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Fig.1 Schematic diagram of bending fatigue test
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Fig.2 Schematic diagram of radial fatigue test
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Fig.3 Simulation process of bending/radial fatigue test
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Fig.4 Three-dimensional model of wheel
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Fig.5 Load and boundary condition loading
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Fig.6 Radial loading distribution
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Fig.7 Diagram of simulated loading
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Fig.8 Load and boundary condition loading
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Fig.9 Stress diagram of bending test
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Fig. 10 Stress diagram of radial test
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Fig. 11 Bending test safety factor
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Fig. 13 Radial test safety factor

E 14 ZEitieEsEFa
Fig. 14 Radial test fatigue life



42 IR TABeA 4 (A ARBE2 )

F32E

4 g

BT G5 (025 it AR e 55 i Y 0K, AR
CA#iF Creo FiI Ansys Workbench 4%} 16 x 7 ]
F) AR S ST = 2 A FR TSR I 3R 47 05 553 A
g5t T 0 FL U TN LR 5 SR R AR A T AR AU
AT 7 2, 45 BN ) FIE 55 o3 A i 45 2R
(A od )i =R B SNV BN L DA R /B S

SE Lk

AL E AR — 2, B0k 1 A BRI A PN 42 48 75 fn
AR , DA T UAR 98 0 A 235 R 5 42 g AT A
estit. i THe R Lt Y 5 2, (e A dg AR 1A i
S ECHb R R8I A5 38 B 3T ST BN 2 A 4R e AR
T, 5 SE PRI LT —RE BUTR 22, T 2 Jm SR AR S
WHIE s 3 b, T S-N Mk 98 57 3 B , 5 2 0k
AR A A}, IO 24 T 40 00 A5 58 72 7 3 S5 A0 3 JE Ok
Z IRV R RS 2R, A RESRE I 57 0 T NS BE

[1] KARANDIKAR H M, FUCHS W. Fatigue life prediction for wheels by simulation of the rotating bending test[ C] // SAE
Technical Paper Series, International Congress & Exposition, 1990.

(2] wpie N R [ ] 5 o A A A G ) , o o] b v A A B B 2. S 42 AR e PR RE R AR J7 - GB/T

5334—2005[ S]. Jb 5« Fp E bR H AL, 2006.

[3] STEARNS J, SRIVATSAN T S, PRAKASH A, et al. Modeling the mechanical response of an aluminum alloy automotive
rim[ J]. Materials Science and Engineering: A, 2004 ,366(2) :262-268.

(4] VFHUfl. ANSYS Workbench TSR M. b5t A RMIEHR At 2015 :12-13.

[5] ®&F. #TF ANSYS Workbench ¥R 40 A & FFEHT[ D] Kt At Tk K2, 2011.

[6] FEIEAR, AL, AR Fela e UR X 458 15 1 73 A

565-569.

M P BECAELASEAEL L ] HRVT R 2224l (T2 R ,2009,43(3)

Simulation Analysis of Wheel Based on Bending and
Radial Fatigue Test
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Abstract ; After the design of the wheel, physical testing of bending and radial fatigue is required to verify that the fatigue life is

met. In order to solve the problem of long cycle and high cost of this development mode, based on the bending and radial fatigue

physical test method, Creo and Ansys Workbench software are used to establish a three-dimensional aluminum alloy wheel model

and finite element model. with material A356 and size 16 x7 J. In this paper, the simulation process and ideas are given, and

the fatigue life and safety factor of wheels are predicted by static analysis and dynamic analysis. The simulation results show that

the position of the maximum stress in the two test simulations is consistent with the position of the physical test, which verifies the

validity of the finite element method for estimating the wheel life, so that the wheel can be optimized according to the analysis re-

sults.

Keywords : aluminum alloy wheel ; finite element; bending fatigue; radial fatigue
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