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An Evaluation of Fatigue Properties on Dissimilar Friction Weld
of Heat-Resisting Steels Used in Vehicle Valves
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ABSTRACT

The fatigue crack propagation characteristics were investigated on dissimilar friction weld of two kind of
heat-resisting steels (STR3 and STR35) commonly used in valve materials for vehicles. A small circular artifi-
cial defect was machined to induce fatigue crack at bonded line, heat affected zone and base metal of the weld
on the surface of the specimens. From the results of the experiment, the fatigue limits of the materials STR3
and STR3S were obtained to be 429.0MPa and 409.4MPa respectably. The STR35 base metal and 1.0mm
HAZ specimens showed 190% and 82% higher fatigue life than STR3 base metal. And the fatigue life of
1.0mm HAZ specimen was shown 99% on STR3 and 29% on STR35 higher than that of their base metal. But
the fatigue life of weld interface specimen was shown 18% on STR3 and 72% on STR35 lower than that of
their base metal because of the weld interface separation.
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Table 1 Chemical compositions(wt. %)
| Materials | ¢ [ si [Mn [ cr [ Mo | Ni
l STR3 043 215|060 | 11.0} 1.0 | 0.60

{ STR35 0.5310.31 9.00 21.01 - | 355

Table 2 Mechanical properties

Yield | Tensile Young's
. Elong.
Materials | streng. | streng. %) modulus
(MPa) | (MPa) ° % 10%(MPa)
STR3 51629 [ 1,151.66 17.91 30.88
[ STR35 48093 | 1,084.94 37.02 29.87j
L Welded | 444.87 |1,022.89| 12.50 30.74 ’
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Table 3 The micro-vickers hardness(Hmv)

Notch positions | Base 1.0mm Weld
Materials metal H.A.Z. | interface
'STR3 3490 | 4120 |
633.3
STR35 351. l—l 385.9
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Photo. 3 Photographs of fatigue cracks on STR3 1.0mm
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Photo 4. Photographs of fatigue cracks on STR35 1.0mm
HAZ notched specimens ( ¢ =370.4MPa X 100)
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