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Analysis of reliability sensitivity for gear engagement based

on response surface methods

LI Chang, HAN"Xing

(School of Mechanical Engineering and Awutomation,

University of Science and Technology Liaoning, Anshan 114051, China)

Abstract ;

Rules of variation of contact stress_in gear engagernent were obtained by

means of dynamic_simulation in ANSYS-after the three-dimensional parameterize finite ele-

ment model-was created. \Based on the_effects of-original manufacturing errors, rotational

speed and ‘load on gear, drive, expanded response surface method was adapted in multiple

stochastic virtual test of the meshing gearto compute the reliability; and reliability sensitivi-

ty of each parameter was |given_in quantitative probability, providing a theoretical base for

fatigue strength calculation and dynamic optimum design of the drive gear mechanism. The

effects of différent parameters’ original manufacturing error on gear contact stress were got.
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Fig. 2 Finite element model of gear
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Table 1 Average and normal-ef-variable
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Table 2 Swatch and answer

o W5 AEEL m/mm % 5 B/mm B4 T/(N » mm) I o/ (O o R/
KK L) KK e K Bl K HuE MPa
1 P2 3.2 P2 60 pe 60800 P2 20 s 8 321. 285
2 p 3188375 p 59.988375  p 60800 b 20 319. 396
3 b 3.211625  p 59.988375  p 60800 b 20 318. 140
4 p 3.188375  p 60.011625  po 60800 2 20 324,353
5 b 3.211625  py 60.011625  p 60800 b 20 323. 053
6 e 3.2 s 60 p 60799.9535  p 19,9335 321,116
7 e 3.2 I 60 p 60800.0465  p 19,9335 324, 842
8 e 3.2 n 60 b 60799.9535  p,  20.0465 318. 649
9 s 3.2 P 60 ps 60800.0465  p; 20,0465 317. 946
10 p 3188375 60 P 60800 b 19.9335 315. 645
1 p 3211625 p 60 s 60800 b 1909335 318. 743
12 p 3188375 p 60 s 60800 5\ 20,0465 310. 545
13 p 3.211625  p 60 » 60§00 b 20,0465 328. 642
U p 3.2 p 59.988375  p 60799.9535 —ps 20 Wb 327.842
5 p 3.2 b 60.011325— p 60799.9535 py 20 326. 452
16 p 3.2 pL59.988375— py 60800.0465  py 20 323. 666
17 3.2 b 60.011625~ p; 60.800.0465  p 20 315. 843
18 p 37188375\ 60 p 60799.9535  py 20 317. 304
19 p 3211625 \p 50 b 60799.9535  py 20 314. 423
20 p 3.188375  p 60 pr 60800.0465  p, 20 324. 472
21 p 3.211625)  po 60 p: 60800.0465  py 20 318.578
22 P2 3.2 2 59. 988375 P2 60800 P 19.9335 319. 482
23 p 32 b 60.011625  po 60800 b 20,0465 317.783
2 p 3.2 p 59.988375 60800 b 20,0465 316. 549
2% p 3.2 ps 60.011625  p 60800 Py 20,0465 324. 543
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