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Modeling and Analysis of Face-Gear Grinding Temperature

Xiao Lei, Ming Xingzu, Liu Jinhua, Gao Qin, Long Yu
( School of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract. According to the elliptical contact theory , obtained disc wheel basic grinding parameters of gear grinding
surface and established finite element model, and using the rectangular distribution of heat for the gear grinding thermal
simulation, obtained the grinding temperature field. The results showed that the temperature variation law of the saucer
wheel grinding is : along the direction of tooth proximal near heart and along the direction of tooth height relatively close to
the root area, the grinding temperature gradually increased. Meanwhile using infrared thermometer to measure actual
grinding temperature, compared the measured temperatures with the finite elemental analysis results, found that the error
analysis results of all the grinding points were between 20% and 5%, and the higher the temperature, the smaller the error
was, verified the feasibility of the ellipse contact theory in the surface gear grinding thermal research.

Keywords . the elliptical contact theory ; face gear grinding ; point grinding temperature field ; finite element

simulation
0 3[= P T T AR S R S G B R, 3
T 54 6 5 R A AP T R 95 P R
T —FIOBT R B e e sy s, BT A T 14 5 A R X S O 0 T T,

JIng . AR ik, RS BRI S TG M R R T E B R iy s S REE . X
LEh RSN SR /N SRR s B T U6 U TR A T BB 1) b AR e, L i et R )
Z G IO IV 2= I s’ RN ES | O B = 05 o o R B HRFEN— D EERSR, BHW NI, A2

Wi BH . 2015-07-09

E&UWA : HEARFEEGRIIE (51375161 ), #p4 B AR ELA I H (2015)15018 )

EZRIT : M A (1990-), I3, AU, i ol R, SRRy [ B i B e S HOR
E-mail ;. 852625057@qq.com



5553 H

W, S AR HI R L B A 35

P AR O e 2 7 B O S 3 17 DR 9 5 B R
Bl BRI . C. Jaeger MR H AR IE IS FLIE , X
R RSB T o, 25, NZEREYR
T =B, F. T OCR T Bl
J . DA T VR (3 B 1
JEfE AT, IF BAERCEEAR b SH TE AR R
AN IR g =, o0 T 4 il R A9
M T E A BRI R

FUR, [ A AR X T 147 5 s o 1) T AT A —
SE MRS, FLX T 16T U 0 25007 B 04 i ' fy L
FEMT AR WARIE . ik, ASCLL Gleason 2 fi 3
AE THT 147 48 TR TR 00 6 55 1) o 14y R A o B A i
ISP B B e, I H e AIAR ELAREOR, R¥E SR
TS i A B T B B S A SR IR, X
BETEC b s P 1 1A 7 ) 1030 88 3 1 A 5 A 20 A
05T, LAUE I A I S B IE R . A
Jo 3 3 S B o U E B ) 05 BLaE AT TR
W, SRyt — 2 BRI A7 e 3 7 A T 1 A R A4
—EW B

I tHeEEmER

F TAT A7 0 W b 8 S 11 D B ), R b AR A
S ) v g v A ) At O R A L, A
111 ATy Gleason 2 fi JUBR AT 10 58 8 - fk o 5 E 4
fih S RO (B fh o DR, TS A T Y % S 2 EUR
AR 530 ok 2 7 T il 147 1T b B9 4% S S RO o bR
S T e 5 B S R A S AN 1 IS, LA ) ) o
O PEELA, MR a . SR b 2350 T4
S )2 fh I R P ) 22l 9 3

B BRET R
Fig. 1 The instant contact ellipse
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Fig. 2 Two tooth contact ellipse
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Table 1 Main parameters of orthogonal face gear
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Table 2 Grinding temperature field parameters of
orthogonal face gear
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Fig.3 Schematic diagram of temperature
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Fig. 4 The finite element analytical model of

orthogonal face gear
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