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Analysis and Optimization Design on Dynamic Characteristic

of Gear Transmission System of Automobile Transmission
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Abstract: To study the vibration of the automobile transmission, the third gear of the automobile
transmission was taken as the investigated subject. MASTA was used to carry out the load spectrum anal-
ysis. To optimize the module and helical angle of the third gear, the capacity ratio and the size of the gear
transmission system of the third gear were improved. The new modulus and helix angle were obtained by
the optimum design. Considering the gear meshing stiffness, backlash, bearing clearance and transmission
error, a bending-torsion coupled nonlinear vibration model with 6-degree-of-freedom was established by the
lumped mass method. The vibration characteristics were analyzed in detail. In order to compare the vibra-
tion characteristics before and after optimization intuitively, a method of translating the time-domain signal
into the frequency domain signal was proposed by Fast Fourier Transform. The comparison of the frequen-
cy spectrum shows that the vibration characteristics are improved obviously. In particular, the reduction of
vibration in z axial reaches about 1/4. It provides a theoretical basis for the vibration optimization of the

automobile transmission.
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Fig. 1 The general assembly drawing

of the five stalls gearbox
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Tab.1 Gearbox working condition
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Tab.2 Definition of load spectrum
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Fig.2 The load spectrum transmission
route of the third gear
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Tab.3 Gear parameters of the planetary reducer
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Tab.4 Optimization parameters of the gear
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Tab.5 Safety factor and damage rate of the
gear after optimization

(U] fEfe)E
LK g e BBl R WG
L 1.32 7.5 1.59 3.4
Mt 1.87 0.4 1.93 0

2 FeMERERHIEBEETE

2.1 FF&MIREHER

32 FH T B TPk ST VR AR T A Bl ) AR
VEQ T B

1) 72 W% BE 5 1 5 22 G0 1) Bk 3 1) 5 i >

2) Wk A AR v 220 W 3 £ 5 W

JE LR PEIR SR R R B R A E 3 TR,

B3 4Eian hFHEAR
Fig. 3  Dynamic model of helical gear
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Fig. 4 The vibration displacement of the gear
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