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Optimized design of dynamic behavior of double helical

gears with high contact ratio

ZHAO Ning, QIU Pengyuan, LIU Guili
(College of Mechanical, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; Considering the design of high contact ratio of double helical gears, based on the loaded tooth contact analysis technology, the bending-

torsional-axial coupling dynamic model of modification double helical gears was established with the concentrated parameter method in the consideration of

the special axial floating installation characteristics of pinion, the stiffness excitation, error excitation and meshing impact excitation. The dynamic

equations were deduced by the newton method and the vibration acceleration of gear transmission system was obtained. A fitness approximation genetic

algorithm was introduced to dispose the problem of time waste in calculating fitness. The root mean square of vibration acceleration was selected to be

object function to optimize the basic design parameters and parabola modification coefficient by the fitness approximation genetic algorithm. The

effectiveness of the optimization method was confirmed by the given example. In the end, the noise values of original gears and optimization ones

obtained by the loaded test further verify that the optimal method has certain effects on the noise reduction of gears.
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Fig. 1 Bending-torsional-axial coupling dynamic model
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Fig.5 Fitness value of genetic algorithm optimization
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Tab.2 Comparison of gear parameters before

and after optimization

WS /R ai) Aess
2,/2, 31/103 31/103
m, 4.5 4.5
B(°) 31 34
h,, 1.0 1.297
ERVE 0/0 0.4203/-0.4203
A 0 0. 005
B 0 0.03
c 0 4.0E-6
e,/¢, 7.3275/1.398 5 8.4004/1.725 4
RMS/(m/s”) 28.374 6 18.933 1
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Fig.6  Comparison of vibration acceleration response

before and after optimization ( circumferential direction)
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Fig.7 Comparison of vibration acceleration response

before and after optimization( axial direction)
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Fig. 8 Block diagram of noise test and analysis system
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min I, 6 NI BN TR R A B A U
DUAEL R AN b AR A Y = 20 M s 0 B
YA, TR 20 P AL AR R MR 2 235
#3.%K4 P,

*3 fRUETEEEEIREKTE (2000N « m)
Tab.3  Comparison of gear noise value before and

after optimization (2000N « m)

4, L/ (dB) fEtsE/ (dB)
15 125.32 119.82
2% 122.13 116.06
35 127.54 120. 14
45 125.51 119.50
5% 123.47 117.93
65 125.11 118.35

x4 HRUETEEREIREZKTE(L000N « m)
Tab.4 Comparison of gear noise value before and

after optimization( 1000N « m)

HUPEY Ptk Hr/ (dB) k)57 (dB)
15 115. 46 110.09
2B 117.87 111.16
38 113.40 107.05
45 114.17 108. 67
58 115.13 109. 93
6 112.07 106. 96
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