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Fig.1 Tooth profile combined with normal backlash
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Fig.4 Action line and pressure angle combined
with backlash
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Fig.5 Cross-sectional view of gear
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Fig.7 Gear node model using finite element simulation
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Fig. 8 Boundary constraint diagram of spur gear
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Table 2 Calculation comparison of self-developed program and Romax simulation

Hpil1 Fifil2 Ff3 Hil4 Bl s Hifile
#J%/mm 60 60 60 60 60 10
MI/mm 0 0.25 0.5 0.5 0.5 0.25
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Table 3 Orthogonal test data
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1 50.0 30.0 5.0 1.5074
2 50.0 5.0 50.0 1.1883
3 5.0 30.0 50.0 0.7496
4 50.0 5.0 5.0 1.1129
5 5.0 30.0 5.0 0.5574
6 5.0 5.0 5.0 0.1828
7 27.5 17.5 27.5 0.9796
8 5.0 5.0 50.0 0.2082
9 50.0 30.0 50.0 1.7973
10 27.5 17.5 27.5 1.0063
11 27.5 17.5 27.5 1.1869
12 50.0 5.0 50.0 1.1868
13 50.0 30.0 5.0 1.5117
14 5.0 30.0 5.0 0.5699
15 5.0 5.0 50.0 0.2084
16 5.0 5.0 5.0 0.1790
17 27.5 17.5 27.5 0.9398
18 27.5 17.5 27.5 0.9796
19 27.5 17.5 27.5 0.9399
20 50.0 30.0 50.0 1.7973
21 50.0 5.0 5.0 1.1856
22 5.0 30.0 50.0 0.9549
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Calculation Method of Meshing Stiffness and Quasi-static Transmission Error of
Small Backlash and Thin-Spoke Gear
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Abstract: Backlash compensation is a research hotspot in the field of high precision gear transmission. Large
backlash would lead to poor transmission stability, while small backlash would result in non-working face interference
of the gear. Combined with the characteristics of the thin-spoke aviation gear, structure parameter calculation method
is proposed according to geometric relation of small backlash and transmission accuracy of chain. Based on finite
element theory, the meshing stiffness model of small backlash and thin-spoke gear is established. The effects of
parameters on meshing stiffness are analyzed through orthogonal experiment, furthermore meshing stiffness
calculation model is obtained using radial basis function neural network which would provide technical support for
rapid perdiction of small backlash and thin-spoke gear.
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