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Fig.1 Laminated EPDM bearing samples and compression test
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Fig.2 3D finite el t analysis model of laminated EPDM bearing
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Fig.3 Maximum principal stress distribution of rubber layers of
laminated EPDM bearing
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Fig.4 Von—Mises stress distribution of steel plate layers of
laminated EPDM bearing
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Fig.5 Compressive elastic moduli and deviations of
laminated EPDM bearings
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Tab.1 Working conditions of finite element analysis model of laminated EPDM bearings
SRS SRR /mm N ST SRS /mm N SO MR/ mm N
1 D150%x21 7.00 20 D550 X 150 9.00 39 D450 X 84 10. 00
2 D150%x 28 7.00 21 D290 X 41 9.06 40 D450 x99 10.00
3 D150X 35 7.00 22 D290 X 52 9.06 41 D450 X 114 10. 00
4 D150%x 42 7.00 23 @290 X 63 9.06 42 D750 X125 10.28
5 D250 %X 41 7.50 24 D290 X 74 9.06 43 D750 X 148 10.28
6 D250 X 52 7.50 25 @290 X 85 9.06 44 D750 171 10.28
7 D250 X 63 7.50 26 D190 X 35 9.50 45 D750 X 194 10.28
8 D250X 74 7.50 27 D190 X 42 9.50 46 D350 X 63 10.63
9 D500 70 8.17 28 D190 X 49 9.50 47 D350X 74 10.63
10 D500 X 90 8.17 29 D190 X 56 9.50 48 D350 X 85 10.63
11 ®500X 110 8.17 30 @700%x 102 9.58 49 D350%X96 10. 63
12 @D500X 130 8.17 31 D700 X 125 9.58 50 D650X 110 10. 67
13 D400 X 54 8.86 32 D700 X 148 9.58 51 D650 % 130 10. 67
14 D400 X 69 8.86 33 P700X 171 9.58 52 D650 X 150 10. 67
15 D400 X 84 8.86 34 D600 X 90 9.83 53 D650 X170 10. 67
16 D400 X 99 8.86 35 D600 X 110 9.83 54 ®800X 110 10.97
17 D550%x90 9.00 36 @600 X 130 9.83 55 @800 X 130 10.97
18 D550 110 9.00 37 D600 X 150 9.83 56 P800 X 150 10.97
19 D550 X130 9.00 38 D450 X 69 10. 00 57 D8OOX 170 10.97
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Fig. 6 Vertical compressive displacements and limit values of
laminated EPDM bearings
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Effect of Shape Factor on Vertical Compression Properties of EPDM Laminated Bearings

HOU Lanjie',ZHU Xiaowei',TANG Changyu’,JIANG Qi’,CHEN Yonggian®,LIANG Zhu"

(1. Henan University of Technology , Zhengzhou 450001, China;2. Chengdu Development Center of Science and Technology , China Academy of
Engineer Physics,Chengdu  610200;3. Sichuan Highland Engineering Design Consulting Co. ,Ltd,Chengdu 610200, China;
4. Beijing Xinfeng Aerospace Equipment Co. ,Ltd, Beijing 100083, China)

Abstract: The influence of geometrical parameters on the vertical compression performance of EPDM
laminated bearing was studied by finite element analysis method. The results showed that when the shape factor (S)
was 7,7.5,8.17 respectively, the error between the calculated value and the theoretical value of compressive elastic
modulus the EPDM laminated bearing was greater than the standard limit value (20%).When S>> 8.17, the error
was less than the standard limit. As S increased, the error decreased overall. Under the maximum design compressive
stress (10 MPa ) , the vertical compressive displacement of EPDM laminated bearing was less than the standard
limit. As S increased, the ratio of the vertical compression displacement to its limit value decreased gradually.
The vertical compression performance of EPDM laminated bearing was good, which was consistent with that of
traditional natural rubber and chloroprene rubber laminated bearing,and could meet actual engineering requirements.

Key words: EPDM ; laminated bearing ; shape factor; compression performance; finite element analysis



