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Dynamic analysis of tooth profile modification to herringbone
gears based on analytical solutions
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Abstract: Based on the structure of a single-stage herringbone gear transmission, a
nonlinear lateral-torsional-axial coupling dynamic model and corresponding dynamic equa-
tions considering the time-varying mesh stiffness, tooth profile modification and tooth back-
lash were proposed, for which the tooth profile modification was considered as a time-var-
ying tooth backlash. The numerical solutions were analyzed and the results show that the
total tooth separation can be suppressed with rational tooth profile modification. Then, ac-
cording to the method of multiple scales, perturbation analysis of the dynamic equations
finds that appropriate analytical frequency response solutions for the case cause no total tooth
separation at primary resonance. Compared to the numerical method, the analytical method
is more efficient. At last, the influence of the modification parameters on the amplitude of
the dynamic load factor was analyzed on the basis of the analytical solutions. The analysis
results present that the magnitude of tip relief decreases as the helical angle increases to re-

duce the dynamic load factor, while the length of modification increases in this case. In ad-

dition, the optimal solution domain of the minimum dynamic load factor is a meniscoid zone,

it increases firstly as the support stiffness of the driving gear increases to a value, after that

:2012-03-26
thttp://www. cnki. net/kems/detail/11. 2297, V. 20130326, 1743. 201303. 613 020. html
(2009AA047404)
(1984—), , ,



614 28

value, it decreases when the support stiffness of the driving gear continues to increase; the
optimal solution domain decreases as the support stiffness of the driven gear continuously in-

creases.

Key words: herringbone gears; nonlinear dynamics; tooth profile modification;

method of multiple scales; dynamic analysis
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Fig. 4 Dynamic load factor of pinion gear 1 and 3
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Fig. 5 Dynamic load factor of pinion gear 1 and 3

with different revolving speeds
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