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Abstract To reduce the risk of failure of meshing gear tooth, it is necessary to analyse the influence of relative parameters
on thermo-elastic coupling stress of meshing gear tooth; The limit thermo-elastic coupling stress state function of meshing gear
tooth was built based on response surface method, and the mathematical expression bewteen thermo-elastic coupling stress
reliability and relative parameters was obtained. The sensitivity formula for thermo-elastic coupling stress reliability of meshing
gear tooth to relative parameters was obtained by using Monte-Carlo method. With the Sun gear of planetary gear train as research
object, thermo-elastic coupling stress reliability sensitivity to tooth width, rotating speed, module, pressure angle was obtained
respectively. The sensitivity result showed that tooth width, module, pressure angle, rotating speed had a crescent influence on
thermo-elastic coupling stress reliability sensitivity of meshing gear tooth, and thermo-elastic coupling stress reliability sensitivity

would be improved by decreasing rotating speed and pressure angle or increasing tooth width and module. The study provids
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theory basis for the design of gear tooth strength reliability.
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Fig. 1 Box-Behnken sampling model
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Tab.1 Main parameters

Z B4 T Parameter name

%% Tooth numbers z 19
FEE module m/mm 12

J 71 ffi Pressure angle o/ (°) 20
% Tooth width /mm 190
B Speed n/(1/min) 228
WA KL Gear material 20CrNi2MoA
LS Input torque T/mm 41 838

T U IR S lubricating oil model SCH632
15 IR E Environment temperature £/ °C 74

R2 BRENZENHEMREES

Tab.2 Mean and standard deviation of the random variable

- W R B 1 f
Vx bl Tooth width  Speed Module Pressure angle
anable b/mm  n/(r/min)  m/mm a/(°)
{1 Mean 190.0 228 12.0 20.0
b2
Standard 10.0 20 2.0 2.5
deviation

A& Box-Behnken JH [ HURE L 17 25 BEAIL AR &3 19
29 WRHUKRE , FR T R 20 s 3B AR A, an il 2 s

Std | Factorl | Factor2 | Factor3 | Factor4 Respons
#FEE(A:EXb(B:EEn|C:EH n|D: EH 4 [Poax: FEHE
/mm /r/min /mm a/° | #EEE A WPa

1| 168.80  190.00 12.00 20.00 604.3

2| 211.20 190.00 12.00 20.00 576.8

3] 168.80 266.00 12.00 20.00 590. 4

4 211.20 266.00 12.00 20.00 563. 6

5 190.00 228.00 8.05 15.15 603. 2

6| 190.00 228.00 15.95 15.15 609. 8

7 190.00 228.00 8.05 24.85 558.7

8] 190.00 228.00 15.95 24.85 568. 2

9 168.80 228.00 12.00 15.15 608. 5

10 211.20 228.00 12.00 15.15 578.0

11] 168.80 228.00 12.00 24.85 574.4

12| 211.20  228.00 12.00 24.85 579.8

Bl 2 Box-Behnken FEAS £ K i 1 {H
Fig.2 Box-Behnken sample points and

response VE[]HP/S
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Fig.3 Meshing finite element model of the planetary gear train
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Fig.4 Friction heat flow density distribution of the

sun gear meshing tooth surface
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Fig.8 Thermo-elastic coupling stress distribution of the

sun gear meshing tooth surface under sample points 1
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