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WARNING – USER RESPONSIBILITY 

FAILURE OR IMPROPER SELECTION OR IMPROPER USE OF THE 
PRODUCTS DESCRIBED HEREIN OR RELATED ITEMS CAN CAUSE DEATH, 
PERSONAL INJURY AND PROPERTY DAMAGE. 
This document and other information from Parker‐Hannifin Corporation, its subsidiaries and 
authorized distributors provide product or system options for further investigation by users 
having technical expertise. 
The user, through its own analysis and testing, is solely responsible for making the final 
selection of the system and components and assuring that all performance, endurance, 
maintenance, safety and warning requirements of the application are met. The user must 
analyze all aspects of the application, follow applicable industry standards, and follow the 
information concerning the product in the current product catalog and in any other materials 
provided from Parker or its subsidiaries or authorized distributors. To the extent that Parker or 
its subsidiaries or authorized distributors provide component or system options based upon 
data or specifications provided by the user, the user is responsible for determining that such 
data and specifications are suitable and sufficient for all applications and reasonably 
foreseeable uses of the components or systems. 
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1. Steady Temperature Test 
 

1.1 Sample Preparation 
1.1.1 Thermal conductivity test 
Samples were cut to 1.3inch diameter discs before aging. As figure1(a) 

 
1.1.2 Thermal impedance test 
Samples were cut to 1inch×1inch and installed in a simulated application 
fixture. The gap thickness is 0.039inch(1.0mm). As figure1(b) 

 
1.1.3 Compression deflection test 
Samples were cut to 0.5inch diameter discs before aging. As figure1(a) 

 
 
 
 

(a) Sample prepared in tray (b) Thermal impedance 

fixture Fig.1 Sample prepared before aging 

1.2 Aging Procedure 
The samples were placed into the test chambers at 125°C, and 85°C/85%R.H. 
and held for 1000 hours. After the 500 hours, the first set of samples were taken 
out and left at room temperature. Measurements were taken after a minimum of 
2 hours. The process was repeated after 1000 hours. 

 
1.3 Test Procedure 
1.3.1 Thermal Conductivity Test 
Samples were tested at 50°C and 20psi of pressure for each aging condition per 
ASTM D5470. 
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Fig.2 TIM Tester 

 
 

1.3.2 Compression Deflection Test 
Samples were tested in a laboratory environment on a Texture Analyzer (from 
Texture Technologies). Samples were tested at 0.025 in/min up to 70% deflection 
rate or the deflection limit of the load cell(500N). 

 
Fig.3 TA Tester 

 
1.4. Test Result 
1.4.1 Thermal Conductivity Test 

 

Item 

Aging Process 

Thermal resistance RA (K-in.^2/ W ) 

Initial 500hrs 500hrs 
Change 
% 

1000hr
s 

1000hrs 
Change 
% 

125℃ 0.483 0.474 -
1.86 

0.491 1.66 

85℃/85%R.H
. 

0.483 0.461 -
4.55 

0.479 -
0.83 

Table.1 The thermal conductivity test result 
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Graph.1 The thermal resistance curve 
 
 
 

1.4.2 Compression Deflection Test 
 
 
 

        
        
        
        
        
        
        

 
 
 
 

Graph.2 Compression Deflection Test Result of Pad80 
2. Automotive Test 

 
2.1 Sample Preparation 
CHO-THERM HV3320 was installed in a simulated application fixture and the gap 
thickness is 0.039inch(1.0mm). Thermal impedance tester is LongWin9389. The 
fixture and thermal tester as figure3. 
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Fig.3 The fixture and thermal tester 

 
2.2 Aging Procedure 
The automotive reliability tests include Thermal Shock Air-To-Air(TS)、Power 
Temperature Cycle (PTC) and Random Vibration. The test methods according 
to GMW3172. This standard applies to Electrical/Electronic (E/E) components 
for passenger or commercial vehicles and trucks. The standard describes the 
environmental and durability tests for E/E components based on mounting 
location. 

 
2.2.1 Thermal Shock Air-To-Air (TS) 
Specimens tested from -40 ºC to 85 ºC, and the dwell time at high temperature 
and low temperature is 15min. The Espec thermal shock chamber and 
temperature curve as figure4. 

  
Fig.4. Espec thermal shock chamber and temperature curve 

The number of thermal cycles according to GMW 3172 9.4.2 Table 33, Position 
ABCD as table5. 

 

Table2. Number of thermal cycles 
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2.2.2 Power Temperature Cycle (PTC) 
Specimens test from -40 ºC to 85 ºC at a 10 ºC /min speed and 15min dwell time 
at - 40℃ and 85℃. 
The number of thermal cycles according to GMW 3172 9.4.2 Table 33, Position 
ABCD as table5. 

  
Fig.5 Espec temperature cycling chamber and Temperature curve 

2.2.3 Random Vibration 
Sample preparation and test procedure according to IEC 60068-2-64, the test 
parameters and profile as figure6. Effective Acceleration=19.6m/s2=2.0GRMS 
3 directions. 8 hours per direction 

 
Fig.6 Vibration Stand , Test parameters and profile 

 
2.3 Test Procedure 
2.3.1 Test initial thermal Impedance and make record-R0 (K-in.^2/W); 
2.3.2 Put fixtures into Thermal shock chamber for 632cycles; 
2.3.3 After 632cycles remove specimens from thermal shock chamber and test 

thermal impedance and make record-R1 (K-in.^2/W). 
2.3.4 After measured the thermal impedance R1, then put the specimens into 

thermal cycling chamber. 
2.3.5 After 211 cycles, test thermal impedance and make record-R2 (K-in.^2/W) 
2.3.6 After measured the thermal impedance R2, then fixed specimens onto 
vibrator. Set up the parameters and do the Random Vibration test. Then test 
thermal impedance and make record-R3 (K-in.^2/W) 
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The automotive test procedure as figure7. 
 
 
 
 
 
 
 
 
 
 

Fig.7 The Automotive Test Procedure 
 

2.4 Automotive Test Result 
 

Specimen 
No 

R0 R1 R2 R3 Change
% 

1 0.57
3 

0.56
2 

0.60
5 

0.59
7 

4.2 

2 0.58
6 

0.59
2 

0.64
6 

0.61
5 

5.0 

Table3. Result Summary Table 
 
 
3. Oil Bleeding Test（Weight Loss Test） 

 
3.1 Test Procedure 
3.1.1 Cut three circles with 1.3inch square, measure the initial sample 
thickness T0 and weight W0. 
3.1.2 Measure the filter paper thickness T1. 
3.1.3 Calculate the shim thickness. The compression rate should be 50%, 
use any combination of shim stock to obtain this thickness. 

Shim thickness=50%*T0+2*T1 

3.1.4 Assemble the fixture and place the fixture at room temperature environment 
for 24- hrs. 
3.1.5 After 24 hours, open the fixture and remove the filter paper from the sample 
3.1.6 Measure the sample final weight(W1) and calculate the weight 

loss% (WL). WL = 100 * (W0– W1) / W0 
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Fig.8 Oil Bleeding Test（Weight Loss Test） 
 

3.2 Test Result 
Oil Bleeding (weight loss) %=0.37% 

 

Footnote: 
The user, through its own analysis and testing, is solely responsible for making the final selection 
of the system and components and assuring that all performance, endurance, maintenance, safety 
and warning requirements of the application are met. The user must analyze all aspects of the 
application, follow applicable industry standards, and follow the information concerning the product 
in the current product catalog and in any other materials provided from Parker or its subsidiaries or 
authorized distributors. 
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