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Treatment and contrast verification of meshing stiffness in dynamic model of helical gear

WANG Feng, FANG Zong-de, LI Sheng-jin
(School of Mechatronics, Northwestern Polytechnical University, Xian 710072, China)

Abstract; In order to establish of dynamic model an accurate of helical gear, and investigate vibration
characteristics of helical gear system, a meshing stiffness calculation method was put forward based on the analysis of teeth
contact under load and the consideration of shaft torsional deformation. The dynamics models of helical gear built
according to the decomposition of meshing stiffness in major domestic literatures, were inspected and some violation against
theoretical mechanics was pointed out. Resolving forces and vibration displacements, a helical gear vibration model was
established considering the meshing stiffness excitation and the corner mesh impact excitation. Taking some helical gear
transmission system as an example, the results indicate that the method based on the analysisi of teeth contact under load
can easily and accurately calculate the teeth meshing stiffness. The dynamic responses calculated in a certain literature are
significantly different from the actual results. The results by the method of resolving forces and vibration displacements are
in good agreement with the theoretical ones.
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Fig. 2 The process of tooth meshing stiffness calculation
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Fig. 3 Tooth equivalent cantilever structure diagram
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Fig. 4 Simulation of five teeth finite element model
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Tab. 1 The parameters of single — stage helical gear
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Fig. 5 Comparison of teeth meshing stiffness
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Fig. 6 The coupling vibration model of helical gear
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Fig. 7 The decomposition diagram of vibration displacement
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Tab. 2 The basic dynamics parameters of helical gear system

SH ANE PNE
- (EFh5) (Beanie)
fHJe 7% 0.1
W/ (g em ™) 7.85
FHEFEH/ (r - min™") 2000 -
U R/ kg 7.70 34.9
Zevm R ST/ (N - m™" ) 9.93 x10° 1.32 x10°
FvtE R ST ERIE/(N - m™")  6.27 x10° 1.21 x10°

FFAS 4K DY B Runge-Kutta ¥ B4 Jy 1 ik
TTaR A ARAT45 T 1 i 2l Jonn ok g o )7, DL 1AL 8 ~ &1 10,
H Il 8 ~ [&] 10 75 1, ol JEL St A i 4545 1) i 3 o 3k
JFE BT FEA — BUE R 3 IR (E A7 A2 25 5, Wi B 4k 1) Al
XHR I I BE 35 5 RAE A 9. 47 m/s?,10. 86 m/s” 5 /Nig
RS AR T R BN BE 2 AR 1. 42 m/s®,1.72
m/s” 5 /N Bl 1) R B0 0 5E BE 38 5 HRAE A 0. 63 m/s”,
0.40 m/s”, PiFh 5 A K AW 2215 36% .

H L 11 B AR SO 5 i Ae Al ) 30 28y 76 i 2 i
—157 8 N Wi sl , A5 G s AR . A T3
HR 08 ] Hmt B ML EE 43 A Do D003 5 T A5 /N il 1) 1) 28K A
MIAE —260 N BRI i 5l fin 25 i 8 iy 40IE o



Hom VRS BHR R AL T XY LR E -
%TEVWIW ﬂf{kh,;\ b ?EE f” ,I ‘\ J'*‘ T:;:é;z /\ W;’
RO R R T
A - L L |
g iﬁ@é& z k R =

40l L
308 309 310 311 312 313 314 315
WA E R x 105
P8 W5 2k ) RE 4R Sl e
Fig. 8 The relative vibration

acceleration of meshing direction
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Fig. 9 The radial acceleration of pinion
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Fig. 10 The axial acceleration of pinion
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