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A Study for Improvement of Cornering Fatigue Test by Eliminating a Fretting Effect
on Steel Wheel to enhance Durability and Reliability
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ABSTRACT

The failure mode of steel road wheels in a vehicle is cracks from ventilation hole through to contact plane on steel
wheel’s disc plate. But a number of cracks of Cornering Fatigue Limit Test is on contact plane near to wheel nut
mounting area, even though it’s satisfied with specified cycles. So this paper searches out causes to improve durability
and reliability of C.F.T by uni-axial bending moment test. The verified cause is a “fretting” on contact area of steel
wheel. In result, this paper suggests a solution to prevent a fretting by inserting a damping shim, 0.7mm between steel
wheel contact areas. Therefore this paper makes it possible to move crack position of C.F.T in steel wheel from contact
plane to vehicle’s failure mode.
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Fig.1 Crack Locations of Steel Road Wheel
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Fig. 2 C.F.T Test
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Fig. 3 Results of Analysis and Bench Test
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Table 1. Result of Stress Distribution Test on

Steel Wheel
Fy (3,000N) Fz(3,000N)
Sa Sm Sa Sm
(MPa) | (MPa) | (MPa) | (MPa)
HEZ | 252 56 76 13
71+ 189 44 25 6
S48 | 18.9 6 38 6
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Fig.5 Translation of Steel Wheel Crack
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Elastic Pad (E: 500MPa)

Fig.6 Stress Distribution Analysis by Inserting
Damping Shim

2.5.1 ¥59 = &

T4, A¥Her Ak Y A
getom (D2=d & HF5HS AYUsA dwket
Iy (%7 AAEA E=FEY - A" F
AAEA e whe 2" 4 H5ue] &HE
sd A =" F HFE FEF =¥y -
HEW vhEg g (W2d 8 HE5d 934
A s ol 4 HAE CET AES 44
AAIEFAT

AgAR (D~3) e =29 & 7|4
IR A d mIrE ey (HEEe
P e o= AE g7t A=l 0.3mn
HFAT Ve F 9 agy pxown JEW
TP Al g Rl o 0.7m

SEREPY ar | ZHE o=
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