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Multi-objective Regression Equation Optimization Analysis for
Helical Modification of Spur Bevel Gear
Tan Daqing,Hu Shaohua, Wan Yuan,Tan Wei

Abstract: According to the principle of spur bevel gear helix modification, the impact of the helix modification meas-
ure , the tooth profile modification, helix modification factors [ and I on maximum tooth surface contact stress, peak value
difference of the transmission error,the maximum bending stress of half shaft gear tooth and of star tooth root are studied
with KISSsoft. The full-factor test scheme is designed with Minitab,and the optimized parameters of the regression equation
are constructed for different response quantities. The results show that with the gradual increase of tooth profile modifica-
tion , the peak difference of transmission error decreases,the maximum contact stress of tooth surface decreases first and then
increases and then continues to decrease,the bending stress increases rapidly at first and then keeps increasing slowly,and
the bending stress of semi-shaft tooth root decreases first and then increases. The Minitab response optimizer is used to opti-
mize the modification parameters, and the error rates of each response quantity are all less than 3% ,which indicates that the
regression model built by Minitab could achieve accurate prediction of response quantity changes.
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