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Abstract: In order to reduce the noise characteristics of the gearbox under certain working conditions, a rela-
tively optimal involute helical gear modification method was found. Based on the professional gear modification
software Kisssoft and multi-disciplinary integration software LMS Virtual Lab, according to the principle that
short gear profile modification can change the transverse contact ratio and overlap contact ratio of involute
helical gears, the magnitude of the sound power level of involute helical gears reducer without modification and
after different short gear profile modification methods to achieve a specific coincidence degree are compared
in this paper. The reason why the sound power level of the gearbox after short profile modification has
decreased significantly from 500 r/min to 2000 r/min is analyzed. And the reason why the sound power level of

the gearbox after short profile modification has not decreased significantly at 2500 r/min and 3000 r/min is also

2019-07-23 Withi; 2020-02-24 EF4
TP ATHE T S e S R R T H (WX18IT AG405), AT HE KRHE %I (ZD2018001), 4T iy B AW 78 5 s S5
FEWH (852018007), 2017 Z&JH 7 e )= X AUH BNV RH ST H (110), FR HARI 4T H (51975252)
VE# I e iR (1966- ), B, YL, #03%, LS, H7irm: BEES R TR HOCBAR R K& G 2 & 1R . 6550 %
R T 5
Ti@fE{E# E-mail: xjhua@ujs.edu.cn



$39% W3 HEFRE:

T 2R e R AT R BT 8 2 431

explained. Finally, according to the average reduction of the sound power level of the reducer between 500 r/min

and 2000 r/min, it is considered that the maximum reduction of the sound power level of the reducer is achieved

when the transverse contact ratio and overlap contact ratio of the involute helical gears are 1.516 and 0.864

respectively through the tooth drum modification.

Keywords: Finite element analysis; Involute helical gear; Short profile modification; Transverse contact ratio

and overlap contact ratio; Sound power level
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Fig. 1 Squealing noise of gear reducer
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Table 1 Main parameters of an unmodi-

fied involute helical gear pair
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Fig. 3 Three dimensional drawing of involute helical gearbox
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Fig. 4 Schematic diagram of the modification mode involved
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Table 2 Optimal end and shaft coinci-

dence of various tooth profile modification
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Fig. 5 Sound power level frequency response curves of gearboxes with short tooth top modification (involute),

short tooth root modification (involute), and short tooth top modification (involute) at different speeds
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