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Optimal design of medified helical gear tooth surfaces-based on

minimum-amplitude of loaded transmission error

JIANG Jin-ke, FANG Zong-de; SU Jin-zhan

(School of Mechanical Engineering,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: An approach based on the minimum amplitude of loaded transmission error of
drive gears was'propdsed to reduce vibration and noise. The modified tooth surfaces were re-
presented by a-stum of two vector functions that determine the theoretical tooth surface and
deviation surface fitted by triple B splines based on tooth surface mesh data from the curves
created by double parabolas and a straight line, including: profiled, longitudinal and both
profiled and longitudinal curves; and normal vector of the deviation surface was deduced.
Besides, LTCA was applied to the modification technology, and genetic algorithm was used
to optimize the parameter of curve, and draw up a set of calculation procedures simulating
TCA and LTCA of the modified helical gears. The results show that the loaded transmission
error represents a linear increase in amplitude with the increasing load on theoretical tooth
gears, however, its amplitude come into fluctuations and finally tends to be stable due to in-
creasing contact ratio with the increasing load on modified gears, thus providing a new

method for optimal design of modified helical gear tooth surfaces.

Key words: loaded transmission error; helical gear; deviation surface; optimization;

loaded tooth contact analysis (LTCA)
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Table 1 Parameters of helical gears pair

ZH NG Kt
W 2.2 17 44
BEEL m, /mm 6 6
EF /() 20 20
e B/ () 24. 43 24. 43
% FE w/mm 92 92
HoEMME T/N m 800
#Hfr /N« m 500~1000

x2 AREESHACHBREREER
Table 2 Ranges of optimization of gear

modified-parameters

g % [m]
i e 3 A
v /pm 20 10 15 5
3, /mm 3 2 80 60
Y5/ m 20 10 15 5
N/ mm 3 2

®3 MNEEEHESHALER
Table 3 Results of optimization parameter of

small gear modified curve
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