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Abstract The finite element models of two car wheels of different design are constructed based on the wheel dynamic comering
fatigue test. The models can be used 1o effectively determine the critical points in the wheel structure, that is, the points on which the
calculated siresses ( von Mises stresses) are large. And the calculated stresses with the model reflect the stress concentration on the
critical points. The analysis results are proved by making experimental stress analysis on the structure critical points, The stress states on
the: structure critical points are analyzed, which is helpful in predicting the direction the fatigue crack initiates and the major cvclic loads
causing the fatigue damage. The major cyclic loads are found 1o be the nommal stress ranges in the radial direction of the wheel studied.
The analysis also shows that the cyclic loads causing the fatigue damage of the wheel structure may be asymmetrical in the wheel dynamic

comering fatigue test.
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EHHER (Wheel of old structure)
A.B.C.DEF 6 RARTERN N T R nE AL
4.B.C,D,E.F.G are the strain rusettes for experimental stress analysis
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Fig.1 Structures of the old and new wheels
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¢ is the principal angle
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oo RER DL
00 is the center of the wheel
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Fig.3 Direction of each strain gange of the strain rosette
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Tab.1 The measerod strain vahwes &, (€5 &3 (e} of ench rosette and the corresponding von Mises stress o, (MPa)

WA R THR EHE ki HIrF
MEHES ¢ £ £ a, £ £ €3 a, 3 £ € s, £ £ € e,
MEHEA -84 -721 -8B 2492 9 -38 -520 [13.5 1069 917 1125 3283 -—54 -208 187 1141
WEEB -5% -173 -425 166.2 36 -2 358 M8 685 153 &9 2460 -442 -152 22 %6.%
HEEC -8 -18 -1 3.0 1M -181 -219 TI6 21 -9 20 121.8 -175 -188 28 5.5
MEED -471 -6 -310 147.3 -5 -103 204 8.9 582 189 931 277.2 178 =23 -165 48.0
WAL £ -497 55 304 1.3 102 -8 -182 4.4 @3 W2 73 B0 -3 -2 M3 933
MEEF 68 1 418 2221 193 -2 91 63.1 872 7 -7 213 26 -19 14 583
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%2 HARIITN von Mises B 5, (MPa) X TR o, (MPa) (305 1 77 ) 04AXHE 2 £R = 10000, - 4, )00, (%)
Tab.2 The calenlated von Mises stress 7, [MPs), measured values o, (MPa) {as shown in Tab. 1), percent error £/ = 100(s,, - ¢ )io (%)
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Toe o ER g, o, ER Gy 7. ER
THE %11 w2 33 162.6 1662 -22 457 70 135
pyac 97.9 113.5 -13.7 82.6 4.8 10.4 62.9 73.6 -14.5
.40 300.7 328.3 -8.4 228.7 246.9 ~7.4 130.0 121.8 6.7
HIH 97.9 114.1 - 14.2 8.6 %.9 -14.8 62.9 81.5 -n38
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Tab.3 The stress states of point 4 and F in the wheel structure when they are in the lower, left, opper, and right positions as the wheel rotates
{4, a-—principal sireswes; oy, oy—nomal stresses, ryy—shear stress, f—orientation angle of principal stress. Stress unit: MPa; angle wnit: DEG)
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HER @ /MPa a./MPa oy/MPa sp/MPa ro/MPa @(°) 5 /MPa ay/MPa ax/MPa oy/MPa r/MPa BI(°)
THE -289 -2655 -2289 -265.5 -0.3 0.5 249.1 72.0 74.3 246.9 -19.9 ~6.5
k@ -20 -129 -%7 -502 -452 -319 9.2 14.8 16.0 67.9 -8.1 -8.7
Lxm 3534 205.4 205.7 353.1 4.5 4.4  -88.2 -3I5  -9%9 -387 25.9 -6.1
Lk 56 -111.2 -57.5 -48.1 58.2 2.7 64.5 15.4 15.4 64.4 1.4 1.7
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