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Tooth Bulk Temperature in Meshing Process
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Abstract :

The heat balance equation for the bulk temperature field of face-gear meshing was built, and the bulk

temperature field distributions of cylindrical gear and face gear were studied under different geometric parameters and

working conditions. Results indicated that face-gear bulk temperature was higher than that of cylindrical gear when the

face-gear system reaching to bulk temperature. Moreover, the face gear bulk temperature showed a positive correlation with

the rotate speed, load, environment temperature and gear surface roughness, and it showed a negative correlation with gear

modulus, pressure angle and tooth numbers. The result provides initial temperature data of tooth surface nodes for the face-

gear life prediction under the lack of lubrication conditions.
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single tooth of cylindrical gear of single tooth of face gear

1) WiE TAEETE (5 X))
orT
ICARYA

Boundary conditions of Fig. 2 Boundary conditions

(5)

2) T, BRI A TR (FIX)

oT
—{5ﬂ=mﬁa—%% (6)
) eI (g X))
or
_g[arj_hmfg—n)o (7)
4) sy E (X))
8T  oT
T ‘Jl B |,Z’E‘,/’1_E|jzo (8)
5) FWIEH (X))
oT
E;m (9)

K (5)~(9) —j\ﬂ‘ﬁ % DX I Pt A 5

g FWie AR ﬁ?ﬂj/\ﬁﬁ%ﬂzﬂﬁ;

By By g PRRISEAS DX ST EA R

T, ISR 5

Ty |,yo Ty | 2390 A0 1A 5 9 2 D AT S 0

2 EEARE

A Se A st B, Wi 147 TAT A JBE 45 P O o
A EL I 5 AT T W5 DX I ) AR O T Sh sl 3L e ke
fioh s 77 ARz T sh R4 R MO R E .t TGS A
AT b A ) PR A5 T IAE i 1] [5R0AE: £47 6 700 T A7 % 1) 20T
L], T A BE SRR & B IR 1y i, B

¥ =\/8|p]C|VI/(\/SIpIClV] NN A ), (10)
K ¢, p, e, Ci=1, 2) AR PR SRR S B GREL
9 HE I LI
v, (i=1,2) P FEAENE 5 mi AL U ) 3 JEE
58 Ak 7 A AR T 1A 18 A 1A T i DX IR A Y
PEESE AR 1 73] 0
q=YPP,f V., (11)
¢,=(1=-NPP,f Vo (12)
K (11) ~ (12) e o NEEERERI B A AL R AL
Py, f, V., 73 1A T DI e KA i 7
T Sh RS R BRI X s i, H

B, =0375mJAF (R, £ R,)/(rE,RR,)>

f:0'011|:PD2Ra/(TIdVH):|’
Horp, 2 A ) B B 23 BE R K, F oo LR L A5
JiJ1, R, Ci=1,2) JPFEAEmE & AL 42
£, R A R

E, =(1—c712)/E1 +(1—022)/E2»



o 5 0] EREA, 4

THT AT 5 W 3 e AT A AL 2 75 i[R3R ) 075 B0 70 B 45

o, E, S35 58 BT A RHATETRA LRSS o, R
Syt RS 2 T SRR L, T
BT Z
ANEJUTSECT , BEEI 5 Fie  Fy FiE 2
PREAEE B3 IR £ DX I 43 A 43 S ] 3 I 4 o

0.60
—u=20° ;

0.551  —e—p=25"
----- 2=02,i=3.5;

. ——227i35

= 0.50f =

B

2

&

5 045

g

2

= 040

03sf

004356 7 & o6 10 1

along the direction of the track

E: 28a, z,, i PR E S, FAEGRARL, Zait.
B3 ARESHTARENERFEMERENSH
Fig. 3 Distribution of heat flow allocation factor along

meshing area under different parameters
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Fig. 4 Distribution of sliding friction coefficient along

meshing area under different parameters
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The material properties of cylindrical gear and face-gear
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