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Constraint method of calculating tooth bending
deformation of hypoid gears in LTCA

WANG Qi, ZHOU Chi, GUI Liangjin, FAN Zijie

(State Key Laboratory of Automotive Safety and Energy,
Department of Automotive Engineering, School of Mechanical Engineering,

Tsinghua University, Beijing 100084, China)

Abstract: Given that the bending deformation obtained from loaded tooth contact analy-
sis (LTCA) of spiral bevel and hypoid gears contains deformations due to flexibility and
shearing deformations, a constraint method of the tooth finite element model used in LTCA
was proposed. This constraint method added a finite element model which fixed the nodes in
the center of the tooth and the inner circle on the basis of the original constraint method.
The process to obtain the normal flexibility matrix of tooth surface was also proposed. To
verify the correctness of this constraint method, LTCA was conducted using this constraint
method and the original one. Load contact experiment was conducted at the same time. Re-
sult showed that the constraint method mainly affected the loaded contact pattern. The load-
ed contact pattern obtained by the original constraint method reached the toe of the tooth un-

der the maximum torque, while there was still 3—4mm away from the toe of the loaded con-
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tact pattern obtained by this constraint method. The loaded contact pattern obtained from

this constraint method was in agreement better with the experiment.

Key words:

hypoid gears; loaded tooth contact analysis (LTCA) ;

constraint model; finite element model (FEM); contact pattern
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BOE R s
N i K
SR 7 39
Jié 1 7z f
/NS R R R E A /()
i B B /mm 26
KA T 98/ mm 61
A
=z i/ ) 90
SRS/ 22.5
KA T4 4R/ mm
ot o r X
R T e 3 4K 0.13
T Bt 2 % 0.15
5 I A4 0] 1] B/
/N 15 0] (8] B/ m
TIR A £ 2F 4%/ mm 1.7
KK LI T 471 T /mm
KR TTHWIEAM/ O
INEESNTITT R TE f /() 20
/NEEWN T T RRTE M/ ) 25

S8

43. 85

10. 9

152. 4

AR BT Wi 44
3.6

0.33
0. 25

2.3

ol

22.5

R2 RBNISH
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Table 4 Results of maximum contact stress MPa

AT T 1 TH 2 TH 3
1 1536. 804 2012. 294 2366. 874
2 1507. 990 1972.036 2315. 049
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Table 5 Results of transmission error prad
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Fig. 9 Loaded transmission error of two constraint

methods (case 1)
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