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A Study on the Fatigue Life Characteristics of Heat-Resisting Steel
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ABSTRACT The fatigue crack propagation characteristics were investigated for two kind of
heat-resisting steel(STR3 and STR35) commonly using in valve material of vehicles. From the
experiment, the fatigue life of the specimens notched at bonded line was shown about 19.7% and
72.2% lower and the specimens notched at 1.0mm distance from bonded line was shown about
25.2% and 99.1% higher than that of the base metal respectably.
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Table 1 Chemical compositions Table 2 Mechanical properties
(wt. %)

. . Young's
Yield | Tensile | Elonga Modulus

Materials | C Si |Mnj| Cr | Mo | Ni Materials | Strength | Strength | ~tion  10°
(MPa) | (MPa) (%) (MPa)

STR3 | 043(2.15|060|11.0| 1.0 | 060 STR3 51629 | 115166 | 17.91 3088
STR35 | 48093 |1,08494 | 37.02 29.87

STR35 1053 103119001210 - 1355 Welded | 444.87 |1,02289 | 1250 30.74
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= Table 3 Friction welding conditions
0s T Spindle revolution (rpm) 2,700
' ] Pre-friction pressure (MPa) 2.03
weld line [ Friction pressure (MPa) 490
o Upset pressure (MPa) 6.18
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Fig. 1 Geometry of fatigue test specimen Photo. 1 Micro-Structure of materials (X200)
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(log2a) = A + B(N/Nj)
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Fig. 4 Relation between crack length and number
of cycles
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Fig. 5 Relation between crack length
and cycle ratio for S35
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