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Study on the Optimization of Single Helical Gear Modification
based on MASTA Software

XUE Rui-chao, HUO Zhao-bo, JIA Hai-tao, TANG Yu
(No. 703 Research Institute of CSSC, Harbin, China, Post Code: 150078)

Abstract; In order to study the influence of different modification methods on gear performance, a pair of
single helical gears were taken as an example to carry out linear relief, crowning relief and tip relief.
MASTA software was used to carry out loaded tooth contact analysis (LTCA) for different modification
schemes. The transmission error, contact stress of tooth surface and load distribution of tooth surface were
calculated under various schemes. Taking uniform load distribution of tooth surface as optimization objec-
tive, the transmission error and contact stress of tooth surface were comprehensively considered. Linear
relief, crowning relief were carried out on the gear, and tip relief was carried out from three aspects in-
cluding modification amount, modification length and modification curve. The optimized scheme under
specific working conditions and specific gear parameters was obtained. The results show that the transmis-
sion error of the gear can be reduced by 8. 6% and the transmission error curve is closer to the sine curve
when the load distribution on the tooth surface is more uniform than that without modification; the maxi-
mum tooth surface contact stress is decreased by 6.2% ; and calculated tooth surface load factor is also
reduced from 1.195 2 to 1. 144 5; the modification optimization scheme effectively improves the meshing
performance of the gear.
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Fig. 1 3D model for single helical gear and gearbox

26.75

26.70 -

26.65

26.60 |-

FEBIRZE/ wm

26.55 |

26.50 -

26.45 Il 1 1 1 1 1 1
30 32 34 36 38 40 42 44 46

A 28 K B /mm

2 ERETERNENREMHL
Fig. 2 Transmission error curve of gear

under initial condition

Fig. 3 Contact stress nephogram on tooth surface

under initial condition
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Tab.2 Gear parameters under initial condition
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Fig.5 Contact stress nephogram on tooth surface in

mechanical design manual scheme
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Tab. 4 Transmission error and maximum contact stress

in each lead modification scheme
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Tab.5 Gear modification parameters in each scheme
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Tab. 6 Gear modification in tip relief schemes
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Tab.7 Transmission error and maximum contact stress in each tip relief scheme
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Fig. 6 Transmission error curve in final

modification scheme
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Tab. 8 Gear performance parameters in final scheme
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