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Evaluation of Fatigue Propertles of ngh Strength Road Wheel
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nopsis

In order to establish the method for estimating fatigue properties of high strength road wheels, fatigue test and stress
measurement of road wheels, which were manufactured with 690 MPa grade and 780 MPa grade steels, were carried out.
And fatigue crack initiation site and fatigue life of road wheel were predicted. The results are as follows;

(1) Fatigue crack initiation site of road wheel can be estimated by using a constant life diagram, which includes cyclic
stress amplitude and mean stress mainly composed of residual stress.

(2) It is difficult to estimate fatigue life of the crack initiation sites quantitatively, but the difference of fatigue life of the

wheel among these steels can be estimated.
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Table 1 Chemical compositions of steels (Mass%)

- - = =
690MPa | High Si 0.06 0.55 0.98 | 0.008 | 0.001 |Cr, Ti
Disc 780MP Low Si 0.10 0.08 1.52 0.022 | 0.003 |Cr, Ti
2 High Si 0.05 1.27 1.34 | 0.017 | 0.001 |Cr, Ti
Ri 690MPa 0.08 0.09 1.61 0.011 | 0.001 |Nb, Ti
" 780MPa 0.11 0.44 1.63 | 0.013 | 0.001 |Cr,Nb, Ti
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Table 4 Results of rotating bending fatigue test of 14 inch
wheels (Moment : 2.16kN+m)

No. 1 No.2 Average
Low Si 780 | FL. | 1.03%105 | 1.70%10° | 1,32 105
wheel CIS. | Hat area C | Hat area C -
High Si 780 | F.L. | 1.36%10° | 1,48 10° | 1.42x10°
wheel CILS | Hat area C | Hat area C =

F.L.: Fatigue Life(Cycles)
C.LS.: Crack Initiation Site
Hat area C(See Fig. 2)
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Fig.13 Constant life diagram of 14 inch wheel
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Table 5 Comparison of estimated fatigue life of road wheel hat
area to experimental one

Fatigue life of hat area

Estimated | Experimental

13 inch wheel | High Si 690 3.0% 100 2,4 %105

with polished

ventilation hole | High Si 780 4.0% 108 4,1%108
Low Si 780 1,2% 109 1.3%10°

14 inch wheel

High Si 780 { 2.4x10° 1.4%10°
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