WS - BSEAMA - Kl

FEATURE : New Materials and Technologies for Automobiles

(i 30)

SRERAOBEY 1 7 VRS HEEHIC5 2 5HERR

) B4 485

bV —

Influence of Loading Type on Fracture Behavior of High Strength Steel

under Very High Cycle Fatigue
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In high-strength steel, fatigue fracture initiating from internal inclusions occurs in the very high-cycle
fatigue region; however, the fracture behavior under cyclic shear stress has not been elucidated yet.
In this study, ultrasonic torsional fatigue tests and ultrasonic axial fatigue tests were performed on the
same bearing steel to compare the fracture behaviors. The effect of load type on very-high-cycle fatigue
characteristics was also examined. Both the torsional and axial fatigue tests resulted in fracture originating
from inclusions, and an optically dark area (ODA) was observed in the vicinity of each fracture origin;
however, no difference in load type was recognized in the relationship between the AK value, obtained
from the inclusion size and ODA size, and the number of cycles. Nevertheless, there are differences in
the types of inclusions that cause fracture. It has been found that, in the case of the torsional fatigue test,
inclusions elongated in the rolling direction tend to become the originating points of fractures.
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Table 1 Chemical compositions (mass%)
C Si Mn S Cr Al N O

095 | 025 | 033 | 0.0015 1.47 | 0.019 | 0.033 | 0.0048
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(a) Specimen for torsional fatigue test (F=2.85 mm?)
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(b) Specimen for torsional fatigue test (V=8.71 mm?)
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Fig. 1 Shapes of specimens
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Fig. 2 Distribution of residual stresses
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Fig. 3 Results of fatigue tests
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Fig. 4 Overviews of fractured specimens
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Fig. 5 Overviews of fractured specimens
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