Standard PIP Groove Sizes

Millimeters
Max Draft
Width | Height Groove Max Gap Radius | perside
Tolerance
1.52 2.29 + | 0.08 0.05 0.25 1°
2.00 3.00 + | 0.10 0.10 0.25 1°
2.40 3.50 + | 0.10 0.20 0.25 1°
2.75 4.00 + | 0.15 0.20 0.35 1°
3.00 4.50 + | 0.15 0.30 0.35 1°
3.50 5.00 + | 0.15 0.40 0.50 2°
4.00 6.00 | 0.20 0.50 0.50 2°
4.50 7.00 + | 0.20 0.70 0.75 2°
5.00 8.00 | 0.25 0.80 0.75 2°
lnehes Max Draft
Width | Height Groove Max Gap Radius | perside
Tolerance
.060 .090 + | .003 .002 .010 1°
.079 118 t | .004 .004 .010 1°
.094 .138 t | .004 .008 .010 °
.108 .157 + | .006 .008 .014 1°
.118 177 + | .006 .012 .014 1°
.138 197 + | .006 .016 .020 2°
.157 .236 + | .008 .020 .020 2°
177 .276 + | .008 .028 .030 2°
.197 .315 + | .010 .031 .030 2°
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RECOMMENDED GROOVE

CROSS-SECTION

Select size based on tolerance & space available.
Highlighted sizes are the most common.

When space permits, Parker OES recommends using
2.75 x 4.00 or larger grooves for improved seal
contact width.
Max gap should include both mating surface’s
flatness, any standoffs, component deflections, and /

or creep.

Surface finish RMS
* Liquid : 0.8 ym (32 pin) recommended
1.6 pm (63 pin) max

« Gas:

0.4 um (16 pin)



Groove Sizes

						Goals for seal sizes

						Minizine number of groove sizes

						Support variety of tolerances & component thickness'

								O-Ring Grooves

				Seal		O-Ring Groove Reference		Width		Height

				1.78		0.070 Standard		2.64		1.32

				2.62		0.103 Standard		3.53		1.96

				3.53		0.139 Standard		4.62		2.64

				5.33		0.21 Standard		7.11		3.99

				6.99		0.275 Standard		8.94		5.23

								Groove Sizes

								Width		Height		Tol				Max Gap		Radius				Seal Height		Seal Tol										Total Groove Variation

				x				1.14		1.65		±		0.05		0.05		0.25						±		0.10								0.15

								1.35		2.00		±		0.05		0.05		0.25						±		0.13								0.15

				x				1.52		2.29		±		0.08		0.05		0.25						±		0.15								0.21

								1.75		2.50		±		0.08		0.08		0.25						±		0.15								0.24		0.70

								Millimeters												Max Draft per side

								Width		Height		Groove Tolerance				Max Gap		Radius				Seal Height		Seal Tolerance				LMC		Nom		MMC		Total Groove Variation

								1.52		2.29		±		0.08		0.05		0.25		1°		3.00		±		0.15		15%		24%		30%

						ESD Standard		2.00		3.00		±		0.10		0.10		0.25		1°		4.00		±		0.20		16%		25%		31%		0.30		0.67

						ESD Standard		2.40		3.50		±		0.10		0.20		0.25		1°		4.70		±		0.20		16%		26%		31%		0.40		0.69

						ESD Standard		2.75		4.00		±		0.15		0.20		0.35		1°		5.35		±		0.20		16%		25%		31%		0.50		0.69

						ESD Standard		3.00		4.50		±		0.15		0.30		0.35		1°		6.05		±		0.20		15%		26%		30%		0.60		0.67

						ESD Standard		3.50		5.00		±		0.15		0.40		0.50		2°		6.75		±		0.20		15%		26%		30%		0.70		0.70

						ESD Standard		4.00		6.00		±		0.20		0.50		0.50		2°		8.10		±		0.20		15%		26%		30%		0.90		0.67

								4.50		7.00		±		0.20		0.70		0.75		2°		9.50		±		0.20		15%		26%		30%		1.10		0.64		 

								5.00		8.00		±		0.25		0.80		0.75		2°		10.90		±		0.20		15%		27%		30%		1.30		0.63

								Inches												Max Draft per side

								Width		Height		Groove Tolerance				Max Gap		Radius

								.060		.090		±		.003		.002		.010		1°

								.079		.118		±		.004		.004		.010		1°

								.094		.138		±		.004		.008		.010		1°

								.108		.157		±		.006		.008		.014		1°

								.118		.177		±		.006		.012		.014		1°

								.138		.197		±		.006		.016		.020		2°

								.157		.236		±		.008		.020		.020		2°

								.177		.276		±		.008		.028		.030		2°

								.197		.315		±		.010		.031		.030		2°



								3.00		5.00		GM standard size, have in folder/template but not published as recommended size



												Parking Lot - Square groove sizes













Portfolio



				Press-In-Place Product Portfolio

				Standard Groove Profiles				Molded		Extruded

				Width, mm
(in)		Depth, mm
(in)		Diamond Seal		Hexapod
Solid Spliced		Keyhole
Hollow Spliced		Jigsaw
Solid Overlap

				1.52
(.060)		2.29
(.090)		◒		○		○		○

				2.00
(.080)		3.00
(.118)		●		◒		○		○

				2.40
(.095)		3.50
(.138)		●		◒		○		○

				2.75
(.108)		4.00
(.157)		●		●		○		○

				3.00
(.118)		4.50
(.177)		●		●		○		 ●*

				3.50
(.138)		5.00
(.197)		●		●		●		●

				4.00
(.157)		6.00
(.236)		●		●		●		●

				4.50
(.177)		7.00
(.276)		●		●		●		●

				5.00
(.197)		8.00
(.315)		●		●		●		●



				Rapid Prototype Options Available

				○ Not Available    ◒ Compound Dependant    ● Available

				* Jigsaw Seal Designed for 4.65 mm deep groove





Criteria

														Criteria

														>/= 15% LMC compression w/o flatness and gaps

														>/= 10% LMC compression w/ flatness and gaps

														</= 30% MMC compression

														< 100% volume fill at MMC

														>/= 1.0 Mpa across 1mm LMC seal pressure for low pressure joints (for material with XXX psi 100% modulus)

														>/= 1.5 Mpa across 1mm LMC seal pressure for high pressure joints (for material with XXX psi 100% modulus)

														Minimize Seal Load

														Stability Check within XX% of aligned seal pressure

														Pressure up to 250 psi

														Install easy - Not too hard to push into groove

														Install easy - Not too much extra material

														Self retain - at LMC retention rib provide 2X more removal force than seal weight?

														Robust to improper seal assembly, running finger along seal





Seal Shape

				Seal Radius

						Full Radius		Historically claimed to help reduce mold fouling and non-fills
Non-uniform contact pressure maximizing seal pressure in middle of bead
Lower contact force
Can have poor contact width and not very stabile at LMC

						Flat Radius





Sheet1

		2		3		3.95		1.41		1.17		0.22		2.02		2.23		2.17		0.29				4		1.28		0.75		0.2		2		2.25		2.2		0.254

		2.4		3.5		4.68		1.66		1.39		0.26		2.39		2.63		2.56		0.35				4.7		1.58		1.25		0.25		2.4		2.65		2.6		0.38

		2.75		4		5.35		1.90		1.59		0.30		2.74		3.01		2.93		0.40				5.35		1.8		1.5		0.3		2.7		3.05		3		0.5

		3		4.5		5.93		2.11		1.76		0.33		3.03		3.34		3.25		0.44				6.05		2		1.75		0.33		2.95		3.35		3.4		0.5

		3.5		5		6.75		2.4		2		0.38		3.45		3.8		3.7		0.5				6.75		2.4		2		0.38		2.45		3.8		3.7		0.5

		4		6		7.91		2.81		2.34		0.45		4.04		4.45		4.33		0.59				8.1






Groove Sizes

						Goals for seal sizes

						Minizine number of groove sizes

						Support variety of tolerances & component thickness'

								O-Ring Grooves

				Seal		O-Ring Groove Reference		Width		Height

				1.78		0.070 Standard		2.64		1.32

				2.62		0.103 Standard		3.53		1.96

				3.53		0.139 Standard		4.62		2.64

				5.33		0.21 Standard		7.11		3.99

				6.99		0.275 Standard		8.94		5.23

								Groove Sizes

								Width		Height		Tol				Max Gap		Radius				Seal Height		Seal Tol										Total Groove Variation

				x				1.14		1.65		±		0.05		0.05		0.25						±		0.10								0.15

								1.35		2.00		±		0.05		0.05		0.25						±		0.13								0.15

				x				1.52		2.29		±		0.08		0.05		0.25						±		0.15								0.21

								1.75		2.50		±		0.08		0.08		0.25						±		0.15								0.24		0.70

								Millimeters												Max Draft per side

								Width		Height		Groove Tolerance				Max Gap		Radius				Seal Height		Seal Tolerance				LMC		Nom		MMC		Total Groove Variation

								1.52		2.29		±		0.08		0.05		0.25		1°		3.00		±		0.15		15%		24%		30%

				Recommended		ESD Standard		2.00		3.00		±		0.10		0.10		0.25		1°		4.00		±		0.20		16%		25%		31%		0.30		0.67

						ESD Standard		2.40		3.50		±		0.10		0.20		0.25		1°		4.70		±		0.20		16%		26%		31%		0.40		0.69

						ESD Standard		2.75		4.00		±		0.15		0.20		0.35		1°		5.35		±		0.20		16%		25%		31%		0.50		0.69

						ESD Standard		3.00		4.50		±		0.15		0.30		0.35		1°		6.05		±		0.20		15%		26%		30%		0.60		0.67

						ESD Standard		3.50		5.00		±		0.15		0.40		0.50		2°		6.75		±		0.20		15%		26%		30%		0.70		0.70

						ESD Standard		4.00		6.00		±		0.20		0.50		0.50		2°		8.10		±		0.20		15%		26%		30%		0.90		0.67

								4.50		7.00		±		0.20		0.70		0.75		2°		9.50		±		0.20		15%		26%		30%		1.10		0.64		 

								5.00		8.00		±		0.25		0.80		0.75		2°		10.90		±		0.20		15%		27%		30%		1.30		0.63

								Inches												Max Draft per side

								Width		Height		Groove Tolerance				Max Gap		Radius

								.060		.090		±		.003		.002		.010		1°

								.079		.118		±		.004		.004		.010		1°

								.094		.138		±		.004		.008		.010		1°

								.108		.157		±		.006		.008		.014		1°

								.118		.177		±		.006		.012		.014		1°

								.138		.197		±		.006		.016		.020		2°

								.157		.236		±		.008		.020		.020		2°

								.177		.276		±		.008		.028		.030		2°

								.197		.315		±		.010		.031		.030		2°



								3.00		5.00		GM standard size, have in folder/template but not published as recommended size



												Parking Lot - Square groove sizes













Portfolio



				Press-In-Place Product Portfolio

				Standard Groove Profiles				Molded		Extruded

				Width, mm
(in)		Depth, mm
(in)		Diamond Seal		Hexapod
Solid Spliced		Keyhole
Hollow Spliced		Jigsaw
Solid Overlap

				1.52
(.060)		2.29
(.090)		◒		○		○		○

				2.00
(.080)		3.00
(.118)		●		◒		○		○

				2.40
(.095)		3.50
(.138)		●		◒		○		○

				2.75
(.108)		4.00
(.157)		●		●		○		○

				3.00
(.118)		4.50
(.177)		●		●		○		 ●*

				3.50
(.138)		5.00
(.197)		●		●		●		●

				4.00
(.157)		6.00
(.236)		●		●		●		●

				4.50
(.177)		7.00
(.276)		●		●		●		●

				5.00
(.197)		8.00
(.315)		●		●		●		●



				Rapid Prototype Options Available

				○ Not Available    ◒ Compound Dependant    ● Available

				* Jigsaw Seal Designed for 4.65 mm deep groove





Criteria

														Criteria

														>/= 15% LMC compression w/o flatness and gaps

														>/= 10% LMC compression w/ flatness and gaps

														</= 30% MMC compression

														< 100% volume fill at MMC

														>/= 1.0 Mpa across 1mm LMC seal pressure for low pressure joints (for material with XXX psi 100% modulus)

														>/= 1.5 Mpa across 1mm LMC seal pressure for high pressure joints (for material with XXX psi 100% modulus)

														Minimize Seal Load

														Stability Check within XX% of aligned seal pressure

														Pressure up to 250 psi

														Install easy - Not too hard to push into groove

														Install easy - Not too much extra material

														Self retain - at LMC retention rib provide 2X more removal force than seal weight?

														Robust to improper seal assembly, running finger along seal





Seal Shape

				Seal Radius

						Full Radius		Historically claimed to help reduce mold fouling and non-fills
Non-uniform contact pressure maximizing seal pressure in middle of bead
Lower contact force
Can have poor contact width and not very stabile at LMC

						Flat Radius
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	Standard PIP Groove Sizes

