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Tab.1 Factors and levels
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Fig.3 Boundary condition indication of crankshaft oil seal
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Fig.4 Lip contact pressure nephogram of crankshaft oil seal
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Tab.3 Analysis data of orthogonal test

RGPS IS /mm P, /MPa  F,/(N+mm")
1 0.158 0.431 0.084
2 0.197 0.526 0.122
3 0.237 0.598 0.164
4 0.281 0.627 0.198
5 0.321 0.643 0.227
6 0.434 0.467 0.222
7 0.209 0.457 0.113
8 0.207 0.471 0.112
9 0.426 0.415 0.195
10 0.131 1.003 0.166
11 0.491 0.319 0.172
12 1.002 0.268 0.289
13 0.355 0.337 0.132
14 0.117 0.839 0.119
15 0.118 0.818 0.123
16 1.159 0.192 0.229
17 1.379 0.162 0.234
18 0.181 0.763 0.161
19 0.092 0.676 0.079
20 0.162 0.788 0.159
21 1.659 0.103 0.178
22 0.172 0.617 0.127
23 0.267 0.711 0.217
24 0.286 0. 645 0.216
25 0.133 0.588 0.099
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Tab.5 Performance comparison of crankshaft oil seal before
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Study on Structural Parameters of Crankshaft Oil Seal Based on Orthogonal Test

WANG Jing',MA Yangyang’,ZHOU Zhonghua’

(1. Chongqing College of Humanities Science and Technology, Chongqging 401524, China; 2. CSSC Haizhuang Windpower Co. , Ltd,
Chongging 401122, China;3. China Oilfield Services Limited, Sanhe 065201, China)

Abstract: In order to study the influence of the structural parameters of the engine crankshaft oil
seal on the sealing performance, the crankshaft oil seal with the specification of @80X ®100X 8.5 was
experimentally investigated. Based on the principle of orthogonal experimental design and combined with
finite element analysis method,the order of significance of the influence of the structural parameters which
were oil surface lip angle (a) , air face lip angle (8) , installation interference (J) , axial distance from spring
center to lip () ,0il seal waist thickness (s) and spring stiffness coefficient (k) on average contact pressure

(P,,) and radial force per unit circumference (F,) of the lip was studied. The optimization objectives were
the maximum P,, and minimum F,, and the optimal combination of structural parameters was obtained.
The results showed that the order of the influence of the structural parameters from more significant to less
significant on P,, and F, were f,0,k,s,o,r and k,d,7r,s,p,a,respectively. Compared with the crankshaft oil
seal before optimization, P,, of the crankshaft oil seal after optimization increased by 2. 61%, F, decreased by

28.74% ,and service life was significantly extended.
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Key words: crankshaft oil seal; structural parameter; sealing performance; lip contact pressure; radial

force; orthogonal test; finite element analysis
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