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Accurate simulation method for contact stress of
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Abstract: The combination of steady state thermal analysis and dynamic contact me-
chanics analysis was used to improve the calculation accuracy, and the stress distribution was
corrected by thermal analysis, meanwhile the variation characteristics of the bearing were ob-
tained. The research shows that, the maximum dynamic contact stress is located on the
bearing ball surface, while the stress of the inner is the minimum. The contact stress of
bearing has obvious dynamic response characteristics, while its distribution has a random
variation. The contact stress, which increases with the rotational speed and the axial load, is

composed of the principal stress and the shear stress.
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Fig. 1 Contact model of rolling element and raceway
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Fig. 2 "Forces and moments acting on the ball
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Fig.3 Solid and finite element model of ball bearing

®1 WMRERIRTSH

Table 1 Basic dimension parameters of bearing

Wiz / SR/ FE B/ 2 filff / [ Wk ek WK IE MR IE
mm mm mm ) B /mm  HE/mm e/t FEF/mm 4% /mm
201. 725 133. 35 30. 3 34 163. 54 22.225 20 11. 56 11.4
K2 BASHEVRSEE
Table 2 Material parameters of bearing
Ty EH S LR/ GPa MER/N =4 R/ (g/cm®)
EIE G13Cr4Mo4NidV 203.0 0. 300 7.85
P FR S8CrdMod V. 168. 9 0. 290 7.87
PR 10CrNiMoA 200. 0 0.295 7.85

R3 HAERMEESH

Table 3 Contact friction parameters of bearing

FEWE M REm SMEEmE REFALGEAL

4 0.10 0.10 0. 002
B E 0.05 0.05 0. 001
AR X

B4 W R

Fig. 4 Temperature calculation model of flow field
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Table 4 Performance parameters of lubricating oil

BARE )/ FHEN/ oA o/ R p/
10°(m/s*)  (W/(m«C)) (J/(kg+CT)) (kg/m*)
8 0.1337 1870 887
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Fig. 5 Thermal stress analysis model (single sector)
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Table 5 Thermal parameters of material

Ho A i SHE A/ FLH A o/
AZ¥/107° (W/(m+CT)  (J/kg-C)
GIEEN 11. 20 37 580
M/ 11. 84 35 595
P54 13. 40 40 625

3 EHEEMNEAGES N

3.1 BRASEM N RE

5 S 13 550 r/min, Bl 7] #k fF K 25 kN,
0. 015 s B Bl 7K B 245 22 fid 1S3 A0 1 6 Bl s o 45 SR 36

B« DN 25 AR 7 5% i B Bl 7R e A Tk 2 422 flk 17
J1(B) 2y 1782 MPa; @ fie K 4% fili i Jy H B 7E 4K Bk
T o A5 T T90 i A 2t 1) 2 [] o) — 00, S VR T
FETH 2 fuh N T3 IR s P B VR G R T BN s @AM BR
ARl 42 fl 457 N I K T 55 P4 B 7 L X 2
[5] y 5 71 Bl 422 flh 2500 284 Sy 7 P 5 B BR
Y= e S G L NI £ L Y VA [ Il N8

WE 6 FrR B BRI RO AR
JC BLF T C 38 3 A4 fEH ) i AR il e an sl 7
Ji7w o i AT OBt 1) A2 Ak - d K ) 1 R 4
S I R WYl R G2 e Hh N T AR AE AS R REAE s @8
b AN IRAEAS TR0 A JE 9 N S5 R 7 (B AE 980 ~
1782 MPa 35 [l P9 25 1k, . Bifi AL A8 fb 7 AF i 35, 26 B
R BLA BRI I8 2l B AL PE 5 3K BR 58 58 1 J) 1
I JE 15 9 AL [R] A [ B ) P AR Bk 0T B iR
KN TG IR E > F M AME LT A BT C

XS BR AN 7] 26 Y Rz ) /N5 43 A AR S AT
AT WL 8 Fi A . AT R B ik R e 32 N g
FYIRE T3 84 18 43 A1 X 30 5 Von Mises i Jj F A4
— 0 fioh 2 1T B ) 1 ) R T N AL
3.2 BEHWMEARSEME

T AGE B v R A A A LR R T e EL Ay
AT AN 77 A RN T R4 i g 3 RS BT A

| R

Max:1782 MPa

ey
ey,

[

HENE|

e eSS

(a) R

Max:1429 MPa
6,
Mk 71/MPa
R 1/MPa g lon
1429 Hiliim) 2%
| = 878.6
1151 658.9
L 4393
593.0 219.6
3142 Max:1011 MPa I 0
|35.37

(b) HiE

(c) HME

P 6 il IR 25 12 fuh 13z g 3 A s [

Fig. 6 Dynamic contact stress of bearing
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Fig. 7 Time history curve of stress (Von Mises stress)
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Fig. 10 Thermal stress of ball (steady thermal analysis)
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