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Research on the Distribution of Face-Gear Tooth Surface Contact Stress

in Meshing Process

Shu Taoliang» He Guoqi> Sun Xiao, Lu Xiangjiang
('School of Mechanical Engineering, Hunan University of Technologys Zhuzhou Hunan 412007, China )

Abstract: By means of differential geometry principle, derives the main curvature and main direction of the tooth
surface of face-gear drive, and obtains two principal values of the induced normal curvature in the face-gear drive.
Analyses the impacts of main parameters on the curvature in the face-gear drive, and according to the relations of main
curvature on contact point and elastic coefficient of two elastomers to the contact ellipse area, determines the face-gear
meshing contact area; at the same time, analyses the tooth surface contact pressure distribution and variation of face-
gear driving in the ideal meshing condition and also makes a simulation analysis. The results show that: in the face-gear
meshing process, the tooth surface contact stress along the tooth width direction becomes larger close to the edge at
both ends and maximum near the outer edge, while minimum in the center of the tooth surface. Therefore, the face-gear
drive should consider the tooth surface modification, make the contact point of face-gear meshing near the middle of the
tooth surface, in order to improve the carrying capacity of the face-gear and reduce the impact when the tooth meshing
in and out.
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Fig. 1 Face-gear shaping processing diagram
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Fig. 2 The schematic of orthogonal face-gear machining
coordinate system
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Fig. 3 The parameters for gear slotting cutter involute
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The face-gear meshing parameters and the
material properties

- Wit 28
A 16
o e BRI TR
AR ik mm/(o ) LZRCI S N 4

B 452 i 5
oo 18 5 20 40TMnCr | 2.06X10° 0.3
4t HB=260

VA Jo

Wik 49 S 20 45 2.06%x10° 0.3

HB=240

WA= (2) A1 (7) HERHELS KT, @
MATLAB 7.0 SRfFAES e, 153 A 146 56 Fr
VAR VT T B RO, HULG T 40 0 45 380 50 A 4 4 R T
WER— AT, 24 MATLAB 7.0 RS2 A4 T
FAPro/E ., WRIE Pro/E SEULEMTIRE, i
A [RAT e A0 FE R A8 S EUE B R 0L, JF X
HEFT WG AR T, R R 14 B AN T A R E B G S (T
WAEWE G ) —HERRY LR 4 ). PR HS A ANSYS 37

i A A BRI o AT AR R A i, 2 pE S T
WHEMG B FEA 52 JIRe i, IR 1A AL A DV A, I
A AR T S MRS . R TR R
PRI R, ORIV BEAT I e A, A3 0 TE
VS TR MG 5 RS B L] 5o [R)EF, X TRIA e A T
Pl FUE . k. LR R AR E S, IR
T4 5 AZ S R E A ) F o 6 000 No

N

D

N\

B4 TR =HEER
Fig. 4 The three-dimensional model of face-gear meshing

Es MiERIEMEHERTMEEE
Fig. 5 The finite element analysis grid model of

face-gear transmission
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Fig. 6 Equivalent stress contour of a face-gear in

a meshing cycle for different times
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Fig. 7 Three nodes stress contour along the tooth width

direction of the tooth surface
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Fig. 8 Three nodes stress contour along the tooth height

direction of the tooth surface
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