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Influence of Center Distance Error on Contact and Bending
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Abstract: To investigate the influence of center distance error on tooth strength of small modulus gear and the
applicability of GB/T 3480—2021 to the strength design of small modulus gear with center distance error, the
calculation formulas of the contact coefficient, tooth profile coefficient, and stress correction coefficient are deduced
by introducing center distance error. Then, the finite element model of small modulus gear with center distance error
is established, and the verifying method to determine the mesh density is proposed. The contact stress and bending

stress under different center distance errors obtained by the two methods are compared, and the results show that
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when the width of the element in the tooth profile contact area does not exceed 1/3 of the Hertz contact half-width,

this contact model has a good calculation accuracy. The use of GB/T 3480—2021 to check the strength of small

modulus gear with center distance error will produce a redundant design; when the center distance error reaches

1.33%, the maximum change of the contact stress amplitude is 4.23%, and the maximum change of the bending

stress amplitude is more than 16.25%. The influence of center distance error on the bending stress of small modulus

gear is more significant than the contact stress.

Key words: gear;finite element method ; small module ; center distance error; gear strength
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Fig.1 Distribution of finite element mesh along tooth profile
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Fig.2 Finite element model of gear contact
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Tab.1 Basic parameter of the gear pair
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P 19 26 i T ZR A 1 1
Bi%/mm 0.8 0.8 TR AL 025 025
P 58/mm 6 6 YA/ GPa 206 206
TAREC 0 0 HIEL /= 028 0.8
FEEENE 008  0.08 | M#EIA/(Nmm) — — 280
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Tab.2 Contact stress under different mesh density of

tooth profile
P B FEfh R F/MPa AR LR 1%

1002 315.1 9.04
1502 346.4 4.49
200)z 362.7 2.26
250)z 372.9 -0.48
300)z 371.1 -0.49
3502 369.3 —
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Tab.3 Bending stress under different mesh

density of tooth root

QB il R F7/MPa AHXT R 221%
10/2 21.25 0.89
202 21.44 0.14
302 21.47 0.05
402 21.48 0
50)2 21.48 0
60)Z 21.48 —
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Fig.3 Curves of the maximum contact and bending stresses

under different mesh density
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Tab.6 Gear bending stress under different center

distance errors

K mm UL IR TR 22 8/% o/MPa 0. /MPa 8./%
0 21.44 20.99 2.14
0.22 22.56 21.46 5.13
0.44 23.73 22.02 7.77
0.2 0.66 24.99 22.45 11.31
0.88 26.32 23.14 13.74
1.11 27.73 23.62 17.40
1.33 29.21 24.40 19.71
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Fig.7 Maximum bending stress and its distribution along tooth height under different distance center errors
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