HUTENbHBIX KoneL, «9ddekT [hxoyns»);

® nepekpy4mBaHve, cpesaHve nnm obpeska ynnoTHUTENLHOro
KonbLa BO BpeMsi COOPKM;

e cO60pkM 6e3 CMa3Ku;

® 3arpsA3HEeHus.

CnepytoLime Mepbl NOMOryT n3bexxartb OLWNGOK Npu yCTaHOBKE:

® CTayMBaHue BCEX OCTPbIX YINOB, UCMOMb30BaHNE YCTaHOBOYHbIX
MyhT Unn 3aknenBaHne NEHTON Pe3bobl;

® BbINOSIHEHNEM BXOAHOM hacku ¢ yrnom ot 15° go 20°%;

* nogfepaHue YACTOTbl BO BpeEMS COOPKU;

® 1ICMNONb30BaHNe COOPOYHON CMa3KK;

® MpoBepKa pasmMmepa ynioTHUTENBbHOrO Kosbla neper c60pKon;

® akKypaTtHasa cbopka.

CnepyinTe Takxe yKasaHusim no cbopke B pasgene 2.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



11.1 Ctanpaptbl

11.1.1 CtaHgapTbl YNJIOTHUTENbHbIX KOJIEL, KPYriioro
ceyeHus

MpowmbiwneHHble cTaHgapTbl lepmanun

DIN ISO 3601-1: luppaBnuyeckne cuUCTEMbl. YNNOTHUTENbHbIE
KofibLia Kpyrioro ceveHns. HYactob 1. BHyTpeHHWe gnameTpebl, none-
pPeYHble CeYeHus], Jonyckn n Koabl 0603HadveHnn (ISO 3601-1:2012
+ Kopp. 1:2012).

DIN 3771-1: TugpaBnuyeckune cuctembl. YNnOTHUTENbHbIE KOnbLa
KPYr/1I0ro CeYeHmst.

[aHHbIN cTaHOapT COQEPXXUT pasMepbl 1 AOMYCTUMbIE OTKJIOHEHNS
YANOTHUTENBHBLIX KOMEL, KPYrNoro CeYeHust ¢ 0COBO0N TOYHOCTLIO
Onst 06LLMX YCOBUIA NPUMEHEHNS B F’MOPaBANYECKNX cucTemax (3a-
MeHeHo ctaHgaptom DIN ISO 3601-1).

DIN ISO 3601-2: [uppaBnuyeckne CUCTEMbl. YMNOTHUTENbHbIE
KofibLia Kpyrnoro ceyeHns. Yactb 2. Pa3amepbl nocagoyHbiX MecT
nop ynioTHeHus ans obwmx npumeHeHunin (1ISO 3601-2:2008).

DIN 3771-2: [ugpasnnyeckune cuctemMbl. YNIOTHUTENbHbIE KONbLa
KPYINoro ceyeHust.

McnblTaHne, MapKnpoBska.

OTOT CTaHAapT NPUMEHSETCH K YNIOTHUTENbHbIM KOMbLAaM KPYriio-
ro ceyeHms cornacHo DIN 3771, yactb 1 «/cnbiTaHne n MapKknpos-
Ka» (3ameHeHo ctaHgaptom DIN ISO 3601-2)

DIN ISO 3601-3: [ugpaBnuM4eckne CUCTEMbI. YMNOTHUTENbHbIE
KonbLa Kpyrnoro ceveHus. Yactb 3. Kputepun kavecTsa npu npu-
emke (ISO 3601-3:2005).

DIN 3771-3: [MgpaBnu4eckne cuctembl. YNNOTHUTENbHbIE KOMbLa
KPYr/ioro ceyveHust.

O6nacTb NpUMeHeHus, matepuansl. JaHHbIi CTaHOAPT OXBaTbIBa-
eT maTepvanbl, X AuanasoH TBEPAOCTU M 06nacTu NpUMEHEHNs
YNNOTHUTENBHBIX KOMew, Kpyrnoro cedeHusa cornacHo DIN 3771 -1
(3ameHeHo ctaHgaptom DIN ISO 3601-3)

DIN ISO 3601-4: [gpaBnuyeckne CUCTEMbl. YMNOTHUTENbHbIE
KonbL@a Kpyrnoro cedveHus. Yactb 4. Konbua ans 3awmtbl ynnoT-
HUTENIbHOMO 3NeMeHTa OT BblAaBnmBaHuA (OnopHble kosnbua) (ISO
3601-4:2008).

DIN 3771-4: TvgpaBnu4eckne cuctembl. YNnoTHUTENbHbIE KOMbLa
Kpyrnoro ceyeHus. Kputepumn kadectsa npu npuemke. O6paboTka
1 popma noBepxHocTen. [laHHbIN CcTaHO4apT OXBaTbiBAET NPMEMOY-
Hble KpuTepun Ans GopmMbl 1 06pPaboTKN NOBEPXHOCTMN (3aMEHEHO
ctangaptom DIN ISO 3601-4)
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CTaH,qaprl aBUaLUOHHOMN MPOMbILWTIEHHOCTU Fepmaval

DIN 65202: V3genns ons aspokoCMUYECKON oTpacnn. Dnactomep-
Hble YNJIOTHUTESbHbIE KOSbLa KpYroro ceveHns. Pasmepsl. B aaH-
HOM CTaHZapTe ykasaHbl pasMepsbl Y NpefenbHble OTKNOHEHMS s
YNAOTHUTENbHBIX KOMEL, KPYrnoro cevdeHns (ToponganbHbIX YnaoT-
HUTESNbHbIX KOJeL) cneumanbHOM pa3mMepHO TOYHOCTU, NpenMyLLe-
CTBEHHO Ans NCMNOMIb30BaHNS B a3POKOCMUYECKON OTpacu.

DIN 65203: Vsgenns ons aspokoCMU4ECKO oTpacnn. dnactomep-
Hble YNNOTHUTENbHbIE KOMbLa KPYIrNoro ceveHus. TexHnyeckme xa-
PaKTEPUCTUKM.

MeXxayHapogHble cTaHAapTbl

ISO 3601-1: lMgpasnuyeckne cuctembl. YNNOTHUTENbHbIE KOMbLa
Kpyrnoro ceveHus. Yactb 1. BHyTpeHHue guameTpsbl, nonepe4Hble
CceYeHus, AoMyCKM U Kogbl 0603HaYeHNI.

ISO 3601-3: MnopaBnnyeckne cuctembl. YNnoTHUTENbHbIE KONbLa
Kpyrnoro ceveHusi. YacTb 3. Kputepumn KavecTsa npu npuemMke.

ISO 3601-5: MnopaBnnyeckne cuctembl. YNnoTHUTENbHbIE KOMbLa
Kpyrnoro cedeHusi. YacTb 5. MpurogHoCTb 3n1acTOMepHbIX MaTepu-
anoB 4Ns MPOMbILLNEHHbIX MPUMEHEHNIA.

CoepuHeHHoe KoponeBcTBO

BS 1806: YkasbiBaeT pa3mepsbl (B AloMax) 4fisi BHyTPEHHUX Aname-
TPOB 1 NOMNEPEYHbIX CEYEHNI, [OMYCTUMbIE OTKIIOHEHNS U 3a30pbl.
Pasmepb! ynnoTHUTENBHOMO KOMblLa KPYrIoro Ce4eHUst NAEHTUYHBbI
cepun Parker 2-xxx. B Ttabnuue 11.1 nprBedeHbl nepekpecTHble
CCbINKN MEXAY PasnnyHbIMMU TEXHUHECKUMI XapaKTePUCTUKaMM B-
POMNENCKNX CTaHAAPTOB YNIOTHUTENbHBIX KOMEL, KPYrIOro Ce4eHUsI.

BS 4518: Yka3sbiBaeT pasmMepbl, OTKIOHEHMS 1 3a30pbl, Af1s1 KOTO-
pbIX AMaMETPbI MOMEPEYHOro CeYeHUs NMEIOT CeayoLLyI0 COpPTH-
posky: 1,6, 2,4, 3,0, 5,7 n 8,4 mm.

®paHuus

®paHuy3ckne cTaHgapTbl OCHOBBLIBAIOTCS Ha MPEnJIOKEHUsX OJist
ISO 3601, yactn 1-3.

NF-T-47-501 sBnsetcsa aHanorom ISO 3601, yacTb 1.
NF-T-47-502 siBnsietcsa aHanorom ISO 3601, yacTb 2.
NF-T-47-503 siBnsietcsa aHanorom ISO 3601, yacTb 3.

®paHuy3ckue kogbl ons 3akasa R1-R27 ngeHTnyHbl pa3mepam Parker
ot 5-578 po 5-606. Kogbl ot R 28 Bnnotb o R 88 ngeHTnyHbI pasme-
pam Parker ot 2-325 po 2-349 n o1 2-425 no 2-460. bonee nogpo6bHas
nHopMaLIMS COQEPXMTCA B MEPEKPECTHBIX CCbINIKaxX €BPOMEncKUX
KOL0B YNNIOTHUTENBHbIX KOJIeL, Kpyrnoro ceveHmns, tabnuua 11.1.

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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Utannsa

B UNI cywectByeT KOMUTET YyNAOTHEHUI 1 CTaH4APTMU3aLMUN LUNaH-
roB, KOTOPbIA 3aHMMAETCS UTANbSHCKOW CTaHgapTu3auuen ynnot-
HUTENbHbIX Konew, Kpyrnoro ceyveHusi. [poMbILneHHOCTbL Npopon-
>KaeT MCMosb30BaTb aMEePNKaHCKY CTaHOapTHYLO cneuudunkaumo
AS 568 B. B HekoTopbix 061acTsax MCNONb3ytoTCcsa (paHLy3CcKmne
kogp!l oT R1 go R88.

LLBeuunsa

YNnoTHNUTENbHbIE KOJbLia KPYINoro CeYeHusi cTaHdapTUsMpyoTcst
Hopmamn SMS 1586, BoeHHbIMK cTaHgapTamn LLiseuyn. PekomeH-
LYEeTCs UCMOoSIb30BaTb MOMnepeyHble ceveHnst pasmepom 1,6 / 2,4 /
3,0/5,7n 8,4 mm.

CLUA

AS 568 B: AspokocMmuydeckuii ctaHgapT, onybamkoBaHHbIi SAE (Ac-
coumaums IHXXeHEPOB aBTOMOBUNECTPOEHNS), B KOTOPOM yKa3sblBa-
toTCS pasMepbl U AOMNYCKU.

OunameTpbl nonepe4vHoro ceveHns cooTBeTcTByoT ISO 3601-1 n
DIN 3771, yactb 1 (B npefnenax HECKONbKUX COTbIX MUINMETPA).
CranpapT AS 568 B cBsizaH ¢ KOgOM pasmepa, KOTOpbIli COOTBET-
CTBYET CTaHAapTHbIM pasMepam YMNIOTHUTENbHbIX KOSMEL, KpYyrno-
ro ceyveHus Parker cepum 2-xxx n 3-xxx. B Tabnuue 11.1 npneene-
Hbl NEePEKPECTHbIE CCbIIKN MeXAy 0603HaYEHNAMU U pasmMepamMm
YMAOTHUTENBHBIX KOJeL, ncnonb3yembiMu B EBpone.

11.1.2 [ipyrve ctaspapThbl

DIN 7716: Napenua n3 Kaydyka un pe3uHbl. TpeboBaHus K XpaHe-
HUIO, OYUCTKE 1 yxogdy.

DIN 9088: Vzpenns gnsa aspokocmMu4eckoin otpacnm. Cpok xpaHe-
HUS1 Kay4yKOBOW NPOLOYKLMN.

DIN 24320: >)XngkocTtu TpyaHosocnnameHsiemble. Ipynnel HFAE n
HFAS pns rugpaBnu4ecknx yctaHoBok. CBOMCTBA N TEXHUYECKME
TpeboBaHus.

DIN 51524-1: Pa6ouue xugkoctn. Macna rugpasnuyeckme. Hactb
1. lmgpasnuyeckne macna Tuna HL. MuHumaneHble TpeboBaHus.

DIN 51524-2: Pa6o4uue >xugkoctn. Macna rugpasnuyeckme. Hactb
2. npgpasnnyeckne macna tuna HLP. MnHumanbHble TpeboBaHus.

DIN 51525: lngpaBsnudeckne xungkocTtu. [mgpasnuyeckne macna
Tna HLP. MuHumaneHble TpeboBaHus (3ameHeHo cTaHgapTtom DIN
51524-2).

DIN EN 590: AstomobunbHoe TOMMMBO. [M3enbHoe TOMIu-
BO. TpeboBaHus n meTogbl ucnbitaHui. Bepcusi Tepmanum EN
590:2009+A1:2010.

—Parker [T
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DIN 51601: XKugkoe Tonnuso. [usensHoe Tonnmeo. MuHumMmanbHble
TpeboBaHus (3ameHeHo cTtaHgapTom DIN EN 590).

DIN 51603-1: >Kugkoe Tonnunso. Tono4Hbln MmaadyT. HacTb 1. Tonoy-
HbIn MadyT Trna EL. TexHn4yeckue xapakTepucTuku.

DIN 51603-3: >Kugkoe Tonnunso. Tono4Hbln MmaadyT. HacTb 3. Tonoy-
HbIn Ma3yT Tuna S. MHUManbHble TPeboBaHUS.

DIN 51603-4: >Kugkoe Tonnunso. Tono4Hbln MmaadyT. HacTb 4. Tonoy-
HbIn MasyT Trna R. MnHuMarnbeHble TpeboBaHuS.

DIN 53603-5: >Kugkoe Tonnunso. Tono4Hbln MmaadyT. HacTb 5. Tonoy-
HbIn MasyT Trna SA. MuH1ManbHble TpeboBaHKs.

DIN 53504: VicnbiTaHns kayyvyka. MeTtoabl onpeneneHns CTONKOCTH
Nnpu pacTsHXKeHNN Ha PaspbiB, CTOWKOCTU NPY PaCTSXKEHUN Ha TeKy-
YeCTb, YOJIMHEHUS NPY Pa3pbiBE U 3HAYEHUIA HANPSKEHVS B UCTIbI-
TaHUAX PACTSKEHNS.

DIN 53512: VicnbiTaHnsa kaydyka. MeTofbl onpegeneHms ynpyroctui
npwn oTCcKoke (MasTHWK LLlo6a).

DIN ISO 4649: Kay4yk BynKaHW3MPOBaHHbIA UM TepMonnacTuy-
HbIn. OnpegeneHne CTOMKOCTA K UCTUPAHWIO NPy NMOMOLLM BpaLla-
toLlerocs umnuHapuyeckoro 6apabana (ISO 4649:2010).

DIN 53516: /cnbiTaHne kay4ykoB u anactoMmepoB. OnpepeneHue
CTOMKOCTU K UCTMpaHuto (3ameHeHo ctaHgapTtom DIN ISO 4649).

DIN ISO 132: Kay4yk BYNKaHU3MpPOBaHHbIA UM TEPMOMIACTNYHbIN.
OnpepeneHne rmbkoro pacTpecknsaHmsa 1 pocTa TpewmH (Oe-Mart-
Tna) (ISO 132:2005).

DIN 53522: VicnbiTaHne Kay4yKoB 1 afnactoMmepos. [pogomkumTens-
HOEe MCMbITaHNe Ha NPOAONbHbIN M3rnd (3ameHeHo ctaHgapTom DIN
ISO 132).

DIN ISO 13226: Kay4yk. OtanoHHble anactomepbl (SRE) ana on-
peneneHns BANSHUS XUOKOCTEN Ha BYNKaHN30BaHHbIN Kayyyk (ISO
13226:2005).

DIN 53538: VicnbiTaHne anactomepa. OTaIOHHbIE 311aCTOMEPbI. Xa-
PaKTEPUCTVKN BO3AENCTBUS MPOQYKTOB U3 MUHEpanbHOro macrna
Ha BYSIKaHN3aTOPbl HUTPWUABHOMO Kay4yka (3aMeHeHO CTaHAapToOM
DIN ISO 13226).

DIN 53545: OnpepgeneHve HU3KOTEMMNEPaATYPHOro NOBEAEHNS 3na-
cTomMepoB. MprHUMNbI 1 METOAbI UCTbITAHWIA.

DIN ISO 34-1: Kay4yK BynkaHW3VpOBaHHbIN WAN TepMOMnnacTuy-
HbIl. OnpegeneHne CTOMKOCTU K m3Hocy. Yactb 1. HapgpesaH-
Hble, YIIOBbIE N CepnoBMaHbIE NCNbITaTeNbHble 06pasubl (ISO 34-
1:2004). MNonpaska B ctaHaapT DIN ISO 34-1:2004-07.

DIN ISO 48: Kay4yk BYnKaHU3MpOBaHHbIA AN TEPMOMNIACTUYHbIN.
Onpepgenexve Tteepgoctu (tBepgoctb oT 10 IRHD go 100 IRHD)
(ISO 48:2007).

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division
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DIN ISO 815-1: Kayuyk BynkaHuaupoBaHHbii unn Tepmornactnd-  11.2 I'IeperecTHble CCbUIKM ANnd pa3mMeposB
HbIn. OnpegeneHne octaTtoyHol gedopmMauun npu coxatnm. YacTb

N Ne Parker  MIL-P-5516, B.S. Ne kKopa Ne koga
1. Temnepatypa OKpy>KatoLleii cpefbl 1 BbICOKME Temneparypbl Knacc B 1806 Benuko6- ®paHummn
(1ISO 815-1:2008). puTaHun
DIN ISO 815-2: Kayuyk BynkaHu3MpOBaHHbIA U1 TepMOnnacTny- Ne Ne
HbIn. OnpegeneHne octatoyHon gedopmMauun npu coxatnm. YacTb 2.004 - -004 - -
2. Huskue Temnepatypsl (ISO 815-2:2008). 2005 . -005 . _
2-006 AN6227B-1 -006 R. 101 AN-1
DIN EN 10204: V/3genvsa metannnyeckme. Tunbl akToB NPUEMOHHO-
ro KoHTpons. Bepcust fepmanum EN 10204:2004. 2-007 AN6227B-2 -007 R.102 AN-2
2-008 ANB6227B-3 -008 R. 103 AN-3
DIN ISO 1183-2: Nnactmaccel. MeToabl onpeneneHnst NIoTHOCTH 2-009 ANG6227B-4 -009 R. 104 AN-4
HenopucTbIX nnactmacc. Yactb 2. Cnocob rpagneHTHON KONOHKM 2.010 ANB227B-5 -010 R. 105 AN-5
;{'lzoggjcm (ISO 1183-2:2004). Bepcnsi Tepmanmm EN ISO 1183- 5 544 ANG227B-6 011 R. 107 AN-6
’ ' 2-012 ANB227B-7 -012 R. 110 AN-7
DIN ISO 1629: Kayuyku 1 natexcbl. Homenknatypa (ISO 1629:1995). 27013 - -013 - -
2-014 - -014 - -
DIN ISO 1817: Kay4yyk ByfnkaHu3npoBaHHbIn. OnpepeneHne cTon- 2.015 - -015 - -
KOCTU K Bo3aencTeuto xugkocten (ISO 1817:2005). 2.016 _ -016 _ _
. 2-017 - -017 - -
DIN ISO 2285: Kayuyk ByfKaHW3UPOBaHHbIN UK TepMOnnacTuny-
HbIii. OnpeaeneHne ocTaTo4HOro YAIMHEHNS MPU NOCTOSAHHOM yaNN- 2-018 B -018 B -
HEHUU, a TaK)Xe OCTATOUHOTO YANMNHEHWS, YAJMHEHNS 1 nonsyyectn  2-019 - -019 - -
npu NOCTosiIHHON pacTtarmsatoLel Harpyske (ISO/DIS 2285:2012). 2-020 - -020 - -
2-021 - -021 - -
DIN ISO 2859-1: Mpoueaypbl BLIGOPOYHOrO KOHTPONS MO Ka4ecT- 5 goo ) 022 ) _
BEHHbIM NpusHakam. YacTtb 1. Cxembl BbIBOPOYHOrO KOHTPONSA Mo
2-023 - -023 - -
npuemnemomy npegeny kadectsa (AQL) pns nocnenoBaTeNisHOro
KoHTponsa naptun (ISO 2859-1:1999, BkAOYas TEXHUYECKOE WUC- 2-024 B -024 B -
npasnexHve 1:2001). Monpaska k ctaHgapTy DIN ISO 2859-1:2004-  2-025 = -025 = =
01. 2-026 - -026 - -
2-027 - -027 - -
DIN ISO 3302-1: Kayuyk. Joonycku Ha usgenus. HYacte 1. Paamep- 2-028 ) 028 ) _
Hble gonycku (ISO 3302-1:1996).
2-110 ANBG227B-8 -110 R. 111 AN-8
VDMA 24317: [ngpaBnuyeckue cuctemsl. OrHecToiikue rugpasnu- — 2-111 AN6227B-9 -111 R. 113 AN-9
Yeckmne XnaKoctu. MnHumMarsbHble TEXHUYECKNE TpeboBaHus. 2-112 AN6227B-10 -112 R. 116 AN-10
2-113 AN6227B-11 -113 R. 118 4N-11
LN 9214: Viapenns ans aspokocmn4eckor otpacnu. TopoupanbHble 5 444 ANG227B-12  -114 R. 120 AN-12
YNNOTHUTENBHbIE KOMbLa AN HeNasHHbIX TPYOHbIX (PUTUHIOB C CO-
2-115 AN6227B-13  -115 R. 122 AN-13
equHUTENBHBLIMKU MydTammn, 6e3 pasBasibLOBKN.
2-116 AN6227B-14  -116 R. 124 AN-14
ASTM D 395: CraHaapTHble MeTOfbl UCTbITaHWI CBOWCTB Kaydyka.  2-117 - -117 R.127 -
OcTarto4Has gedopmaums npu cxaTunu. 2-118 - -118 R. 130" =
2-119 - -119 R. 132" -
ASTM D 412a: CtaHgapTHble MeToAbl UCMbITAHUIA BYSIKAHU3NPO- 2120 ) 120 ) :
BaHHOIO Kay4yka 1 TepMoniacTu4HbIX anacToMepoB. HaTskeHve. 5191 191
ASTM D 471a: CTaHgapTHble METOfb! UCTbITAHUIA CBONMCTB Kaydy- 27122 - -122 - -
ka. Bo3pgelicTaue XngkocTten. 2-123 - -123 - -
2-124 - -124 - -
ASTM D 1329: CtaHpapTHbIN METOA UCTIbITAHNSA AN OLEHKN CBON- 2.195 _ 195 _ _
CcTBa Ka a.C aHue 3KMX TemnepaTypax (MchbliTaHne
TIT:; Kay4yK TArMBaHMe NPU HN3KNUX TemnepaTtypax (MCrbiTaHn 2196 ) 126 ) )

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust 1 1
adi Parker Hannifin
Pradlfa 127 Prédifa Technology Division



11 MpunoxeHne

Ne Parker  MIL-P-5516, B.S. Ne Kopa Ne kopa Ne Parker  MIL-P-5516, B.S. Ne kopa Ne Kopa
Knacc B 1806 Benuko6- ®paHuum Knacc B 1806 Benuko6- ®paHuun
puTaHumn puTaHum
Ne Ne Ne Ne
2-127 - -127 - - 2-231 ANG6230B-9 -231 R. 170" -
2-128 - -128 - - 2-232 AN6230B-10  -232 R. 173" -
2-129 - -129 - - 2-233 AN6230B-11 -233 R. 176" -
2-130 - -130 - - 2-234 AN6230B-12  -234 - -
2-131 - -131 - - 2-235 ANG6230B-13  -235 - -
2-132 - -132 - - 2-236 AN6230B-14  -236 - -
2-133 - -133 - - 2-237 AN6230B-15  -237 - -
2-134 - -134 - - 2-238 ANG230B-16  -238 - -
2-135 - -135 - - 2-239 ANG6230B-17  -239 - -
2-136 - -136 - - 2-240 ANG230B-18  -240 - -
2-137 - -137 - - 2-241 ANG230B-19  -241 - -
2-138 - -138 - - 2-242 AN6230B-20  -242 - -
2-139 - -139 - - 2-243 AN6230B-21 -243 - -
2-140 - -140 - - 2-244 ANG230B-22  -244 - -
2-141 - -141 - - 2-245 ANG230B-23  -245 - -
2-142 - -142 - - 2-246 ANG230B-24  -246 - -
2-143 - -143 - - 2-247 ANG230B-25  -247 - -
2-144 - -144 - - 2-248 AN6230B-26  -248 - -
2-145 - -145 - - 2-249 AN6230B-27  -249 - -
2-146 - -146 - - 2-250 ANG6230B-28  -250 - -
2-147 - -147 - - 2-251 AN6230B-29  -251 - -
2-148 - -148 - - 2-252 AN6230B-30  -252 - -
2-149 - -149 - - 2-253 AN6230B-31 -253 - -
2-210 AN6227B-15  -210 R. 125 AN-15 2-254 ANG230B-32  -254 - -
2-211 AN6227B-16  -211 R. 126 AN-16 2-255 AN6230B-33  -255 - -
2-212 AN6227B-17  -212 R. 129 AN-17 2-256 ANG6230B-34  -256 - -
2-213 AN6227B-18  -213 R. 131 AN-18 2-257 AN6230B-35  -257 - -
2-214 AN6227B-19  -214 R. 133 AN-19 2-258 AN6230B-36 -258 - -
2-215 AN6227B-20 -215 R. 135 AN-20 2-259 ANG6230B-37  -259 - -
2-216 AN6227B-21 -216 R. 136 AN-21 2-260 ANG6230B-38  -260 - -
2-217 AN6227B-22  -217 R. 137 AN-22 2-261 ANG6230B-39  -261 - -
2-218 AN6227B-23  -218 R. 138 AN-23 2-262 ANG6230B-40  -262 - -
2-219 AN6227B-24  -219 R. 139 AN-24 2-263 AN6230B-41 -263 - -
2-220 AN6227B-25  -220 R. 140 AN-25 2-264 AN6230B-42  -264 - -
2-221 AN6227B-26  -221 R. 141 AN-26 2-265 AN6230B-43  -265 - -
2-222 AN6227B-27  -222 R. 142 AN-27 2-266 AN6230B-44  -266 - -
2-223 AN6230B-1 -223 R. 146" - 2-267 AN6230B-45  -267 - -
2-224 AN6230B-2 -224 R. 149" - 2-268 ANG230B-46  -268 - -
2-225 AN6230B-3 -225 R. 152" - 2-269 AN6230B-47  -269 - -
2-226 AN6230B-4 -226 R. 155" - 2-270 ANG230B-48  -270 - =
2-227 AN6230B-5 -227 R. 158" - 2-271 ANG230B-49  -271 - -
2-228 AN6230B-6 -228 R. 161" - 2-272 AN6230B-50  -272 - =
2-229 AN6230B-7 -229 R. 164" - 2-273 AN6230B-51 -273 - -
2-230 AN6230B-8 -230 R. 167" - 2-274 ANG230B-52  -274 - -

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 128 Prédifa Technology Division



Ne Parker

2-325
2-326
2-327
2-328
2-329
2-330
2-331
2-332
2-333
2-334
2-335
2-336
2-337
2-338
2-339
2-340
2-341
2-342
2-343
2-344
2-345
2-346
2-347
2-348
2-349
2-425
2-426
2-427
2-428
2-429
2-430
2-431
2-432
2-433
2-434
2-435
2-436
2-437
2-438
2-439
2-440
2-441
2-442
2-443

MIL-P-5516,
Knacc B

Ne
AN6227B-28
AN6227B-29
AN6227B-30
AN6227B-31
AN8227B-32
AN6227B-33
ANG227B-34
AN6227B-35
ANB227B-36
AN6227B-37
AN6227B-38
AN6227B-39
AN6227B-40
AN6227B-41
AN6227B-42
AN6227B-43
AN6227B-44
AN8227B-45
AN6227B-46
AN6227B-47
AN6227B-48
AN6227B-49
AN6227B-50
AN6227B-51
ANB227B-52
AN6227B-88
AN6227B-53
AN6227B-54
AN6227B-55
AN6227B-56
AN6227B-57
AN6227B-58
AN6227B-59
AN6227B-60
AN6227B-61
AN6227B-62
AN6227B-63
AN6227B-64
ANG227B-65
ANG227B-66
ANB227B-67
AN6227B-68
AN6227B-69
AN6227B-70

—Parker (LT

Ne Kopa
Benuko6-
puTaHun

X PV DO HDODDDODDIODLDODIDDIDODOIDODIDDITDIDIDIDOD DD DD IT DD

143
145
148
151
154
157
160
163
166
169
172
175
179
180
182
183
184
186
187
188
190
191
192
194
195
196
198
200
202
205
207
209
212
214
216
218
220
222
224
227
230
232
234
236

Ne koga
®paHuun

R-28
R-29
R-30
R-31
R-32
R-33
R-34
R-35
R-36
R-37
R-38
R-39
R-40
R-41
R-42
R-43
R-44
R-45
R-46
R-47
R-48
R-49
R-50
R-51
R-52
R-53
R-54
R-55
R-56
R-57
R-58
R-59
R-60
R-61
R-62
R-63
R-64
R-65
R-66
R-67
R-68
R-69
R-70
R-71
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Ne Parker

2-444
2-445
2-446
2-447
2-248
2-249
2-450
2-451
2-452
2-453
2-454
2-455
2-456
2-457
2-458
2-459
2-460

MIL-P-5516,
Knacc B

Ne
ANG6227B-71
AN6227B-72
AN6227B-73
AN6227B-74
AN6227B-75
AN6227B-76
AN6227B-77
AN6227B-78
AN6227B-79
AN6227B-80
AN6227B-81
AN6227B-82
AN6227B-83
AN6227B-84
AN6227B-85
AN6G227B-86
AN6227B-87

POB yrJIOTHUTEJIbHbIX KOJlel

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

11

B.S.
1806
Ne
-444
-445
-446
-447
-248
-249
-450
-451
-452
-453
-454
-455
-456
-457
-458
-459
-460

NMpunoxeHune

Ne Kopga
Benuko6-
putaHun

)

X I I DOV DT DDDODD DD DDD

238
240
242
244
246
248
250
252
254
256
257
258
259
260
261
262

. 263

Ta6. 11.1 Crnmcok nepeKkpecTHbIX CCbLIOK A4J151 €BPONENCKNX KOG4OB 1 pa3me-

Ne Koga
®paHuun

R-72
R-73
R-74
R-75
R-76
R-77
R-78
R-79
R-80
R-81
R-82
R-83
R-84
R-85
R-86
R-87
R-88

1



11 MpunoxeHne

Ne Parker
5-052
5-612
2-110
5-614
5-613
5-615
5-616
5-243
5-617
5-256
2-117
5-618
5-321
5-332
5-035
5-701
5-037
5-702
5-039
5-703
5-361
5-704
5-705
2-350
2-351
2-352
2-353
2-354
2-355
2-356
2-357
2-358
2-359
2-360
5-064
5-434
5-445
5-474

Tab. 11.2 Kopgbl n pa3mepsl yrnaoTHUTENbHbIX Konel, Ne Parker n Ne koga

Benuko6putaHum

—Parker [T

Ne Koga Bennko6putaHum

py)

TV H VDI DIDDDIDDDDIDDIDDNDIDDIDDDDIDDITDD

106"
108
109"
112
114
115
117
119"
121
123"
128
134"
144
147
150"
153
156"
162
165"
168
171"
174
177
199"
201"
203"
206"
208"
210"
213"
215"
2179
219"
2219
226"
233"

. 2410
. 253"

130

Ne Parker Ne koga ®paHuumn
5-578 R-1
5-579 R-2
5-580 R-3
5-581 R-4
5-582 R-5
5-583 R-5a
5-584 R-6
5-585 R-6a
5-586 R-7
5-587 R-8
5-588 R-9
5-589 R-10
5-590 R-11
5-591 R-12
5-592 R-13
5-593 R-14
5-594 R-15
5-595 R-16
5-596 R-17
5-597 R-18
5-598 R-19
5-599 R-20
5-600 R-21
5-601 R-22
5-602 R-23
5-603 R-24
5-604 R-25
5-605 R-26
5-606 R-27

U 3TV yNNoTHATENbHbIE KOJbLEA HEMHOMO OTNIMHAKOTCS MO PasMepy, HO 3TO He
BNMSIET HA X MCMOMb30BaHNe Anst 60NbLUMHCTBA YCNOBUA MPUMEHEHNS.
Tab. 11.3 Kogbl n pasmepsl yrinoTHUTebHbIX Konew, Ne Parker u Ne koga ®paHumm

11.3 Tabnuua coBMeCcTUMOCTUN cpen

PekomeHpaumm KacateflbHO CTOMKOCTUW K Cpefe OCHOBbLIBAKOTCS
Ha OOCTYMHOM B AaHHbIA MOMEHT OMbITe€ WCMbITAHUIA N 3KCnya-
TaUMOHHbIX [aHHbIX HENOCPEeACTBEHHOrO MPUMEHEHUs 1 npen-
Ha3HayeHbl ANS UCMOSIb30BaHUS B KayeCcTBE MNPEASIOXKEHUA Ons
TEXHUYECKNX pelleHunin. CnepgoBaTensHO, NOTPEOUTENN HeCyT nps-
MY OTBETCTBEHHOCTb 3a TECTMpPOBaHWE W COorflacoBaHue npu-
MEHNMOCTU WHXXEHEPHbIX pPa3paboToK AN KOHKPETHbIX YCo-
BUI akcnnyataumm. KomnaHuns Parker He npegocTaBnser obLmx
rapaHTMin B OTHOLUEHUN (POPMbl, OOCTOSTENBCTB YCTAHOBKM WX
(YHKUNOHNPOBAHNSA nU34enns B NtoObIX YCMOBUSX MPUMEHEHMS.

" CTeneHb COBMECTUMOCTU:
1 = yonosnetsopuTenbHas, 2 = cnabas (YactuyHas), 3 = ycnoBHasi,
4 = HeynoBneTBopuTesibHasA, MNyctoe MeCTo = HeJOCTATOYHO AaHHbIX.

PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



CteneHb coBMecTumocTu”

A

CTOY4HbIE BOAbI

Anbperng yKCycHoOM KUCNOThI
Auetamunp,

ALETOYKCYCHbIN adup

AueToH

AueTodeHoH

AueTtunauyeToH

AueTtunxnopug,

AueTtuneH

AKpunoHmpun

OTnnakpunat

AdBlue®, BogHbIli pacTBOp kapbamupa
AdBlue®, BogHbIln pacTBop kapbamuaa
ApunvHoBas KMcnoTa, BogHas

Aapo Lubriplate®

Cwma3souHbin matepuan Aero Shell 17
Aero Shell 750

Cma3zouHblin matepuan Aero Shell 7A
KugkocTtb Aero Shell Fluid 4 (41)
Aero Shell IAC

Aerosafe 2300

Aerosafe 2300W

A3aposnH 50 (50 % rugpasuH, 50 % UDMH)

PacTBop kaycTuieckow coppl, LLenoyb
AntomMoKanuneBble KBacLbl
Anbgerng, 6yTaHanb

LLlenoyb, kaycTnyeckas coga
AnkaseH (R) (anbpoMmeTunnb6eH30/)
AueTaT anoMuUHUS, BOAHbIN
Xnopug antoMUHUS, BOOHbIN
dTopuUA antoMNHNS, BOLHbIN
HuTpaTt antoMuHNsI, BOGHbIN
docaT antoMnHUS, BOOHbIN
Cynbat anoMmHms

Bpomug anommnHus

Ambrex 33 (Tekyunii)

Ambrex 830 (Teky4ui)

MypaBbUuHas KmucnoTa (MeTaHOBas KMCNOTa)

MeTunoBbI 3achp MypaBbUHON KNCNOTbI
AMUHOBasi cMeCb

AMMUaK, XNOKNA, 6€3BOOHbIN

AMMUMaK, ra3oobpasHblii, ropsynii
AMMUMaK, razoo6pasHblii, XONOLHbIN
Kap6oHaT aMmMOHWs1, BOOHbI

Xnopwug aMMoHus

—Parker (LT

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0674-70
E0540-80
C0557-70
E0540-80
E0540-80
E0540-80
E0540-80
VO747-75
E0540-80
V3819-75
E0540-80
N8907-75
E8867-60
NO0674-70
NO0674-70
N0674-70
V0747-75
N0674-70
NO0756-75
N0674-70
E0540-80
E0540-80
E0540-80
E0540-80
N0674-70
V8920-75
E0540-80
V0747-75
E0540-80
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
E0540-80

HNBR
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EPDM
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FKM
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FKM
(HiFluor®)
FFKM
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(Parofluor®)
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11 MpunoxeHne

(Hypalon)
FVYMQ

32 cccocd g
n < - = 2 0O >
1 4 4 1 2 1 1 1 1
3 4 4 2 2 2 3 4 2
4 4 4 2 4 4 2 1 2
3 4 4 2 3 3 4 4 2
4 4 4 1 4 4 3 4 4
4 4 4 A 4 4 4 3
4 4 4 1 4 4 4 4 4
4 4 4 4 4 4 4 1 3
B 12 g 2 2
4 4 4 4 4 4 4 3
4 4 4 2 4 4 4 4 2
4 4

4 4

1 4 4 1 11 1 2
2 1 1 4 4 4 1 1 2
4 1 1 4 4 4 1 1 2
4 2 4 4 4 4 4 2 4
4 1 1 4 4 4 1 1 2
4 2 2 4 4 4 2 1 4
4 1 1 4 4 4 1 1 2
4 4 4 2 4 4 4 3 3
4 4 4 2 4 4 4 3 3
4 4 1 4 4 4 4 4
2 4 4 1 2 1 1 2 2
1 4 11 1 A1 1
4 4 4 4 4 4 4 4
2 4 4 1 2 1 1 2 2
4 4 4 4 4 4 4 2 4
3 4 4 A 1 3 4 4
1 4 4 1 11 11
1 4 4 1 11 1 1
1 4 4 1 11 1 1
1 4 4 A1 11 1 1
2 4 4 1 1 1 A1 1
11 3 1 1 1 1 1 1
4 1 2 4 4 4 3 3 4
4 1 1 3 4 4 2 1 2
3 4 1 3 4
4 2 4 4 2

2 4 4 2 2 2 4 4 2
4 4 4 1 4 4 4 4 2
4 4 4 4 4 3 4 2
1 4 4 1 11 4 A
1 4 4 1 11 2 2
11 1 1 1 1 1 1 2

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

TONbKO CTaTh4yeckoe
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

5 o 2 S 238 s ss € ¢

s E FEEEE s B ReggB2i 3
Xnopug amMOHNsI, 2-MOSSIPHbIN PacTBOpP N0674-70 1 1 1 1 1 1 1 1 1 1
Xnopug aMmMOHWS, BOAHbIN N0674-70 1 1 1 3 1 1 1 1 4 4 A1 1 1 2 2
Xnopug ammoHus, 3-MONSpHbI pacTBop EO540-80 1 1 1 2 1 1 1 2 4 4 1 2 2 1 1 1
Mopokema aMMOHUS, KOHLEHTpUpoBaHHbin  E0540-80 4 4 1 3 2 1 1 3 4 4 A 3 3 1 1 1
HwuTtpaT ammoHuns No674-70 1 1 1 1 1 1 1 4 1 1
HuTpaT ammoHus, 2-MoNsipHbI pacTBop N0674-70 1 1 1 1 1 1 1 4 1 1
MepcynbaT ammoHns E0540-80 4 4 1 1 1 1 4 4 4 A1 4
Mepcynbdar aMMoHWs, BOGHbIN E0540-80 4 4 1 3 1 1 1 4 4 4 1 4 1 1 1
PacTtBop nepcynbdara aMmmMoHus E0540-80 4 4 1 1 1 4 4 4 A 1
®dochaT aMMoHNs N0674-70 1 1 1 1 1 1 1 1 1 1 1
®dochaT aMMOHNS, NEPBUYHbIN N0674-70 1 1 1 1 1 1 1 1 1 1 1
Conun ammoHus N0674-70 1 1 1 8 1 1 1 1 8 1 1 1 3 1
Cynbdat aMMoHus NO0674-70 1 1 1 4 1 1 1 2 4 11 1 1
Cynbtung ammoHns NOo674-70 1 1 1 4 1 1 1 2 4 1 1 1 1
AmunxnopHadTaneH Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4
Amvunnauetar E0540-80 4 4 1 4 A1 1 4 4 4 4 A1 3 4 4 4
Amunosblin cnnpT E0540-80 3 3 1 1 1 1 1 1 4 4 1 1 1 1 3
BopHoamunoBebiin acdup N0674-70 1 1 4 1 1 1 4 4 4 4
Amunxnopug V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 3 4
AmunHadTaneH V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 1 4
lmppasnuyeckas »xugkocte AN-O-366 N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
lmppasnunyeckas xugkocte AN-W-0-366b N0674-70 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Anderol, L774 (gnacup) Vo747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Anderol, L826 Vo747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
Anderol, L829 Vo747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 2
Ang-25 (anacmpHoe ocHoBaHue) (TG 749) V0747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 2
Ang-25 (achup rnvueprHa) E0540-80 2 2 1 1 1 1 2 2 4 4 2 2 2 2 2 2
AHUNNHOBBIN KpacuTenb E0540-80 4 4 2 2 1 1 2 2 4 4 2 2 2 2 2 3
AHVNNHOBBIN rMAPOXIoPNA E0540-80 2 2 2 2 1 1 4 3 4 4 2 4 2 4 2 3
AHUNNHOBOE Macno (aHUINH) E0540-80 4 4 1 1 1 1 4 3 4 4 A1 3 4 1 1
Ocbup Ansul 161 nnn 181 V3819-75 3 3 3 4 1 1 4 4 4 2 3 4 4 4 3 4
SA6noyHas kucnota Vv8892-70 1 1 1 1 1 2 2 4 4 2 1 2 1 2
AproH N0674-70 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 1
Aroclor, 1248 Vo747-75 3 3 2 A1 1 1 4 4 4 2 4 4 4 2 2
Aroclor, 1254 VO747-75 4 4 2 A1 1 1 4 4 4 4 4 4 4 2 3
Aroclor, 1260 V0747-75 1 1 1 1 1 1 1 4 1 1 1 1 1 1
Apomartuydeckoe Tonnmeso 50 % (tonnmeo C) VO747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 2 4
MbIlWbsAKoBas KucnoTa (X10pug Mblwbska), BogHbln  E0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
AckopbuHoBas kucnota V3819-75 1 1
Ackapensl (Hanpumep, clophen, PCB, aroclor, nepolin) V0747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 2 4
butym VO747-75 2 2 4 A1 1 1 2 4 2 2 4 4 4 4 2 4
Macno Ne 1 no ASTM N0674-70 1 1 4 1 1 1 1 4 1 3 4 4 1 1 1
Macno Ne 2 no ASTM NOo674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 3
Macno Ne 3 no ASTM No674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 4
Macno Ne 4 no ASTM VO747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
OT1anoHHoe Tonnmeo A ASTM N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 1 4
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5 o 2 S 23 = ss € ¢

s E FEEfEs B3R eggdet s
ST1anoHHoe Tonnueo B ASTM NO674-70 2 1 4 1 1 1 4 4 4 3 4 4 4 1 4
OtanoHHoe Tornnmeo C ASTM V0o747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 1 4
Macno ATF N0674-70 1 1 4 A 1 1 2 4 1 2 4 4 4 3 4
Macno ATF AE607-60 1 2 4 A1 1 1 4 1 4 4 4
Macno ATF AEB08-70 1 2 4 1 1 1 4 1 4 4 4
Macno ATF A8845-70 1 2 4 1 1 1 4 1 4 4 4
ATL-857 Vo747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
KunpgkocTtb Atlantic dominion F N0674-70 1 1 4 1 1 1 4 4 1 2 4 4 4 4 1 4
Aurex 903R (Teky4min) N0304-75 1 1 4 1 1 1 2 4 1 1 4 4 2 4 4 4
B
Bardol B VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
Cynbcug 6apus N0674-70 1 1 1 A1 1 1 i 2 4 1 1 2 1 1 1 1
Xnopug 6apus, BOAHbIN NO0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
popokenp, 6apus, BOOHbIN No674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Conu 6apus No674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1
XnonkoBoe Macro N0674-70 1 1 3 1 1 1 4 4 1 2 1 4 4 4
Bayol 35 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
Bayol D N0674-70 1 1 4 A1 1 1 2 4 1 4 4 4 4 4 1 4
TpaBusbHbIA pacTBOpP V3738-75 4 4 3 2 1 1 4 4 4 4 3 4 4 4 4 4
BeHsanbgerng (Macno ropbkoro mvHgans) E0540-80 4 4 1 4 1 1 4 4 4 4 A1 4 4 3 1
BeH3nH N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 3 1 4
BeHsoliHasa kucnota, BogHas VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 4
BeHszoart (6eH31n6eH30aT) Vo747-75 4 4 4 A1 1 1 4 4 4 4 2 4 4 4 1
MeTtunbeHsoart Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 1 4
BeHson Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 4
BeHsoncynbpoHoBas kucnota, 10 % V0747-75 1 1 1 1 1 S
BeH3odeHoH VO747-75 3 1 1 1 4 4 4 3 4 1
BeHsownnxnopupg, VO747-75 4 4 1 A1 1 1 4 4 4 2 4 4 4 1
BeH3nonbeHsoaT (6eH30aT) vo747-75 4 4 2 1 1 1 4 4 4 2 4 4 4 1
BeH3nnosbIn cnnpT Vo747-75 4 4 1 1 1 1 3 2 4 4 A1 2 3 1 1
BeHannxnopup, VO747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 1 4
SAHTapHasa kucnoTa N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 2 2
Mueo E8743-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
MuBHOe cycno N8551-75 1 1 3 1 1 1 4 4 4 2 1
BucynbgaTtHas weno4b E0540-80 3 3 1 1 1 1 1 3 4 4 1 3 1 2 2
KnpgkocTtb Black point 77 NOo674-70 1 1 1 A1 1 1 3 3.3 3 1 3 3 3 3 3
LoMeHHbIN ras EO540-80 3 3 1 1 1 1 3 3 4 1 3 1 3
benunbHas M3BecTb (CMech rnoxnopuTa, Xnopuga U rugpokcuga kanews) E0540-80 3 3 1 4 1 1 3 4 4 4 1 1 4 4 4
BenunbHbIN pacTBop VOo747-75 4 4 A 1 1 1 4 4 1 4 1 2 2
HuTpart cBuHUa N0674-70 1 1 1 1 1 1 1 1 1 1 4 1 2
Cynbdat cBuHUa cos557-70 2 2 1 1 1 1 1 2 4 1 2 2 1 1 2
BlowBy koHpeHcar / ykcycHas kucnota (Ph1, Ph2, Ph3, Ph9) V8892-70 2 2 4 1 1 1 4 4 4
BlowBy koHpeHcar / ykcycHas kucnota (Ph1, Ph2, Ph3, Ph9) V8722-75 2 2 4 A1 1 1 4 4 4
BlowBy koHpeHcar / ykcycHas kucnota (Phi, Ph2, Ph3, Ph9) V8855-60 2 2 4 A1 1 1 4 4 4
BypoBoe macno N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 2 1
Bypa EO0540-80 2 2 1 1 1 1 4 2 2 1 1 2 2 4 2 2
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Bypa, BogHas

Boppocckas XngkocTb
Bopcopepxxaiyas xunakocTtsb (HEF)
BopHas kncnota, 10 %

BpeHawn, cokoBas Boga

Bray GG-130

Brayco 719-R (W-H-910)

Brayco 885 (MIL-L-6085A)

Brayco 910

TopMO3Has XXNAKOCTb

TopMo3Hast XXNAKOCTb (FNKOSb)
Bret 710

BpoMuH, xxugkunn

Bpom6eHson

BpomxnopmeTtaH
BpomxnoptpudgptopartaH

BpomHas Boga, HacbILeHHas
BpomoBogopoaHasa kucnota, 40 %

BpomosopopoaHas KucnoTa, BogHas
ByHkepHoe Tonnueo (gns 6yHkepHoro Tornmea C: FKM)

ByTtagneH (MoHomep)
BbyTaH, 6yTaHOBbIN ra3
byTaH, 2,2-gumeTtun-
ByTtaHon (N-6yTunoBbIi cnnpT)
BbyTtaHon (MeTunatunketoH, MEK)
Macno

MacnsaHas kucnota
ByTtupat

Bytunauetart
ByTunauetunpuuymHonear
Bytunakpunar

ByTtunosbii cnupT (6yTaHon)
ByTunamuH
n-6yTnnéeHsoar
ByTtunkarexvuH
Bytunkap6uton
ByTunrnukonesble agunaThbl
n-6yTunacgup

ByTtuneH (6yTeH)
ByTunrnnkonb
ByTunrnukons agunar
ByTtunmepkantaH
ByTtunnapabeH
ByTtuncrteapar
Bytunansgerng,

C

—Parker [T

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

NO0674-70
E0540-80
V0747-75
N0674-70
N8551-75
V0747-75
E0540-80
V0O747-75
E0540-80
E0540-80
E0540-80
E0540-80
V0747-75
V0747-75
VO747-75
V0747-75
VO747-75
E0540-80
E0540-80
N0674-70
VO747-75
N0674-70
NO0674-70
NO0674-70
E0540-80
N8551-75
V0747-75
E0540-80
E0540-80
E0540-80
V3819-75
NO0674-70
S0604-70
E0540-80
V0747-75
E0540-80
E0540-80
V3819-75
VO747-75
E0540-80
E0540-80
VO747-75
V0747-75
V0747-75
E0540-80
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(HiFluor®)
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(Parofluor®)

A A DA DD ODRADEDNEONMNDED DN ®O®AEDNMDNDIMDN AN ARNMONBAMAEAMAMMMRMNMONMNMMANDLSE- anpn =2 CR

TONbKO CTaTu4yeckoe

s EEOO
0B g g gss s
1 4 4 A1 1 1 1 1
2 4 4 1 2 2 1 2 2
4 4 4 4 4 4 4 2 4
1 4 4 A1 i 1 1 3
1 4 4 A 11 1 A
4 2 4 4 4 4 4 2 4

4 4 2 2 2 2 2 2
4 2 1 4 4 4 4 2 4
2 3 3 1 1 1 1 4 4
1 2 2 4 3
1 4 4 1 1 3 4 3
2 3 3 1 1 1 1 4 4
4 4 4 4 4 4 3 4
4 4 4 4 4 4 4 2 4
4 4 4 2 4 4 4 2 4
4 4 4 4 4 4 4 2 4
4 4 4 4 4 4 3 4
4 4 4 1 4 1 1 3 4
4 4 4 1 3 1 4 4
4 1 3 4 4 4 1 3
4 4 4 4 4 4 1 4
4 1 1 4 4 3 1 4
3 1 4 4 4 4 2 1 4
1 4 4 2 i 1 2 4
4 4 4 1 4 4 4 4 4
4 4 4 4 4 4 1 1
4 4 2 4 4
4 4 1 4 4 4 A1
4 4 4 A1 4 4 4 4
4 1 3
4 4 4 4 4 4 4
i 4 4 2 1 1 1 1 2
4 4 4 4 4 4 4 4 2
4 4 1 4 4 4 A
2 4 2 2 4 2 A1
4 4 1 4 4 4 4 4
4 4 4 2 4 4 4 2 2
4 4 2 3 4 4 4 3 4
4 4 4 4 4 4 2 4
4 4 4 2 4 4 4 4
4 4 4 2 4 4 4 2 2
4 4 4 4 4 4 4
4 2 4 4 2
4 4 4 4 4 2
4 4 4 A1 4 4 4 4
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5 o 2 S 23 = ss € o

s E FEEfEs B3R eggdet s
KanroH (mMetacdocdat HaTpus) N0674-70 1 1 1 1 1 1 2 1 1 1 1 2 1
Conu kanbLusi N0674-70 1 1 1 A1 1 1 i1 1 1 1 1 1 1 1 2
AueTaTt Kanbuusi, BOGHbI E0540-80 1 1 1 4 1 1 1 1 4 4 A1 1 1 4 1
AueTaTt Kanbums E0540-80 2 2 1 4 1 1 2 4 4 4 1 4 A1 4 4 4
BucynbnT Kanbumsa No674-70 1 1 4 1 1 1 1 4 4 1 4 4 4 1 1 1
Kap6oHaT kanbLus No674-70 1 1 1 1 1 1 1 1 383 3 1 1 1 1 1 1
Xnopupg kanbLusi, BOOHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
UnaHng kanbuus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
Mmppokcug, KanbLusi, BOOHbIN N0674-70 1 1 1 3 1 1 2 1 4 4 1 1 1 1 1
[Mnoxnopwug Kanbuns E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 1 1
Mnoxnoput Kanbuus E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 1 2 2
noxnopug kanbuus, 15 % E0540-80 4 4 1 1 1 1 3 4 4 A1 1 1 4 4
HuTtpaT kanbuus (kanbumesas cenuTpa) NO0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
docat KanbLms, BOGHbIN No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Cunukat Kanbuus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
Cynbdug kanbumsi No674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 1 1 1
CynbuT Kanbums NOo674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 1 1 1
Tnocynbdat kanbums E0540-80 2 2 1 A1 1 1 1 2 4 1 1 2 2 1 1 1
KanuxunoBbil pacTteop (4unuinckas cenutpa) N0674-70 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 2
KamdopHoe macno N0674-70 1 1 4 1 1 1 4 4 4 4 4 4 4 4 4
Kanpunansgerng (rekcaHarn) E0540-80 2 4 A 1 4 4 2 2 2 4 2
Kapb6amatbl V3819-75 2 2 1 1 2 4 4 4 2 4 4 2 1
Kapbuton (MOHO3TMNOBLIN adnp anatuneHrnnkons) E0540-80 2 2 2 2 1 1 2 2 4 4 2 2 2 2 2 2
Kap6onosas kucnota (heHon) Vo747-75 4 4 3 A1 1 1 4 4 3 4 4 1 4
KactopoBoe macno NO674-70 1 1 2 1 1 1 T 1 1 1 2 1 1 1 1 1
Cellosolve® (aTunoBbili acmp atuneHmkons) E0540-80 4 4 2 4 A 1 4 4 4 4 2 4 4 4 4 4
Cellosolve, 6ytun E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
LlennosonbBaverar E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
Celluguard N0674-70 1 1 1 A1 1 1 1 1 3 4 1 1 1 1 1 1
Cellulube 90, 100, 150, 220, 300, 500 E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 4 2 1
Cellulube AB0 (ceinvac: Fyrquel) E0540-80 4 4 2 4 A1 1 4 4 4 4 2 4 4 4 4
Cellutherm 2505A Vo747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
LleTaH (rekcapekaH) N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
XnopauetoH E0540-80 4 4 1 4 1 1 3 3 3 3 4
Chlorax Vo747-75 2 2 2 A1 1 1 2 4 4 4 2 4 4 2 1
Xnop6eH30n (MOHOXJ10p6EH301) VO747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 4
Xnop6pommeTaH V0747-75 4 4 2 1 1 1 4 4 4 2 4 4 4 2 4
Xnop6yTtagueH (xnoponpeH) Vo747-75 4 4 4 A 1 1 4 4 4 4 3
XnoppaaH VO747-75 2 2 4 1 1 1 3 4 4 4 4 3 2 4
XnopgexaH V0747-75 4 4 4 1 A 1 4 4 4 4 4 4 4 4 1 4
HOnokecng xnopa V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 4
Ivnokeug xnopa, 8 % Cl kak NaCIO2 B pacteope V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2
XnopopogekaH V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
XnopykcycHas kucnorta E0540-80 4 4 2 4 2 1 4 4 4 4 2 4 4 4 4 4
Xnopatunauerar VO747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
Xnopakcton VO747-75 2 2 4 A1 1 1 2 4 2 4 4 4 4 4 2 4
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5 o 2 S 238 s ss € ¢

s E FEEEE s B ReggB2i 3
XNOpHbIA ra3, MOKpbI Vo747-75 4 4 3 A1 1 1 4 4 4 4 3 4 4 3 4
XJOpHbIA ras, cyxomn V0747-75 4 4 3 1 1 1 4 4 4 4 3 4 4 2 4
XnopvpoBaHHble pacTBOPUTENN, MOKPble V0o747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 1 4
XnopupoBaHHble pacTBOPUTENM, CyXune V0o747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 1 4
XnopuposaHHas (coneHas)) Mopckasd soga  V0747-75 4 4 4 1 1 1 4 4 4 4 4 2 2 2 1 4
Xnopwug Kanvs, KanuimHblin N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Stnnxnopdopmar Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
XnopHadTaneH Vo747-75 4 4 4 A 1 1 4 4 4 4 3 4
Xnopodopm (TpuxiopmeTaH) Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 3 4
Xnopokc Vo747-75 2 2 2 A1 1 1 2 4 4 4 2 4 4 2 1
XnopdeHon (o-xnopdeHorn) VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
Xnopuctas cepa V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 3
XnopcynboHoBas kucnota, 10 % V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4
Xnoptonyon VO747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 4
ConsiHas Kucnota, 3 Monb E0540-80 3 3 1 1 1 1 3 383 2 1 3 3 2 2 4
ConsiHas KMcnoTa, KOHLEHTPUPOBaHHas V3738-75 4 4 3 1 1 1 4 4 4 1 4 4 4 3 4
XpoMoBas BaHHa (ranbBaHuyeckoe nokpeitne) V0747-75 4 4 4 1 1 1 4 4 4 4 4 3 3 8
Xpomarniom N0674-70 1 1 1 A1 1 1 1 1 4 1 1 1 1 1
Okcug xpoma 88 % Bn., BogHbld pactBop  V3738-75 4 4 2 1 1 1 4 4 4 4 2 4 4 1 2 2
XpomoBsas kucnota, 50 % V3738-75 4 4 2 A1 1 1 4 4 4 4 3 4 4 2 3 3
Macno gns nerkon npombiwneHHoctn Circo N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
City Service cool motor aplar, macno 140-E.P. cmazoyH. NO674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
City Service Ne 65, 120, 250 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
City Service Pacemaker Ne 2 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
CNG (cxaTbin nprpogHbIii rag) N3987-70 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTbin nprupogHbIi rag) N8888-70 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTbi nprpogHbIi rag) vegr7-75 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
CNG (cxaTblvi TpMpOAHbIN rag) vego2-80 1 2 4 1 1 1 3 4 3 3 4 4 3 3 4
OTtpywka konbl (Coca Cola) E8743-70 3 3 1 4 A1 1 2 1
KanamunH (aTaHonamuH) E0540-80 4 4 2 4 3 1 4 2 4 4 2 2 2 4 4 2
Convelex 10 V3819-75 4 4 1 1 4 4 2 4 4 4 4 4
Coolanol 45 (Monsanto) vo747-75 1 1 4 A1 1 1 1 4 4 4 4 4 4 2 2 4
Coolanol (Monsanto), cunmkoHoBoe macno  V0747-75 1 1 4 1 1 1 1 4 4 4 4 4 4 2 2 4
KymeH (n3onponunn6eHson) VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
CuvHunbHas kucnota E0540-80 2 2 1 1 1 1 2 2 4 1 2 1 1 2 3
LinknorekcaH N0674-70 1 1 4 A 1 1 4 4 1 1 4 4 4 1 4
LinknorekcaHon N0674-70 1 1 4 1 1 1 2 4 4 4 4 2 1 4
LinknorekcaHoH E0540-80 4 4 2 4 A1 1 4 4 4 2 4 4 4 4 4
p-KymeH VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
D
LekanvH (yanT-cnmpuT) V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 1 4
HexaH N0674-70 1 1 4 A1 1 1 3 4 1 2 4 4 4 3 1 2
TopMmo3Has xupkocTb Delco E0540-80 3 3 1 4 1 1 2 1 2 2 4 3
[eHaTypupoBaHHbIA CNnpT E0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1 1
Dexron (macno ATF) N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 2 4
Dextron N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 2 4
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s E FEEfEs B3R eggdet s
[naueToH (amaueToHOBbIN CRnpT) E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4 4
[nasunHoH (nectyung) V0747-75 3 3 4 2 1 1 3 4 4 4 4 3 2 4
CebaunHag anbeHanna V0o747-75 4 4 2 2 1 1 4 4 4 2 2 4 4 4 3 8
OubpomamndTopmeTaH E0540-80 4 4 2 1 1 4 4 4 4 2 4 4 4 4
OunbpomatnnbeHson VO747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
CebaunHap, pnéyTtnna VO747-75 4 4 3 2 1 1 4 4 4 4 2 4 4 4 2 2
OnbyTunammH V8920-75 4 4 4 4 2 2 3 4 4 4 4 4 4 4 4 4
LOnéyTunacup Vv3819-75 4 4 3 3 1 1 4 4 3 2 3 4 4 4 3 4
OubytundTanar (Palatinol C) E0540-80 4 4 2 4 1 1 4 4 4 4 3 4 4 3
LOunxnop6eH3on (opToanxiopbeH3on) Vo747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 1 4
LOunxnop6eHszon (napaamxnopb6eH3on) V0747-75 4 4 4 A 1 1 4 4 4 4 4 4 4 4 2 4
OuxnopbyTaH (xnopwg TeTpameTna) VO747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 2 4
OuxnopusonponunbHbiin acdunp V3819-75 4 4 3 3 1 1 4 4 3 2 4 4 4 4 3 4
[nxnopmeTaH (xnopug, GUXIOPMETUNEHA) V0747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
OunumknorekcunammH V8920-75 3 3 4 4 4 4 4 4 4 4 4 4 4
[OnzenbHoe Tonnmeo V0747-75 1 1 4 1 1 1 4 4 1 3 4 4 4 1 4
LnanpHbIA CUHTETMY. CMa3oyHbIn Matepuan (MIL-L-7808) VO0747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
OunatunamuH E0540-80 4 4 3 4 1 1 4 3 4 4 3 3 4 4 3
Ounatunrnukocnb E0540-80 1 1 1 1 1 1 11 4 4 1 1 1 1 1 2
CebaunHag gnatuna Vo747-75 4 4 1 A1 1 1 4 4 4 1 A1 4 4 4 4
OupTopanbpommeTaH E0540-80 4 4 2 4 4 4 4 2 4 4 4 4
OunzobyTtuneH VO747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 3 4
LOnn3o6yTUNKETOH E0540-80 4 4 1 4 1 1 4 3 4 4 A1 3 4 4 4
LOumnzoktuncebaumHag Vo747-75 3 3 3 2 1 1 4 4 4 4 4 4 4 4 3 3
OnnsonponunkeToH E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4
2,2-gumeTunnbyTaH N0674-70 1 1 4 1 1 1 2 3 1 4 4 4 4 2 1 4
2,3-gumeTunnbyTaH N0674-70 1 1 4 A1 1 1 2 3 1 4 4 4 4 2 1 4
AumeTtnnacup (Metunadup) E0540-80 1 1 1 A1 1 1 3 1 4 1 1 1 4 1 1
Onmetnndgopmammn (DMF) E0540-80 4 4 1 4 1 1 4 4 4 4 A1 4 4 4 A1
Oumetnnrugpasud acumm. (UDMH) E0540-80 3 3 1 4 A1 1 3 1 1 4 4
Oumetnndptanar Vo747-75 4 4 2 2 1 1 4 4 4 2 4 4 4 2
2,4-pMMeTUNNeHTaH N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
OvHnTtpoTtonyon V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 4
Ouoktundranar (DOP) E0540-80 4 4 1 1 1 1 4 4 4 4 A 4 4 1 1
OunokTtuncebaumaHag, (DOS) Vo747-75 4 4 1 A1 1 1 4 4 4 3 1 4 4 4 4
[OuokcaH E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4
HnokconaH E0540-80 4 4 2 4 1 1 4 4 4 4 3 4 4 4 4 4
[nneHTeH (Kpaco4HblIli pacTBOPUTEND) V0o747-75 2 2 4 1 1 1 4 4 4 4 4 4 4 4 3 4
LOundennn (6GudeHnn) Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Sdvp andennna VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 3
3aknch a3oTa (Becensimin ras) E0540-80 1 1 2 1 1 1 1
DNOx, BogHbI pacTBop kap6amuaa N8907-75 1 3 1 4 4 1 4 4
DNOx, BogHbIn pacTBop kap6amuaa E8867-60 1 3 1 4 4 1 4 4 4
[opneunnosblin cnvpT N0674-70 1 1 1 1 1 1 1 1 4 4 1 2 2
Dow Chemical 50-4 E0540-80 1 4 1 1 2 1 2 2
Dow Chemical ET588 E0540-80 3 3 1 4 A1 1 2 1 2 2 4
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

5 o 2 S 238 s ss € ¢

s E FEEEE s B ReggB2i 3
Dow Corning-3 EO540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
Dow Corning-4 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
Dow Corning-5 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-11 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-33 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-44 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-55 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-200 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
Dow Corning-220 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
Dow Corning-510 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-550 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-704 E0540-80 2 2 1 1 1 1 1
Dow Corning-705 E0540-80 2 2 1 1 1 1 1
Dow Corning-710 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-1208 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-4050 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-6620 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
Dow Corning-F60 EO0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-F61 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
Dow Corning-XF60 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 g
Dow Guard No674-70 1 1 1 1 1 1 1 1 3 3 1 1 1 1 1
Dowtherm, 209, 50 % pacTtsop E0540-80 3 3 1 4 A1 1 2 2 3
Dowtherm A, BbicokoTemMnepaTtypHblil TennoHocutens  V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Dowtherm E, BoicokoTemnepatypHbii TennoHocutens  V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Mogaya cxaroro Bo3agyxa N0674-70 1 1 4 1 1 1 1 4 4 1 1 4 4 1 4 4
Ducor (pa36aBuTenb Kpacok) VO747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
E
Cynbdpat xenesa (ll), BogHbIn Noeé74-70 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1
Xnopwug xxenesa (lll), BogHbIN NO0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Xnopwpg, xenesa N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 A1 2 1 2
HwuTpat Xenesa No674-70 1 1 1 1 1 1 11 1 1 1 1 1 1 1 2
CwmasoyHbli MaTepuan Elco 28-EP N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 4 4 1 2
OnekTponut E3750-70 3 1 4
onekTponut E8556-70 3 1 4
MposiButens (oTo) N0674-70 1 1 2 1 1 1 1 2 2 2 1 1 1
SnNuXIoprugpuH V3819-75 4 4 3 4 1 1 4 4 4 4 4 4
3OnokcuaHble CMOnbI E0540-80 1 4 1 1 1 1
MpupogHbI ras N0674-70 1 1 4 1 1 1 3 4 3 3 4 4 3 3 4
MpupoaHbI ras, KUCNOTHbIN V3819-75 1 1
OpexoBoe macsno N0674-70 1 1 4 1 1 1 3 4 1 38 4 4 3 1 1
BeH3nH vo747-75 1 1 4 1 1 1 3 4 1 3 4 4 3 1 3
XKngkocTtb Esam-6 N0674-70 1 1 4 1 1 2 1 2 2 4
YKeyc E0540-80 3 3 1 4 A1 1 3 3 4 4 1 1 3 4 1
YKCycHas KI1CnoTa, NefsHas yKeycHas kucnota (koHd,) E0540-80 3 3 1 4 1 1 4 3 4 4 3 3 4 1 1
YKcycHas kucnoTa, ropsyas (oicokoe gasneHne) V8920-75 4 4 3 4 1 1 4 4 4 4 4 4 4 3 4 3
YKCyCHbIN aHrmgpug, C0557-70 4 4 1 4 A1 1 1 83 4 4 A1 1 1 4 4
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11 MpunoxeHne

CteneHb coBmecTumMocTu" KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaT4yecKoe
Parker - gg '{.3;

5 o 2 S 2% = ss € ¢

s 3 EeEEfes SRzl s
AuetaTt Kanus E0540-80 2 2 1 4 A1 1 2 4 4 4 1 4 A 4 4 4
AueTat HaTpus E0540-80 2 2 1 4 1 1 2 4 3 3 1 4 1 4 4 4
Esso Tonnmeo 208 N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 3 1 4
Esso TpaHcmMuccuoHHoe macno (tvn A) N0674-70 1 1 4 A1 1 1 2 4 1 3 4 4 4 4 1 4
Esso Golden Gasoline Vo747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
Esso moTopHoe macno N0674-70 1 1 4 1 1 1 3 4 1 4 4 4 4 4 1 4
Esso Univis Ne 40 (rugpaenunyeckoe macno) NO0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Esso WS2812 (Mil-L-7808A) vo747-75 1 1 4 A1 1 1 4 4 2 4 4 4 4 4 1 4
Esso XP90-EP cmasoyHkIin maTepuan N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Esstic 42, 43 N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
OTaH N0674-70 1 1 4 A1 1 1 3 4 1 1 4 4 3 3 4
3TaHon (3TUNOBBIA CNNPT) EO0540-80 1 1 1 3 1 1 1 1 4 4 1 1 1 1 1 1
OTaHonamuH (KonamuH) E0540-80 2 2 2 4 3 1 2 2 4 3 2 2 2 3 4 2
TonnuBo ¢ copepkaHnem ataHona (E85) Vv8727-70 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Tonnueo ¢ copeprkaHnem aTaHona (E85) V8989-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Tonnueo c copepxaHnem aTaHona (E85) V8908-80 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
TonnuBo c cofepxaHnem ataHona (E85) v8703-75 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
TonnnBo c copep>xaHnem ataHona (E85) Vv8590-60 2 3 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Shup (pasnu4HbIi) V3819-75 4 4 3 3 1 1 4 4 3 2 4 4 4 4 3 4
OTtunauetat E0540-80 4 4 2 4 2 1 4 4 4 4 2 4 4 4 4 2
JTunoBas akpunosas Kucnora E0540-80 4 4 2 2 4 4 4 2 4 4 4 4 4
OTUNoBbIN CnMpT (3TaHON) EO540-80 1 1 1 8 1 1 1 1 4 4 1 1 1 1 1 1
OTnnosbIn acup V3819-75 3 3 3 4 1 1 4 4 4 2 3 4 4 4 3 4
OTnn6eHsoar Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 1 4
OTnn6eHs3on Vvo747-75 4 4 1 1 1 1 4 4 4 4 4 4 4 4 1 4
STnnépomng V0747-75 2 2 4 1 1 1 4 4 4 4 4 1 4
Stunuennionosa N0674-70 2 2 2 4 1 1 2 2 4 2 2 2 2 2 4 2
STnnxnopuvg N0674-70 1 1 1 A1 1 1 1 2 383 2 1 2 1 4 1 4
OTUNUMKNONeHTaH N0674-70 1 1 4 1 1 1 3 4 2 A1 4 4 4 4 1 4
OTuneH (3TeH) VO747-75 2 4 4 A1 1 1 4 4 2 2 4 4 4 1 4
OTUNEHXNOPrNaPUH VO747-75 4 4 2 A 1 1 2 2 4 4 2 2 2 2 2 3
OTnneHxnopug Vo747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
OTnneHagnamuH E0540-80 1 1 1 4 1 1 2 4 4 1 2 A1 2 4 1
STnneHanbpomng V0747-75 4 4 3 1 1 1 4 4 4 4 3 4 4 4 3 4
STUNEeHANXNopVL V0747-75 4 4 3 1 1 1 4 4 4 4 3 4 4 4 3 4
STuneHrnukonb (Mukonb), Prestone® E0540-80 1 1 1 1 1 1 1 1 4 2 1 1 1 1 1 1
StuneHokeng V3819-75 4 4 3 4 2 1 4 4 4 4 3 4 4 4 4 4
OT1nneHokeng (12 %) n cppeoH 12 (80 %) E0540-80 3 3 2 4 4 4 4 4 2 4 4 4 4 4
OtnneHTpuxnopug (Tri) V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
2-311n-1-rekcaHon (M300KTaHoJ) N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1 2
OTnnmepkanTaH V0747-75 4 4 2 1 1 3 4 4 4 4 3 3
STnnokcanat V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 2 4
STunneHTaxiop6eH30n V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
STuncunukat E0540-80 1 1 1 1 1 1 1 2 1 2 2 2 1
F
XKupkocTb F-60 (Dow Corning) EO0540-80 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 3
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

5 o 2 S 2% p= ss € ¢

s 03 EeEEes SRzl s
XKungkocTb F-61 (Dow Corning) E0540-80 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3
FAMB, FAMA v8727-70 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA v89g89-80 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA v8o0o8-80 3 3 4 A1 1 1 4 4 4 1 3
FAMB, FAMA v8703-75 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA v8590-60 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA Vo747-75 3 3 4 2 1 1 4 4 4 1 3
FAMB, FAMA v3736-75 3 3 4 2 1 1 4 4 4 1 3
Ducor pas6asutens Kpacok V0o747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 2 4
FC43 rentakocodTopTpnbyTunammH No674-70 1 1 1 1 1 4 1 1 1 1
FC75 E0540-80 1 1 1 2 1 4 1 1 2 1
JKUpHbIe KNCNOTbI VO747-75 2 2 3 A1 1 1 2 4 3 4 4
3akpenuTtenb NO0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
dropcunmkar E0540-80 2 2 1 1 1 1 2 2 1 1 1 4 4
dTopyrnepogHas cmaska E0540-80 1 1 1 2 1 1 1 4 1 1 2 1
®TOpPOBOLOPOA (NNaBMKOBas KucnoTa), 6e3BogHblii E0540-80 4 4 1 4 2 1 4 4 1 4 4 4
CoXMKeHHbIN HedTsiHOM ras (LPG) N3813-70 1 2 4 1 1 1 2 4 3 1 4 4 4 4 3 3
LPG (nponaH, 6yTaH,nponueH) NO674-70 1 1 4 A1 1 1 2 4 3 1 4 4 4 4 3 3
MNnaBmkoBas kucnota, 65 % wnm 6onee, ropsdas V8920-75 4 4 4 3 2 1 4 4 4 4 4 4 4 4 4 4
[naBukoBas kucnota, 65 % unn MeHee, xonogHaa V8920-75 4 4 3 2 1 1 4 4 4 3 4 4 4 4
MNnasukoBas kucnota, 65 % wnn meHee, ropsvas V8920-75 4 4 4 3 2 1 3 4 4 4 4 4 4 3 4 4
MnaBukoBas kucnota, 65 % wunu meHee, xonogHas E0540-80 3 3 1 1 1 1 1 2 4 1 4 2 4
dopmanbaerng E0540-80 3 3 2 4 3 1 3 83 4 4 2 2 2 3 4 2
®dpeoH 11 N0674-70 2 2 4 2 4 4 4 4 4 4 1 4
PpeoH 12 cos557-70 1 1 2 1 4 4 1 1 1 2 4 2 1 4 4
®peoH 12 n macno Ne 2 no ASTM (50/50) N0674-70 1 1 4 1 3 3 2 4 4 4 4 2 2 4
®peoH 12 n Suniso 4G (50/50) N0674-70 1 1 4 1 3 3 2 4 4 4 4 2 2 4
®peoH 13 cos557-70 1 1 1 1 4 4 1 1 1 1 1 4 4
PdpeoH 13B1 co557-70 1 1 1 1 4 4 1 1 1 1 1 2 4
PpeoH 14 cos557-70 1 1 1 1 4 4 1 1 1 1 1 1 4
PdpeoH 21 C0557-70 4 4 4 4 2 2 2 4 4 4 4 4 4
PpeoH 22 C0557-70 4 4 1 4 2 2 1 1 2 4 1 1 1 2 4
PdpeoH 22 n macno Ne 2 no ASTM (50/50) C0557-70 4 4 4 2 2 2 2 4 2 4 4 2 4
®peoH 31 C0557-70 4 4 1 4 2 2 1 2 1 2 2
®dpeoH 32 cos57-70 1 1 1 4 2 2 1 1 1 1 1
®peoH 112 C0557-70 2 2 4 1 2 2 2 4 4 4 2 4
®peoH 113 cos557-70 1 1 4 2 4 4 1 2 1 4 4 1 4
®peoH 114 cos57-70 1 1 1 1 4 4 1 1 1 1 4
®peoH 114B2 Ccos57-70 2 2 4 2 4 4 1 4 4 4 1 4
®peoH 115 cos57-70 1 1 1 1 4 4 1 1 1 1
®peoH 134a Ccos557-70 1 2 1 4 1
®dpeoH 502 co557-70 2 2 1 2 1 1 1 1 1 1
®dpeoH BF Vo747-75 2 2 4 A 2 4 4 4 2 4
®peoH C318 co557-70 1 1 1 2 1 1 1 1 1
PdpeoH K-142B co557-70 1 1 1 4 1 1 1 2 1
PpeoH K-152A co557-70 1 1 1 4 1 1 1 1 4
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®peoH MF

®peoH PCA

®peoH TF

dpyKTOBasA Kncnora

dymapoBas Kucnorta

dypcypon (PypaHanbaervg)
dypunosbli cnnpT
OypunkapbuHon

Fyrquel 90, 100, 150, 220, 300, 500
Fyrquel A60

G

[y6unsHas kucnota, 10 %
LybunbHas Knucnota, TaHHUH
lannvesas kucnota
lanbBaHW4YeCcKne BaHHbI 41 Xpoma
[anbBaHN4YeCcKne BaHHbI, Apyrne MeTanibl
>KenaTtvH, BOAHbIN

leHepaTopHbIli ra3

[durannosas kucnora
TpaHcMuccunoHHoe macno Tina A
May6epoBa conb (cynbdar HaTpus)
Mmiokosa

Muuepon Tpuauetat

[MnKonb (3TUNEHMNKONb)

Muuepon

BonoTHbIN ra3

3eneHbin cynbatHbI pacTBOp
Macna Gulf Harmony

BbicokoTemnepaTypHas ryctas cmaska Gulf

Macna Gulf Legion

Macna Gulf Security

lyctas cmaska Gulfcrown

H

Halon 1301

lanoTaH (aHecTeTuK)

Macno Halowax

Hannifin, Parker-O-Lube
Kap6amug, BogHbIi

HEF-2 (BblcOKOKanopuinHoe Tonameo)
3akBacka, BogHas

Me4yHoe TOMNMBO, Nerkoe
lMe4yHoe TONNMBO, KUCIIOTHOE

MeyHoe TonnMBO, TsKenoe (TBepAbIN Yrosb)

lenuin
lenTaH (n-renTan)
lekcanbgervg (n-rekcanbgerun)

—Parker (LT
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11 MpunoxeHne

TONbKO CTaTh4yeckoe

(Hypalon)
FVYMQ

32 cccocd g
Nn < - = m Z2 O >
4 4 4 A 4
2 1 4 4 A 4
2 1 4 4 A 4
2 4 4 2 1 2 1 2
4 4 2 4 4 4 4
4 4 4 2 4 4 4 4 4
4 4 4 2 4 4 4 4 4
4 4 4 1 4 4 4 2 A
4 4 4 2 4 4 4 4 3
2 4 11 1 1
2 4 12 1 2
2 4 4 2 1 2 1
4 1 4 4 4
1 1 4
1 4 4 1 11 1A
4 3 1 4 4 3 3 3
1 4 4 1 11 1 1
4 1 1 4 4 4 2 1 2
4 4 2 4 2 2 1
1 4 1 1 1 1 1 1
3 4 4 1 2 2 2 4
1 4 4 1 1 1 1 1 1
1 4 4 1 10111
4 1 3 4 4 3 3 4
2 4 1 2 2 2 2
4 1 1 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
4 1 2 4 4 4 4 1 4
4 1 1 4 4 4 4 1 4
1 1 1 1 2 4
4 4 4 4 4 4 4 2 4
4 4 4 4 4 1 4
2 1 1 4 4 4 1 1 2
1 4 4 A 11 1 A
4 4 4 4 4 4 4 2 4
1 4 4 1 11 1 A1
4 1 3 4 4 4 1 3
4 1 2 4 4 4 4 1 1
4 1 3 4 4 4 1 3
11 1 1 11 1 A
4 1 1 4 4 4 1 4
4 4 4 3 4 4 4 3
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g
5 o 2 S 238 s ss € o
s S EEEEEs B8R egsB2t s
lekcaH (n-rekcaH) No674-70 1 1 4 1 1 1 3 4 1 1 4 4 4 1 4
N-rekceH-1 VO747-75 2 2 4 A1 1 1 2 4 1 2 4 4 4 2 1 4
[ekcunosbln CcnvpT N0674-70 1 1 3 1 1 1 3 1 4 4 3 1 3 1 3
HFO124yf, xnapareHT (Macno PAG) E8901-70 1 2 1 4 1 1 1
HFO124yf, xnapareHT (macno POE n PAO) N3554-75 1 2 4 4 1 1 1
HFO124yf, xnapareHT (macno POE n PAO) N8822-75 1 2 4 4 1 1 1
OKCTpaKT ManuHbl (BKycoBas fob6aBka) E8743-70 3 3 1 1 1 1 2 1
[oMmeHHbI ras Vo747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 3
[peBecHbIn cnmpT (MeTaHon) N0674-70 1 1 1 4 A1 1 1 1 4 4 1 1 A1 1 1 1
lMupoykcycHas kucnora E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4
MponunTtka gpeBecuHbl (conb Bonbmara) Noe74-70 1 1 1 1 1 1 2 1 2 1 1 1 1 1 1 1
[peBecHoe Macno (TyHroBoe mMacso) N0674-70 1 1 4 1 1 1 3 4 1 3 4 4 4 3 4
Houghto-Safe 1055 (acmpa docopHon kucnotel) E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 4 2 3
Houghto-Safe 5040 (BogHomacnsHas amynbcus) NO0674-70 1 1 4 1 1 1 2 4 4 4 4 4 4 4 2 3
Houghto-Safe 1010 (achmpa coccopHoi kucnotsl) E0540-80 4 4 1 1 1 1 4 4 4 1 4 4 4 2 3
Houghto-Safe 1120 (acmpa hocopHoi kucnotel) E0540-80 4 4 1 1 1 1 4 4 4 4 1 4 4 4 2 3
Houghto-Safe 271 (ocHoBaHue Boga/rmukone), HFC N0674-70 1 1 1 2 1 1 2 1 4 4 2 2 2
Houghto-Safe 620 (ocHoBaHue Boga/rukons), HFC N0674-70 1 1 1 2 1 1 2 1 4 4 2 2 2
Mmopaenuyeckne macna (MMHepansHoe macno) N0674-70 1 1 4 1 1 1 3 4 1 3 4 4 4 1 3
wopasuH E0540-80 3 3 1 4 A1 1 3 3 4 4 1 4 3 4 4
Hydro-Drive MIH 50 (Ha ocHoBe MuHepanbHoro macna) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 2
[MOPOXMHOH Vo747-75 3 3 4 2 1 1 3 3 3
lmpopocmaska (Boga/aTUNEHrIMKONb) NO0674-70 1 1 1 1 1 1 2 1 4 4 2 2 2
Hyjet E0540-80 4 4 1 4 A1 1 4 4 4 4 2 4 4 4
Hyjet llI E0540-80 4 4 1 4 A1 1 4 4 4 4 2 4 4 4
Hyjet IV (3amena gns lll, S, W) E0540-80 4 4 1 4 4 4 4 4 2 4
I
Industron FF44 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF48 N0674-70 1 1 4 A 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF53 N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
Industron FF80 NO0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 4 1 4
MN306yTnn-n-6ytupar E0540-80 4 4 1 A1 1 1 4 4 4 1 4 4 4 1
M306yTnnoBebIn cnvpT EO540-80 3 3 1 1 1 1 1 383 4 4 1 3 1 3 1
N3ounaHaT V3819-75 4 4 2 3 A1 1 4 4 4 4 4 4 4 4 4 4
M3oponekaH N0674-70 1 1 4 1 1 1 2 4 4 4 4 4 2 1 4
N3ookTaH N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 1 4
N30opoH (KETOH) E0540-80 4 4 1 4 A1 1 4 4 4 4 1 4 4 4 4 4
M3onponaHon (M3onpunoBbIi CNnpT) E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 A1 1 2 1
M3onpunossblii auetat E0540-80 4 4 2 4 1 1 4 4 4 4 2 4 4 4 4 4
M30onpnnoBbin cnmpT (M30nponaHos) E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 A1 1 2 1
3onpunosbiint 6eH307 V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 4 2 4
M3onpunoBbii xnopug VO747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 3 4
M3onpunosbin acdup N0674-70 2 2 4 4 1 1 3 4 4 3 4 4 4 4 4
J
Vion VO747-75 11 1 2 1
JP 3 (Mil-J-5624) N0602-70 1 1 4 A1 1 1 4 4 2 2 4 4 4 4 1 4
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JP 4 (Mil-J-5624)

JP 5 (Mil-J-5624)

JP 6 (Mil-J-25656)

JP X (Mil-F-25604)

K

Kodpe

PacTtBop rugpokcuga kanus, 10 %
AueTtat Kanus (aueTaT notaiua)
AueTaT Kanusi, BOgHbI

Xnopug Kanusi, BOgHbIN

LinaHng kanus, BogHbIn
Ouxpomar kanus

Ounxpomar Kanusi, BogHbIin
mpopokeunp, kanus, 10 %

PacTtBop rugpokcuga kanusi, 50 %
PacTBopbl rugpokeupa kanus (paséaeneHHbIe)
LinaHng kanuiiHo mean

HutpaTt kanus

MepxnopaTt Kanusi, BOAHbIN

Conu kanus

Cynbat kanus

Cynbcut kanus

LUnanng kanus

BenvnbHas n3eecTb

13BeCTKOBbI pacTBop

XnapareHT R 11

XnapareHT R 12

XnapareHT R 12 n macno Ne 2 no ASTM, 1:1
XnapareHT R 12, Suniso 4G, 1:1
XnapareHT R 13

XnapareHT R 13 B1

XnapgareHT R 14

XnapgareHT R 21

XnapareHTt R 22

XnapareHT R 22 n macno Ne 2 no ASTM, 1:1
XnapareHT R 31

XnapareHT R 32

XnapareHT R 112

XnapgareHt R 113

XnapgareHt R 114

XnapgareHtT R 114 B2

XnapareHtT R 115

XnapareHT R 134a

XnapareHT R 502

XKungkocTtb Kel F

KepocuH (aHanornyHo RP-1 n JP-1)

—Parker (LT

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0602-70
N0602-70
N0602-70
N0602-70

N3824-70
E0540-80
E0540-80
E0540-80
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
E0540-80
E0540-80
N0674-70
NO0674-70
E0540-80
N0674-70
N0674-70
N0674-70
NO0674-70
NO0674-70
NO0674-70
NO0674-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
C0557-70
E0540-80
N0674-70
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11 MpunoxeHne

TONbKO CTaTh4yeckoe

s §§°o
2 0B g ggss s
4 2 2 4 4 4 4 2 4
4 2 2 4 4 4 4 2 4
4 2 2 4 4 4 4 2 4
4 4 4 4 4 4 4
i 4 4 1 3 1 1 1
3 4 4 A1 3 1 4 4
4 4 4 1 4 1 4 4 4
4 4 4 A1 1 4 4 4
1 4 4 A1 i 1 1 1
1 4 4 1 i 1 1 1
i 1 2 1 1 1 1 1 1
3 4 4 A1 3 1 1 1
2 4 4 A1 2 1 3 3
2 4 4 1 2 2 1 3 3
2 4 4 1 2 1 1 2 2
i1 1 1 1 1 1 1 1
i 1 1 1 1 1 1 1 A1
4 4 4 1 4 1 4 4
i 1 1 1 1 1 1 1 1
2 4 1 1 1 2 2 1 1
2 4 1 1 1 2 2 1 A1
i1 1 1 1 1 1 1 1
1 4 i 2 1 2 1 2
1 4 i 2 1 2 1 2
4 4 4 1 4
1 i 2 4 2 1 4 4
4 4 4 4 2 2 4
4 4 4 4 2 2 4
1 1 i 1 4 4
1 1 i 1 2 4
1 1 1 1 1 4
4 4 4 4 4 4
i 2 4 1 i 1 2 4
4 2 4 4 2 4
2 1 2 2
1 1 1 1
4 4 4 2 4
2 1 4 4 1 4
1 1 1 4
4 4 4 4
1 1 1
1 1
1 1 1 2 1
4 1 3 4 4 4 1 4

PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

o = o

S e B =223 552 cnccplcg

T 2 w i T e O o <« F = m Z2 oL o >
CocHoBoe macno N0674-70 1 1 4 1 1 1 4 4 4 4 4 1
KpemHedTopncToBOgOpPOAHas Knucnota E0540-80 2 2 1 1 1 1 2 2 1 1 1 4 4
KocTHoe macno N0674-70 1 1 2 1 1 1 4 4 1 1 2 4 4 4 1 2
Xnopug kobanksra, 2n N0674-70 1 1 1 A1 1 1 11 4 4 1 1 1 1 1 1
Xnopupg kobansrta, BOOHbIN No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
CtonoBas cosb, BogHas No674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
[Byokuce yrnepoga, mokpas N0552-90 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Yrnekucnolin xnagareHT (macno PAG) E8901-70 1 2 1 1 1 1
Yrnekucnbin xnagareHt (Macno POE u PAO) N3554-75 1 2 4 1 1 1
Yrnekucnbiii xnapgareHT (Macno POE n PAO) N8822-75 1 2 4 1 1 1
[Byokuncb yrnepoga, cyxas N0552-90 1 1 1 1 1 1 11 1 1 1 1 1 1 1
YrapHblii ras, cyxom N0552-90 1 1 1 A1 1 1 11 1 1 1 1 1 1 1
YronbHas KucnoTa, ABYOKUCh yrnepoaa EO0540-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Yrnesopopopp! (HacbILLEHHbIE) N0674-70 1 1 4 A1 1 1 2 4 1 2 4 4 4 3 1 4
KokcoBbliii ras V0747-75 1 1 1 4 4 3 38
KokocoBoe macno N8551-75 1 1 4 1 1 1 1
Llapckas Bogka V3819-75 4 4 4 3 2 2 4 4 4 4 4 4 4 4 4
Cmecb TONnNMBHOMO rasa v8g892-70 3 3 4 A1 1 1 4 4 4 1 3
Kpeoszon (rBasikon) Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
Kpeo3oT (3KCTpakT JpeBeCcHON CMOJbl) N0674-70 1 1 4 1 1 1 2 4 1 3 4 4 4 4 1 4
AuetaT megu, BogHbIl E0540-80 3 3 1 4 1 1 3 4 4 4 A1 3 3 4 4
Xnopug mean, BOOHbIN No674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
LinaHng megmn NO0674-70 1 1 1 1 1 1 11 1 1 1 1 A1 1 1 1
Boppocckas XXngkocTb E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 1 2 2
Conu megn N0674-70 1 1 1 A1 1 1 11 1 1 1 1 1 1 1 1
CynbchaT megu, BOAHbIN No674-70 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1
L
Becenawmmn ras (3akucb a3oTa) EO0540-80 1 1 2 1 1 1 1
Jlak Vo747-75 2 2 4 A 1 1 4 4 4 3 4 4 4 4 2 4
KpacouHbin pacTtBoputesnb V3819-75 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 4
KpacouHblii pacTtBopuTenb (hopoH) E0540-80 4 4 1 4 1 1 4 4 4 4 1 4 4 4 4 4
JlakTaMMHOBbIE KUCHOTbI E0540-80 4 4 2 4 1 1 2 4 2 4 4 2 4
NakTambl E0540-80 4 4 2 4 A1 1 2 4 2 4 4 2 4
JlaBaHgoBO€E Macno V0o747-75 3 3 4 1 1 1 4 4 3 4 4 4 4 3 4
Pb16u1in xxup N8551-75 1 1 4 1 1 1 1 4 1 1 4 4 1 1 1
Lehigh X1169 N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Lehigh X1170 N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
CMaska HU3KOWN BA3KOCTU N0674-70 1 1 4 1 1 1 4 4 1 1 4 4 4 4 1 4
Nerkas He(Tb (Cbipoi 6eH30) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
JIbHsIHOE Macno N0674-70 1 1 4 1 1 1 4 4 1 3 4 4 4 1 4
CBeTunbHbIN ras (6e3 apomaTudecknx komnayHgos) N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 2 3
JlurpoH (pacTeopuTENM ANst Nako., yanT-cnuput) N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 3 1 4
Lindol, adup docdopHoit kucnotel Tuna HFD-R E0540-80 4 4 1 2 1 1 4 4 4 4 1 4 4 4 3 3
JlnHoneBas kucnota S0604-70 2 2 4 2 1 1 2 4 4 4 4 4 2
Liquimoly N0674-70 1 1 4 1 1 1 2 4 1 2 4 4 4 4 1 4
Pacteoputens Ctogaapta N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 4 1 4

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 144 Prédifa Technology Division



CteneHb coBMecTumocTu”

Bosmyx (gonrocpo4Hoe atMocdepHoe BO3LeiicTBIe)

Bo3zayx, 260 °C

Bosayx, 6e3macnsHbiin, 100 °C
Bosapyx, 6eamacnsHbin, 150 °C
Bospyx, 6e3macnsHbii, 200 °C
M

MarHnesble conu

Xnopwg, MarHusi, BOLHbI
Mopokcua MarHvsi, BOOHbIN
CynbcaT marHusi, BOAHbIN
KykypyaHoe macso

ManaTunoH (nectuumpg)
ManevHoBas kucnota, BogHas
ManeunHoBbI aHrMapug,

MCS 312

MCS 352

MCS 463

Mopckasi (coneHas) Boga
Okeng meauTuna (KEToH)
MeTtakpunoBas kucnora
MeTaH

MeTaHon (MeTMnoBbIA CNNPT)

Tonnueo ¢ cogepxannem metaHona (ot M15 go M100)
Tonnueo ¢ conepxannem metaHona (ot M15 go M100)
Tonnueo ¢ cogepxaHnem metaHona (ot M15 go M100)
Tonnueo ¢ cogepxannem metaHona (ot M15 go M100)
Tornnueo ¢ coaepxaHnem metaHona (ot M15 go M100)

MeTunuennosonss
MeTun-D-6pomng
MeTtundopmnar
MeTtnnauetar
MeTtnnauetoauerar
MeTunakpunart
MeTunakpunoBasi Kucnora
MeTunnoBbI cnnpT (MeTaHon)
MeTtunanunmH
MeTtunbeHsoart
MeTtun6pomug,
MeTtunbyTunnkeToH
YronsHOMEeTWUIoBbIN acup
MeTtunuennionosa
MeTtunxnopvg
MeTtnnxnopodopm
MeTunumknoneHTtaH
MeTunenxnopup, (guxnopmeTaH)
MeTtuneHgumxnopug,

—Parker (LT

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

E0540-80
S0604-70
E0540-80
S0604-70
S0604-70

NO0674-70
NO0674-70
E0540-80
N0674-70
N8551-75
V0747-75
V0747-75
E0540-80
VO747-75
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
N0674-70
N0674-70
V8727-70
V8989-80
V8908-80
V8703-75
V8590-60
E0540-80
V0747-75
C0557-70
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
VO747-75
V0747-75
V0747-75
E0540-80
VO747-75
NO0674-70
VO747-75
VO747-75
V0747-75
V0747-75
V0747-75

A N = »~ w HNBR

A A AN BAEMNMAEDANMNDAEDNASDNDNMDNDNDNDNONMNMNODNODN-= = 2N 24 58 BMDMDBAMJIN 2 2 a4 a4
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5 §
3 1
4 4
1 1
2 2
4 4
1 1
1 1
1 1
1 1
1 4
2 4
1 1
4 2
4 4
4 1
4 1
1 1
4 2
4 2
1 4
1 1
3 4
3 4
3 4
3 4
3 4
3 2
4
4 2
4 2
4 2
4 2
4 2
1 1
4
4 4
2 4
4 A1
4 4
2 2
4 3
4 4
4 4
4 4
4 4
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PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

5 o 2 S 2% s ss € ¢

s E FEEEE s B ReggB2i 3
MeTunoBbili acup (aumeTunacump) E0540-80 1 1 1 1 1 1 3 1 4 1 1 1 4 1 1
MeTtunatunkeTtoH, 6ytaHoH, MEK E0540-80 4 4 1 4 2 1 4 4 4 4 A 4 4 4 4
MeTnnaTunkKeToH Nnepokcug, S0604-70 4 4 4 4 1 1 4 4 4 4 4 4 4 4 4 2
MeTuneHrnmkonob E0540-80 3 3 2 4 3 4 4 4 2 4 4 4 4 4
MeTtnnunzobyTtunkeTtoH, MIBK V3819-75 4 4 3 4 1 1 4 4 4 4 3 4 4 4 4
MeTnnaszonponnnkeToH V3819-75 4 4 3 4 1 1 4 4 4 4 3 4 4 4 4
MeTunmetakpunar V3819-75 4 4 4 4 A1 1 4 4 4 4 4 4 4 4 4
MeTunoneat V0747-75 4 4 2 1 1 1 4 4 2 4 4 2
2-METUNMEHTaH N0674-70 1 1 4 1 1 1 2 4 1 4 4 4 4 2 3 4
3-MeTUnneHTaH N0674-70 1 1 4 1 1 1 2 4 4 4 2 3 4
MeTtuncanuuunat E0540-80 4 4 2 1 1 4 2 4
Mil-L-2104 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 3 1 4
Mil-S-3136, Tonnunso Tuna | N0oe02-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-S-3136, Tonnaunso Tuna ll N0602-70 2 2 4 1 1 1 4 4 2 2 4 4 4 4 2 4
Mil-S-3136, Tonnuso Tuna lll N0602-70 2 2 4 1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-S-3136, Tonnunso Tuna IV N0674-70 1 1 4 1 1 1 1 4 1 1 4 4 4 A1 1 1
Mil-L-3150 NO304-75 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Mil-G-3278 Lo677-70 2 2 4 A1 1 1 4 4 1 2 4 4 4 4 2 4
Mil-O-3503 N0304-75 1 1 4 1 1 1 2 4 2 1 4 4 4 2 1 4
Mil-G-3545 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-C-4339 NO304-75 1 1 4 1 1 1 4 4 4 4 4 4 4 4 1
Mil-L-4343 N0304-75 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3
Mil-J-5161 N0602-70 2 2 4 1 1 1 4 4 1 2 4 4 4 4 1 4
Mil-F-5566 EO515-80 2 2 1 1 1 1 2 2 4 4 1 2 1 1 1 1
Mil-G-5572 N0602-70 1 1 4 1 1 1 4 4 2 2 4 4 4 4 1 4
Mil-H-5606 NO304-75 1 1 4 1 1 1 2 4 2 2 4 4 4 2 1 4
Mil-J-5624 JP-3, JP-4, JP-5 N0602-70 1 1 4 1 1 1 4 4 2 2 4 4 4 4 2 4
Mil-L-6081 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-L-6082 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 1
Mil-H-6083 N0304-75 1 1 4 1 1 1 1 4 1 1 4 4 2 2 1 4
Mil-L-6085 VOo747-75 2 2 4 A1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-A-6091 EO515-80 2 2 1 1 1 1 11 4 4 1 1 1 1 1 1
Mil-L-6387 Vo747-75 2 2 4 A1 1 1 4 4 2 1 4 4 4 4 2 4
Mil-C-7024 N0602-70 1 1 4 1 1 1 4 4 2 1 4 4 4 4 1 4
Mil-H-7083 EO515-80 1 1 1 2 1 1 2 2 4 4 1 3 2 2 1 1
Mil-G-7118 NO304-75 2 2 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Mil-G-7187 NO304-75 1 1 4 1 1 1 4 4 1 1 4 4 4 4 1 4
Mil-G-7421 Loe7r7-70 2 2 4 A1 1 1 2 4 4 2 4 4 4 2 2 4
Mil-G-7711 NO304-75 1 1 4 1 1 1 4 4 2 1 4 4 4 4 1 2
Mil-L-7808 VO747-75 2 2 4 A1 1 1 4 4 2 4 4 4 4 4 2 4
Mil-L-7870 NO304-75 1 1 4 1 1 1 2 4 1 4 4 4 4 4 1 4
Mil-C-8188 V0747-75 2 2 4 2 1 1 4 4 3 4 4 4 4 4 2 4
Mil-H-8446 (MLO-8515) V0747-75 2 2 4 1 1 1 1 4 1 4 4 4 1 4
Mil-L-9000 NO304-75 1 1 4 1 1 1 2 4 1 1 4 4 4 2 2 4
Mil-L-9236 V0747-75 2 2 4 1 1 1 4 4 2 4 4 4 4 4 2 4
Mil-E-9500 EO515-80 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1 1

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 146 Prédifa Technology Division



CteneHb coBMecTumocTu”

Mil-G-10924
Mil-H-13910
Mil-L-15016
Mil-L-15017
Mil-G-15793
Mil-F-16884
Mil-F-17111
Mil-L-17331
Mil-H-19457
Mil-L-21260
Mil-G-21568
Mil-H-22251
Mil-L-23699
Mil-G-25013
Mil-G-25537
Mil-F-25558 (RJ-1)
Mil-R-25576 (RP-1)
Mil-F-25656
Mil-L-25681
Mil-G-25760
Mil-P-27402
Mil-H-27601
Mil-S-81087
Mil-H-83282
Monoko, 3,5 % >npHocTtun

MonoyHas kucnota, ropsiyasi
MonouHas knucnoTa, xonogHas

MwuHepanbHoe macrno
MLO-7277 rugp.
MLO-7557
MLO-8200 rugp.
MLO-8515

Mobil 24 DTE

Mobil Delvac 1100, 1110, 1120, 1130

Mobil HF

Mobil Nyvac 20 n 30
Mobil Velocite C
Mobiloil SAE 20
Mobiltherm 600
Mobilux
MoHo6pombeH3on
MoHoxnop6eHson
MoHosTaHonammH
MoHoMeTunaHunmH
MoHomeTunrngpasuH
MoHoHuTpOoTONYON

—Parker (LT

11 MpunoxeHne

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

N0304-75
E0515-80
N0304-75
N0304-75
N0304-75
N0304-75
N0304-75
VO747-75
E0515-80
N0304-75
E0540-80
E0515-80
V0747-75
VO747-75
N0304-75
N0602-70
N0602-70
N0602-70
V0747-75
V0747-75
E0515-80
VO747-75
E0515-80
VO747-75
N8551-75
V0747-75
N0674-70
N0674-70
VO747-75
VO747-75
VO747-75
VO747-75
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
NO0674-70
VO747-75
VO747-75
E0540-80
VO747-75
E0540-80
V3819-75

N T N N N N N N N Y N N N N N N Y Y N N N g N N N O N N N N ={ =10\

QY

147

— 4 4 a4 a4 4

N A 4 24 4 a4 4 a4 4 a4 4 a4 a4 a4 a4 a4 a4 a4 A e =

FKM

—_ =4 a4 0 -4 4 44 4 4 4 4 a4 a4 4 4 4 4 a4 a4 4 4 a4 a4 a4 —4 4 a4 a4 a4 a4 4 4 a4 a4 4 4 4 a4 a4 a4 4 A a4 A a4

(HiFluor®)

FFKM

O T T T e e s N N S N N O S O S G S G T T = O \Et O W WU W U W U G U G G (U G G G

(Parofluor®)

€32 ¢« o
N < - = Mm =2
4 2 1 4 4 4
1 4 4 1 1 1
4 1 1 4 4 4
4 1 1 4 4 4
4 1 1 4 4 4
4 1 3 4 4 4
4 1 3 4 4 4
4 1 1 4 4 4
4 4 4 1 4 4
4 1 1 4 4 4
11 01 1 1 1
2 1

4 3 4 4 4
4 1 1 4 4 4
4 2 1 4 4 4
4 1 1 4 4 4
4 1 1 4 4 4
4 2 2 4 4 4
2 1 2 2
4 2 2 4 4 4
2 1

4 1 4 4 4
11 1 1 1 1
4 2 2 4 4 4
1 4 4 A1 1
4 4 4 4 4
1 4 11 1
4 1 3 4 4
4 3 3 4 4 4
4 3 3 4 4 4
4 1 4 4 4
4 3 1 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
1 111
4 1 2 4 4 4
4 1 1 4 4 4
4 1 2 4 4 4
4 1 2 4 4 4
4 4 4 4 4 4
4 4 4 4 4
2 4 4 2 2 2
4 4 4 4 4
2 1
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PykoBOACTBO NO KOJbLiaM KpPYrioro cevyeHust

Parker Hannifin
Prédifa Technology Division
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11 MpunoxeHne

CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

o =) o

S e B =223 552 cnccplcg

T Z W e o Lo wn < FF = m Z2 o o >
MoHoBUHUNaUeTUNEH E0540-80 1 1 1 1 1 1 2 2 1 2 2 2 2
N
HadTonHas kucnota VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 1 4
HadpranuH VO747-75 4 4 4 A 1 1 4 4 4 4 4 1 4
Hadta V0747-75 2 2 4 A1 1 1 4 4 2 2 4 4 4 4 2 4
Auetar HaTpws, BOGHbIN E0540-80 3 3 1 4 A1 1 3 4 4 4 A1 1 3 4 4
Bukap6oHaT HaTpus (MuTbeBas cona) N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Bucynedat HaTpusa N0674-70 1 1 1 1 1 1 11 4 1 1 1 1 1 1 1
BucynbdaT HaTpus, BoOHbIN No674-70 1 1 1 1 1 1 1 3 4 4 1 3 1 1 1
BopHokuncnbI HAaTp, Ha BogHOW ocHoBe (Bypa) N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Kap6oHaT HaTpusi, BOAHbIN (coaa) No674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Xnopupg HaTpus, CToNoBasi Cofb N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
LinaHng HaTpus, BOOHbIN N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
lmopokeug Hatpust, 10 % (rmppokeug Hatpus) E0540-80 3 3 1 4 1 1 1 1 4 4 1 1 1 4 4
lmppokeug Hatpus, 25 % EO540-80 3 3 1 4 1 1 1 1 4 4 1 1 1 4 4
lMnoxnopwug Hatpus, 20 % Vo747-75 2 2 2 A1 1 1 4 2 4 4 2 2 2 4 2 2
[Mnoxnopwug HaTpusl, BOGHbIN VOo747-75 4 4 3 A1 1 1 3 4 4 4 3 4 3 3 3
Metadocdart HaTpusi (KanroH) NO674-70 1 1 1 1 1 1 2 1 1 1 1 2 1
MeTacunukar HaTpus N0674-70 1 1 1 1 1 1 1 1 1 1 1 1
HwuTpaTt HaTpusa (HaTpueBas cenutpa) E0540-80 2 2 1 1 1 2 2 1 1 2 1 4
Hatpun, BogHbI E0540-80 3 3 1 1 1 1 3 3 4 4 1 3 3 1 3
Mepokeung, HaTpus E0540-80 2 2 1 1 1 1 2 2 4 4 1 2 2 2 1 4
docat HaTpus, NEPBUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 4
docaT HaTpurs, BTOPUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 4
docdaT HaTpus, TPETUYHbIN N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1
Conu Hatpusi N0674-70 1 1 1 1 1 1 2 1 1 1 1 1 A1 1 1 1
Cunukart HaTpus NO674-70 1 1 1 1 1 1 1 1 1 1 1 1
Cynbat HaTpus, BOGHbIN Noeé74-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Cynbcug HaTpus, BOAHbIN Noeé74-70 1 1 1 1 1 1 1 3 4 4 A1 3 1 1 1
Cynbut HaTpus No674-70 1 1 1 1 1 1 1 2 4 1 1 2 2 A1 1 1
Tunocynbgat HaTpus, BOgHbIN (3akpenuTtens) N0674-70 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
HeoH N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Kucnota Neville-Winthersche V0747-75 4 4 2 1 1 1 4 4 4 2 4 4 4 2 4
AuetaT Hukens E0540-80 2 2 1 4 A1 1 2 4 4 4 1 4 A 4 4 4
Xnopwug Hukens NO674-70 1 1 1 1 1 1 2 1 3 3 1 1 1 1 1 1
Conun Hukens No6é74-70 1 1 1 1 1 1 2 1 3 3 1 1 1 1 1 1
Cynbdat Hukens N0674-70 1 1 1 1 1 1 1 2 4 3 1 2 2 1 1 1
HuTpo6eHson VO747-75 4 4 4 2 1 1 4 4 4 4 4 4 4 4 4
HuTtpoaTtaH E0540-80 4 4 2 4 A1 1 2 2 4 4 2 2 2 2 4 4
HuTtpometaH E0540-80 4 4 2 4 A1 1 4 4 4 4 2 3 4 4 4
HutponponaH E0540-80 4 4 2 4 A 1 4 4 4 4 2 4 4 4 4 4
(0)
OkTaHxnopTtosnyon V0747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
OkTagekaH No6e74-70 1 1 4 1 1 1 2 4 2 1 4 4 4 2 1 4
N-okTaH VO747-75 2 2 4 A1 1 1 4 4 4 4 4 4 4 4 2 4
OKTMNOBLIA CNVPT E0540-80 2 2 1 1 1 1 2 2 4 4 2 2 2 2 2 2

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
adi Parker Hannifin
Pradlfa 148 Prédifa Technology Division



CteneHb coBMecTumocTu”

Oneym (ObIMSiLL@a cepHas KACNOTa)
HedTaHasa dpakumns
OnuekoBoEe Masno

OnenHoBas Kucnota

Oronite 8200

Oronite 8515
OpTO-XnopaTnnéeH3on
OpTo-guxnop6eHson

OS 45 tun Il (OS45)

OS 45 tun IV (0S45-1)

0S 70

LLlaBeneBas kucnota

OsoH

P

ManbMmuTUHOBAs Kncnota
MapacduHoBoe macno, 6ecuBeTHOe
MapacdurHoBas cmaska, >Kngkas
Parker O-Lube

Parker Super-O-Lube

MeHTaH (N-neHTaH)
MepxnopatuneH

MepxnopHasa kucnota

BeHsnH

MeTponaTtym (BasenuH)

HedTb, Cchipas

HedTb, Hxe 120 °C
PacTtutenbHble macna

®deHon

®deHunbeHson

DeHnN3TNNOBLIN achup
deHnnrngpasunH

DOpOoH (Kpaco4HbIi pacTBOPUTEND)
docdopHas kucnota, 20 %

docthopHas KucnoTa, KOHLEHTpMpOBaHHas

dochopHbI TpUxopua
MukpuHoBas kucnota, 10 %
MuKpWHOBas KUcnoTa, Xuakas
lMukpuHOBas Kucnora, BOgHas
MuHeH

CocHoBoe macno

MunepngnH

PacTBop A5 HaHeCeHVs MOKPbITUS

MNonnacupHbii nnactudukartop (Thiokol TP-90B)
MonvBrHMNOBas aueTaTHasi aMyNbCUs

AHTNpK3 Prestoned
Pri High Temo. lmgp. macno

—Parker (LT

11 MpunoxeHne

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

VO747-75
V0747-75
N8551-75
V3738-75
V0747-75
V0747-75
VO747-75
VO747-75
VO747-75
VO747-75
V0747-75
E0540-80
E0540-80

NO0674-70
NO0674-70
NO0674-70
N0674-70
E0540-80
N0674-70
V0747-75
V0747-75
NO0674-70
NO0674-70
NO0674-70
N0674-70
N0674-70
VO747-75
V0747-75
V3819-75
VO747-75
E0540-80
E0540-80
V3738-75
E0540-80
C0557-70
V3738-75
C0557-70
VO747-75
NO0674-70
V3819-75
E0540-80
E0540-80
E0540-80
N0674-70
V0747-75
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4 4 4 4 4
2 1 2 2
4 2 1 2 4 4
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PykoBOACTBO NO KOJbLiaM KpPYrioro cevyeHust

Parker Hannifin
Prédifa Technology Division

TONbKO CTaTh4yeckoe

(Hypalon)
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11 MpunoxeHne

CteneHb coBMecTumocTu”

MponaH, ras
MponuoHutpun
Mponunauetat
N-nponunauetoH
MponuneHoBbIN cnUPT (NponaHon)
MponuneH (nponeH)
Okcup, nponuneHa
MponunHuTpat

Pydraul 115E

Pydraul 230E, 312C, 540C
Pydraul, 10E, 29ELT
Pydraul, 30E, 50E, 65E, 9

Pyranol, TpaHcdopmaTopHoe macno(PCB)

MupnamHoBoe macno

Pyrogard 42, 43, 53, 55 (acmp doccopHoit kucnotel, HFDR)

Pyrogard C, D

Pyrolube

Pyrrol

Q

PTyTb

Xnopug pTyT!, BOOHbIN

Mapbl pTyTN

R

KpacHoe macno (Mil-H-5606)
KacTtoposoe macno

RJ-I (Mil-F-25558)

RME (pancoBblit MeTUNOBbINA 3¢hnp)
RME (pancoBblin MeTunoBbIn 3hup)
RME (pancoBblit MeTnoBbIN 3crp)

RME, pas6asneHHbiin Bogon (0,2-0,5 % Bogpbl)
RME, pas6asneHHbiin Bogon (0,2-0,5 % Boppbl)
RME, pas6asneHHbiin Bogon (0,2-0,5 % Boppbl)

RP-I (Mil-R-25576)
PancoBoe macno

S

CanuuunoBas Kucnota
AzoTHas kucnota, 10 %
A3oTHas kucnota, 65 %

A30THas KKCnoTa, KOHLEeHTpMpOoBaHHas

A30THast KUcnoTa, ObiMALLas

A30THas Kucnora, KpacHasd, ObiMALLadA
A30THas Kucnora, KpacHas, ObiMsALLaA

ConsiHas KucnoTa, 3-MoisipHas

ConsHas kucnora, KOHLUEeHTpupoBaHHas

Santo Safe 300

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

NO0674-70
N0674-70
E0540-80
E0540-80
N0674-70
V0747-75
V3819-75
E0540-80
VO747-75
VO747-75
V0747-75
V0747-75
N0674-70
E0540-80
E0540-80
NO0674-70
VO747-75
S0604-70

N0674-70
N0674-70
N0674-70

NO0674-70
NO0674-70
N0602-70

V8703-75
V3736-75
V8989-80
V8727-70
V8908-80
N0602-70
E0540-80

E0540-80
V3738-75
V3738-75
V3738-75
V3738-75
V3738-75
V3738-75
E0540-80
V3738-75
V0747-75

Kucnopog, rasoo6pasHoilii, okono 100-200 °C (5) S0604-70

—Parker [T
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PyKoBOACTBO MO KOMbLiaM KPYrnoro ceveHus
Parker Hannifin
Prédifa Technology Division



CteneHb coBMecTumocTu”

Kucnopog, razoob6pasHbliii, XonogHblin (4)
MnaeneHbIn cbip, 60 % >XMPHOCTK, CyXoi

Cma3zo4Hble Macna, gnadrpHoe OCHOoBaHWe

CmasoyHble macna, HedhTsiHOe OCHOBaHMWe
CwmagzouyHble macna, SAE 10, 20, 30, 40, 50
2KunpoBasi 06pesb

YepHbIi LWeno4vb

Cepa

Cepa, »xunpkas

Xnopwug cepbl

[ByoKunch cepbl, MOKpasi

[ByoKuncb cepbl, cyxas

lekcadTopug, cepbl (SF6)

M3BecTkoBasa cepa

Ovcynedng yrnepopa

CepHas Lwenoyb

CepHas kucnota, 96 %

CepHas kucnota, 3-monsipHas

CepHas KucnoTa, KOHLEeHTppoBaHHast

CepHas kucnota, abiMswas (20/25 % oneym)

Tprokmnchb cepsbl, cyxas

Cynbcug Bogopoaa

Cynbung, Bogopoaa, MOKpbIi, ropsaydmii
Cynbhung Bogopoaa, MOKpbIA, XONOAHbIN
Cynbcurg Bogopoaa, Cyxon, ropsiduni
Cynbcung Bogopoaa, Cyxo, XOnoaHbIn
CepHucTas knucnora

Mopckas (coneHas) Boga

MbIfibHBIV pacTBOpP, BOAHLIN

Shell 3XF Mine Fluid

Shell Alvania Fat Ne 2

Shell Carnea 19 n 29

Shell Diala

Shell Iris 905

Shell Lo Hydrax 27 n 29

Shell Macoma 72

Shell Tellus Ne 27 (Ha HedTsAHON OCHOBE)
Shell UMF (5 % apomaTunsatopsbl)
Hutpat cepebpa

HutpaT cepebpa, BOgHbIN
CwunukatHble achupbl

CnnukoHoBasi cMaska

CwunukoHoBble Macna

Sinclair Opaline CX-EP-Lube

Skelly, pactsopuTtens B, C, E,

Skydrol 500

—Parker (LT

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker

C0557-70
N8551-75
V0747-75
N0674-70
N0674-70
N0674-70
V3738-75
E0540-80
VO747-75
V0747-75
E0540-80
E0540-80
C0557-70
E0540-80
VO747-75
V3738-75
V3738-75
VO747-75
V3738-75
V3738-75
V0747-75
E0540-80
E0540-80
E0540-80
E0540-80
E0540-80
V0747-75
N0674-70
E0540-80
N0674-70
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
E0540-80
E0540-80
VO747-75
E0540-80
E0540-80
N0674-70
N0674-70
E0540-80
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PykoBOACTBO MO KOMbLiaM KPYrnoro cevyeHus
Parker Hannifin
Prédifa Technology Division

TONbKO CTaTh4yeckoe
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11 MpunoxeHne

CteneHb coBMecTumocTu”

Skydrol 7000

SME (coeBbli METUIOBBIA 3¢hUpP,
SME (coeBblIi MeTUNOBLIN 3hup,
SME (coeBblIn METUNOBBIV 3huUp,
SME (coeBblIli MeTUNOBLIN 3chup,
SME (coeBblli METUOBLIN 3P,
SME (coeBblli METUOBBIN 3P,
Socony Vacuum PD959B

— P P

)
)
)
)
)
)

KanbLyHnpoBaHHasi copa (kap6oHaT HaTpusi)

AuetaTt HaTpus
CoeBoe macno
Sovasol Ne 1,2 1 3
Sovasol Ne 73 n 74

BEeKOH, XXMBOTHBIN XXMP (CM. XKNBOTHOE Maco)

Stanno atunmopdonnH
Stauffer 7700

CTteapuHoBas kucnora
AsoT

A30T, XKnakui

A30T, ra3oo6pasHbliii
Tetpaokcug gnasota (N204)
PacTteoputens Ctogaapra
Ctupon

Sunoco, Bce [OCTYMHbIE XXMpPbl
Sunoco Ne 3661

Sunoco SAE 10

Sunsafe (orHecToiikas rmapaBn4eckas X1MaKoCTb)

BbICOKOOKTaHOBbI 6EH3UH
BblcOkOOKTaHOBbI 6eH3uH Shell
Swan Finch EP cma3ska

Swan Hypoid-90

T

Yaii

lyopoH (6UTyMHbIN)

[yapoHHoe mMacno, Kap6onmHeyMm
Ckvinupgap

TepnuHeon

TpeTu4HbI 6yTUNOBBIA CNMPT
TpeTu4HbIli 6YyTMNOBLIA MepKanTaH
TeTpabpommeTaH
TeTpabytuntutaHar
TeTpaxnopataH
TeTpaxnopaTtuneH

Tetpaxnopug yrnepoga
TeTpaaTunosbI CBUHEL,
TeTpasTnnMpOBaHHbIN CBUHEL,

—Parker [T

KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne

Parker

E0540-80

V8703-75
V3736-75
V8989-80
V8727-70
V8908-80
NO0674-70
NO0674-70
E0540-80
N0674-70
N0674-70
V0747-75
N0674-70
E0540-80
VO747-75
N0674-70
C0557-70
N0674-70
N0674-70
V3860-75
N0674-70
V3819-75
NO0674-70
NO0674-70
N0674-70
N0674-70
N0674-70
N0674-70
N0674-70
NO0674-70

E0540-80
VO747-75
N0674-70
N0674-70
VO747-75
V0747-75
VO747-75
VO747-75
E0540-80
V3819-75
VO747-75
VO747-75
VO747-75
VO747-75
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TONbKO CTaTu4yeckoe

s EEOO
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CteneHb coBMecTumocTu”

TetparugpodypaH (THF)

TeTpanuH

Texaco 3450 (TpaHCMUCCUOHHOE Macho)
Texaco Capella A n AA

Texaco Regal B

Texaco Uni-Temp. cMa3o4Hoe BELLECTBO
Texamatic A TpaHCMUCCNOHHOE Macno
KunpkocTtb Texamatic 1581

XKnpkoctb Texamatic 3401

XKunpgkoctb Texamatic 3525

XKunpgkoctb Texamatic 3528

Texas 1500 macno

Thiokol TP-90B (nonuacupHbIii nnactudukaTop)
Thiokol TP-95

Tidewater Multigear 140, EP-Lube
Tidewater Oil-Beedol

>KnBoTHOE macno

TeTpaxnopug TUTaHa

Tonyon

[OuunsoumnaHat Tonyona
TpaHchopmaTopHble Macna (Ha HedhTSHON OCHOBE)
TpaHchopmaTopHOe Macno

TpuaueTnH

Tpuapundocoar
TpubyTokcnatundocoar
TpubyTnmepkanTaH

TpubyTtnndgocdat

TpuxnopykcycHas Knucnora
TpuxnopataH

TpuxnopatuneH (Tri)

TpuxnopmeTaH (xnopodopm)
Tpukpeaundocdar (acup) (TCP)
TpuataHonamuH

TpudTtopaTtaH

TpudcpTopTonyon

TpuokTundocoar (3cup)
Tpunonudocdar

TyHroBoe macsno (Macno KATancKoro gepesa)
Typ6buHHOEe macno

TypbuHHoe macno Ne 15 (Mil-L-7808)
Typ6uHHoe macno Ne 35

U

Ucon Fat 50-HB-55

Ucon Fat 50-HB-100

Ucon Fat 50-HB-260

Ucon Fat 50-HB-5100

—Parker (LT

KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne

Parker
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N0674-70
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TONbKO CTaTh4yeckoe

(Hypalon)
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CteneHb coBmecTumMocTu' KomnayHA cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaTn4eckoe
Parker - % g

5 o 2 S 2% s ss € ¢

s 03 EeEEes SRzl s
Ucon Fat 50-HB-660 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-1145 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-135 N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-285 No674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-300X No674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-625 No674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon Fat LB-65 No674-70 1 1 1 1 1 1 1 2 1 2 2 2 1 1
Ucon Hydrolube J-4 N0674-70 1 1 1 1 1 1 2 1 4 4 1 2 2 1
Ucon macno 50-HB-280X N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon macno LB-385 No674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Ucon macno LB-400X No674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Univis 40 (rngpasnuyeckas XXMaKoCTb) N0674-70 1 1 4 1 1 1 2 4 1 1 4 4 4 2 1 4
Hecumm. gnmetunrngpasvH (UDMH) EO0540-80 2 2 1 4 1 1 2 2 1 1 1 1 4 4
[MnoxnopucTas kucnota V3819-75 4 4 2 1 1 1 4 4 4 2 4 2 4
Vv
BazenuH N0674-70 1 1 4 1 1 1 3 4 1 1 4 4 3 1 1
Versilube F-50 E0540-80 1 1 1 1 1 1 11 1 1 1 1 1 1 1 3
BuHunauetuneH E0540-80 1 1 1 1 1 1 2 2 1 2 2 2 2
VV-H-910 E0540-80 3 3 1 1 1 1 2 4 4 2 2 2 2 2
w
TopmosHas »xupkocTs Wagner 21B EO540-80 3 3 1 4 A1 1 2 1 2 2 4 3
PacTtBopeHHoe B Boge Motowlee cpeacteo  N0674-70 1 1 1 1 1 1 2 2 4 4 1 2 2 2 1 1
Bopa (TexHnyeckasi) po 100 °C EO540-80 1 2 1 2 1 1 3 2 4 4 1 2 3 3 3 2
Bopa (texHnyeckas) go 70 NO0674-70 1 1 1 2 1 1 2 1 4 4 A1 1 1 1 1 1
Bopa, Tsbkenas (okcug pentepus) N0674-70 1 1 1 1 1 2 1 4 4 1 1 A1 1 1 1
Map c Temnepatypown go 150 °C E0540-80 4 4 1 4 A1 1 4 4 4 4 A 4 4 4 4
Map c TemnepaTypoii Bobiwe 150 °C V8545-75 4 4 2 4 2 1 4 4 4 4 4 4 4 4 4 4
Cwmecb Bofbl ¢ rmukonem (30 % / 70 %) E0540-80 2 2 1 2 A1 1 2
Cwmecb Bofpbl/Macna VG292-70 2 3 4 1 1 1 4 4 4 2 4
Bopopop, E0540-80 1 1 1 1 1 1 1 1 2 1 1 1 1 4 4
Bopopop, razaoo6pasHbiil, rops4ui E0540-80 1 1 1 1 1 1 1 2 2 1 1 1 2 A1 3 3
Bopopopn, razaoo6pasHbiil, XONOLHbIN EO540-80 1 1 1 1 1 1 1 2 2 1 1 1 2 1 3 3
Mepokcug Bogopoaa, 30 % Vo747-75 3 3 1 1 1 1 1 1 4 1 1 1 1 1 1
Mepokcug Bogopoaa, 90 % V0747-75 4 4 4 1 1 1 4 4 4 4 4 4 4 3 1
BuHo, 6enoe BUHO, KpacHOE BUHO N8551-756 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
BuHHasa kucnota, BogHas N0674-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
Wemco C N0674-70 1 1 4 A1 1 1 2 4 1 1 4 4 4 4 1 4
Bucku N8551-75 1 1 1 1 1 1 1 1 4 4 A1 1 1 1 1
Wodman salt® (nponntka apeBecuHbl) N0674-70 1 1 1 1 1 1 2 1 2 A1 1 1 1 1 1 1
X
KceHoH N0674-70 1 1 1 1 1 1 1 1 1 1 1 1 1 1
KevnngmH (cmecb apomatudeckmx amuHos) V8920-75 3 3 4 4 1 1 4 4 4 4 4 4 4 4 4 4
KcuneH Vo747-75 4 4 4 A1 1 1 4 4 4 4 4 4 4 1 4
Z
3eonut N0674-70 1 1 1 A1 1 1 1 1 1 1 1 1 1
AueTtar UnHKa E0540-80 2 2 1 4 A1 1 2 4 4 4 1 4 A 4 4 4

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
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CteneHb coBmecTumMocTu" KomnayHa cratuyeckoe n guHammyeckoe npumeHeHne TONbKO CTaT4yecKoe
Parker - % g

o = S

S g5 33 i st 32 fis g

I 2 Wi rtZ e O o <« FF = o 2 0 o >
Xnopwg, uyHka NOo674-70 1 1 1 1 1 1 1 1 4 1 1 1 1 1
Conm umnHka NOo674-70 1 1 1 1 1 1 i 1 4 1 1 1 1 1 1 1
Cynbart umnHka NO0674-70 1 1 1 1 1 1 1 2 4 1 2 2 1 1 1
Xnopup onoga (1) NO674-70 1 1 1 1 1 1 1 1 11 1 1 1 2
Xnopug onosa (IV) NO674-70 1 1 1 1 1 1 4 1 1 1 1 4 1 2
Xnopug onosa (IV), 50 % NO674-70 1 1 1 1 1 1 4 1 1 1 1 4 1 2
Xnopug onosa, BOAHbIN No674-70 1 1 1 1 1 1 1 1 4 4 A 1 1 1 1
JlumoHHasa Kncnota, BogHas C0557-70 1 1 1 1 1 1 1 1 4 4 1 1 1 1 1
PacTBOp TPOCTHMKOBOIoO caxapa NO0674-70 1 1 1 1 1 1 2 1 4 4 1 1 A1 2 1 1
CBEeKOSbHbIN COK NOo674-70 1 1 1 A1 1 1 1 1 4 4 A1 1 1 1 1

T CTeneHb COBMECTUMOCTH:

1 = yooBneTBopuTENbHaAS,

2 = cnabas (HacTnyHas),

3 = ycnoBHas,

4 = HeyOBNETBOPUTENBbHAS!, MYCTOE MECTO = HEOCTaTOYHO JaHHbIX.
Tab. 11.4 Tabnvya coBMECTUMOCTU CPen

m PyKkoBOACTBO MO KONbLAM KPYr/IOro ceYeHust 1 1
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11.4 NMpepmeTHbIN YKa3aTesb H
HedTerasosasi NpOMbILLNIEHHOCTb, 97
A Huskne Temnepatypbl, 92
ABTOMOGWIECTPOEHNE, 89 HemeLikoe 06beanHEHE CreLnaniicToB ra3oBoro 1 BOAONPOBOAHOMO
AHTUIKCTPY3MOHHbIE KonbLia Parbak® , 55 xo3siicTea - (Deutscher Verband fiir Gas und Wasser e.V.), 87
AspokocmMuydeckas otpacsb, 96
(o)
B O6paboTka noBepxHoOCTH, 56
basoBble anacTomepbl, 74 O6paboTka MOBEPXHOCTY NMLIEBbLIX CTOPOH yNnoTHeHus, 107
BuomepnumHa, 90 OnpepneneHie KOHCTPyKLMK, 9
ByTaaneHakpunoHUTPNILHBIA Kay'yK, 74 OceBble cTaTNyecKne ynioTHeHus, 11
ByTtapuerosbiit kay4yk (BR), 74 OcTaTouHas fedopmauys npu cxatuu, 100, 100
ByTunkayuyk (IIR), 74 OcrTaTo4Hoe yanuHeHue, 118
OcTpeble kpas, 20
B Ownbkm Npu yctaHoBKe, 124
BakyymHble yrnotHeHus, 97 OcTato4Hoin gecdopmauun npu cxatum, 122
BspbiBHas gekomnpeccusi, 123 OcbopMmneHns 3akasa, 69
BpauieHnue, 20
Bbi6op komnayHaa, 79 n
Bbinasnusaxue B 3a3op, 121 MepeKkpecTHble CCbIKM Ans pa3mepos, 127
Bbicokue Temnepatypsi, 91 MepeKkpy4eHHble YNNOTHUTENbHbIE KonbLa, 123
Bbixop 13 cTpos n3-3a , 122 Mep6yHaH Perbunan, 74
MepdTopkayuyk (FFKM), 77
r MuwesBas n papmareBTnyeckas NpPoMbILLIEHHOCTH, 96

apvpoBaHHEI GyTafneHakpunoHUTPBHBIN Kayuyk (HNBR), 77 MpothocTs (repmeTnyHOCTb), TexHUueckast maoTHOCTb, 101
MHeBMaTMYeCKUn NOpLUEHb — «MnaeatoLas» cbopka, 15

a MokpbiTus ParCoat® , 69
[Osvratens, 89 MonuakpunaTHbiin Kaydyk (ACM), 78
OuHamnyeckune ynnotHeHus, 12 MNpegenbHoe yaniHexune, 113
[vHamuyeckoe ynnoTHEHWE NOPLLHS 1S r’MapaBinyeckmx MperMyLLecTBa YNNOTHUTENbHbIX KoneL, 7

npuMeHeHni, 35 MprBogHbIe peMHK, 16
AnHamnyeckoe ynnoTHeHVe NOPLUHS A MHEBMaTUHECKUX MNprMeHeHNe B CaHUTAPHO-TUMMEHNYECKIX YCNOBUSIX, 97

npuMeHeHui, 40 MprimeHeHne ans paboTbl ¢ razoM, 94
[dvHamMuyeckoe ynnoTHeHWE C «nnaBatoLein» cOOpKOi Ans Mpumvep, 69

MHEeBMaTNYECKNX NPUMEHeHNI, 44 Mpymep odopMneHus 3akasa, 52, 53
[OnHamunyeckoe ynnoTHeHne WwToka , 37, 42 Mpumecw, 19

Mpon3sogcTBO NONYNPOBOAHUKOB, 94

" MpoTnBorpmnbKoBble KoMMNayHAabl, 98
MN3meHeHne obbema, 117 MpoxoXxaeHne nonepeyHbIX NPoCBePeHHbIX oTBepcTuiA, 19
WsHoc, 112 MpoyHoCTb Npu pacTsxeHuu, 113
WHpekc coBmecTumocTy anactomepa (ECI), 102 MpsiMOyroibHbIe pasMepbl MOCa[04HON KaHaBKN — OceBas
MHCTpYKLMM NO NPOEKTUPOBAHNIO 1 YCTaHOBKe, 19 pecdopmaums, 11
Wcnonb3oBaHne ynioTHUTENBbHBIX KOMeL, ¢ HaHECEHHbIM MepeumncneHsb, 71

nokpbiTnem ParCoat, 68 Monuankunexrnukons, HEPG, 91
WcnbiTaHus Ha cTaperue, 99 Monuansdaonedurbl (PAO) n oTHocsLmecs yriesopopoasl, HEPR, 91
WcTtupaHue, 99

P
K PapgmanbHble cTatnyeckme ynioTHeHus, 10
KomMnayHab! Ans npuBogHbIX peMHein, 16 Papnauus, 114
KoMrieKTbl ynnoTHUTeNbHbIX Korel, 64 Pa3mepbl NOCaA04HOI KaHABKN — AMHAMUYECKOe
Kopo6ka nepepga4, 90 rMOpaBnnYecKoe yrnoTHeHve, 14
Kopposusi, 103 Pa3Mmepbl NOCaA04HOI KaHaBKW /1S «MaBatoLLero»
KoaddurumeHT Tennosoro paciumpenms, 99 YMAOTHUTENBHOMO KonbLa, 15
KTW, 87 Pasmepbl NocafoyHoii KaHaBK 1t COEAMHEHNS Tuna
«J1aCTOYKMH XBOCT», 12

M Pasmepbl nocafoyHoOn KaHaBkn — MHEBMATUYECKOe
MoHTaxHble cmasku, 63 yrnnoTHeHue, 15

m PyKOBOACTBO MO KOMbLAM KPYr/ioro ceveHust
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Pasmepbl nocago4HOM kaHaBkyn — paguanbHas gedopmauus, 10 (0]

Pasmepbl npu c>xaTm 1 pacyeTHble pa3mepsl, 21 ®dacku, 19
Pasmepbl npu c>katnn 1 pacyeTHble pa3mepbl Ans dTopkayyyk (FKM), 76
rMapaBnMyecKnx npumeHeHmn, 34 dTopocunmkoHoBbIl kay4yk (FVMQ), 77

Pasmepbl npu c>kaTnn 1 pacyeTHble pa3mepsbl Ans
NHeBMaTNYeCKNX NnpumMeHeHnin, 39

Pe3bboBble coegnHeHus, 52 X
Pe3b60oBble coegnHeHus 1ISO 6149-1 ana meTprnyeckon XumMmnyeckasa obpaboTka, 90

TpybonposogHon apmaTtypsbl, 52 Xnop6ytunosbiin kay4dyk (CIIR), 75
PesbboBble coeanHeHus no SAE, 53 XnopnepeHosblili kay4yk (CR), 75
Penakcauus Hanpsi>keHus, 113 XnopcynboHMPOBaHHbIN NOANATUAEHOBbLIN Kay4yk (CSM), 75

XpaHeHue, 106

C
Cxatwue, 115 11}
Cwuna gedopmanum nonepeyHoro ceyenns, 114 LLlepoxoBaTocTb 06paboTKy MOBEPXHOCTU — CTaTU4ECKOE
CurcTembl, UCNONb3YOLLME COSTHEYHYIO 3Hepruto, 91 ynnoTtHexue, 11, 12, 12
CurcTembl KOHANMLMOHMPOBaHKSA Bo3ayxa, 90
CkopocTb yTeyku rasa, 104 )
Cwmaska Parker O-Lube, 64 OKcTpemanbHble Temneparypsl, 91
CooTtBeTcTBME CTaHgapTam, 87 OnacTtomepbl, 71
CrtanpgapTtbl, 125 OneKTpunyeckre ceoncTea anactomepos, 103
CrapeHune, 99 AnuxnopruapuHoBsbln Kaydyk (CO, ECO), 76
Cratunyeckue , 21 OTuneHakpunaTHbeln kaydyk (AEM), 76
CraTtundeckne ynnotHeHus, 9 OTuneHnponuneHoBbli kayvyk (EPM, EPDM), 76
CraTtndeckne ynnoTHeHns — TpaneuenganbHbliin nas (ons OdbbekT Dxoyns , 106

COeQMHEHNS TUNa «JTACTOYKMH XBOCT»), 12
CraTtunyeckoe , 30 g
CTtaTn4yeckoe ynnoTHeHUe LWIToKa, 26 AnepHasa aHepreTuka, 96

CTolikocTb K n3Hocy, 118
CuHTeTnyeckun acomp, HEES, 91

T

Tabnuua coBmecTmocTn cpea, 130

TeeppocTtb, 106

TepmuHonorus wepoxosatoctn, 108

TepmonnacTuyHbln nonuypetaH (TPU), 78

TexHONornst OXNaXKAeHUs N KOHAMUMOHUPOBaHWS Bo3ayxa, 94

TonnuBHas cuctema, 89

TopmosHasa cucTtema, 89

Tpenue, 109

Tpurnuumpng (pancosble Macna, pPancoBbIil METUNOBbLIN 3up),
HETG, 91

y

YnnotHenus, 21

YnapHas ynpyroctb, 114

YonuHenne, 20

YMeHbLUEeHVEe NonepeYyHoro ceyexns,, 107

YnnotHeHue noplHs, 21, 34, 39

YnnotHeHue dnaHua, 21

YnnotHeHune witoka, 21

YNnoTHUTENbHbIE KOJbLa KPYrioro ceveHnst Ans pesbboBbiX
coefviHeHun, 52

YRAoTHUTESbHbIE KOSbLia KPYIIoro Ce4eHUs cepumn 2-xXxx, 47

YcTaHoBo4Hble nNpucnocobneHns, 20

YnpaBneHne no KOHTPOSIO 3a NULLIEBBIMY NPOJYKTaMU 1
nekapcTBeHHbIMM cpegcTeamu CLLA (FDA), 88
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Europe, Middle East, Africa

AE - United Arab Emirates, Dubai
Tel: +971 4 8127100
parker.me@parker.com

AT - Austria, Wiener Neustadt
Tel: +43 (0)2622 23501-0
parker.austria@parker.com

AT - Eastern Europe, Wiener
Neustadt

Tel: +43 (0)2622 23501 900
parker.easteurope@parker.com

AZ - Azerbaijan, Baku
Tel: +994 50 2233 458
parker.azerbaijan@parker.com

BE/LU - Belgium, Nivelles
Tel: +32 (0)67 280 900
parker.belgium@parker.com

BG - Bulgaria, Sofia
Tel: +359 2 980 1344
parker.bulgaria@parker.com

BY - Belarus, Minsk
Tel: +375 17 209 9399
parker.belarus@parker.com

CH - Switzerland, Etoy
Tel: +41 (0)21 821 87 00
parker.switzerland@parker.com

CZ - Czech Republic, Klecany
Tel: +420 284 083 111
parker.czechrepublic@parker.com

DE - Germany, Kaarst
Tel: +49 (0)2131 4016 0
parker.germany@parker.com

DK - Denmark, Ballerup
Tel: +45 43 56 04 00
parker.denmark@parker.com

ES - Spain, Madrid
Tel: +34 902 330 001
parker.spain@parker.com

Fl - Finland, Vantaa
Tel: +358 (0)20 753 2500
parker.finland@parker.com

FR - France, Contamine s/Arve
Tel: +33 (0)4 50 25 80 25
parker.france@parker.com

GR - Greece, Athens
Tel: +30 210 933 6450
parker.greece@parker.com

HU - Hungary, Budadrs
Tel: +36 23 885 470
parker.hungary@parker.com

IE - Ireland, Dublin
Tel: +353 (0)1 466 6370
parker.ireland@parker.com

IT - Italy, Corsico (Ml)
Tel: +39 02 45 19 21
parker.italy@parker.com

KZ - Kazakhstan, Aimaty
Tel: +7 7273 561 000
parker.easteurope@parker.com

NL - The Netherlands, Oldenzaal
Tel: +31 (0)541 585 000
parker.nl@parker.com

NO - Norway, Asker
Tel: +47 66 75 34 00
parker.norway@parker.com

PL - Poland, Warsaw
Tel: +48 (0)22 573 24 00
parker.poland@parker.com
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