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Table I Chemical composition of SUJ2  (wt%) (ppm)

C Si Mn P S Cr Ti o)

NN® 097 | 018 | 027 | 0.016 | 0.007 | 133 | 0.001 8

NS 098 | 026 | 040 | 0.010 | 0.020 [ 1.40 | 0.001 9

NO 098 | 025 | 039 | 0010 | 0003 | 1.40 | 0.001 15

NT 099 | 026 | 039 | 0.010 | 0.002 | 140 | 0.020 8
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Fig. 1 Fatigue fracture origin and ODA of the quenched and
tempered specimen (Specimen NT). H17=700
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oe Qe QT: Quenched and tempered.
a0 e VQ: Heat treated in a vacuum followed
~, * \ by quenching and tempering,
1 2 o NQ: Heat treated in N, gas followed by
10’ 10° 10’ 0t sad quenching and tempering

Number of cycles to failure N,
o: Specimen NN(QD)® e: Specimen NN(VQ)® A: Specimen NT(QT) A - Specimen NT(NQ)
0 : Specimen NO(QT)  ¢: Specimen NO(NQ) o Specimen NS(QT)
Al: Growth of ODA up to the third step of step loading tests. (5=680.720,760 and 800N {Pa)
A2 Growth of ODA in the first step of step loading tests. (5=720 and 760N {F'a)

Fig2 Relationship between the size of ODA and cycles to failure Ay
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o: Specimen NN(QT)® e Specimen NN(VQ)®  A: Specimen NT(QT)
A : Specimen NT(NQ) 0 : Specimen NO(QT)  ¢: Specimen NO(NQ)

o Ne> 10°), m (Vi< 10°)®: Data by Sakai et al. (HV=737)

QT: Quenched and tempered.  VQ: Heat treated in a vacuum followed by quenching

and tempering  NQ: Heat treated in N; gas followed by quenching and tempering.
Fig. 3 Relationship between area'and AK . (HV=700)
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-.Kg% G : Stress amplitude
T a] B [ o,  Faigic limit calcuated by
1

the area parameter model
taking ODA into consideration.

08— QT: Quenched and tempered.
VQ: Heat treated in a vacuum followed
by quenching and tempering
0 v o T ad NQ: Heat trea!ed inN; gas followed by
Number of cycles to failure N, quenching and tempering,

o Spcc%n)enNN(VQ)m A: Specimen NT(QT) A : Specimen NT(NQ)
0 : Specimen NO(QT)  ¢: Specimen NO(NQ)  0: Specimen NS(QT)

Fig.4 Type 2 modified S-N data (SAE52100)
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Table2 Results of the step loading fatigue test. yareau, yarean
etc are the sum of the ODA  + original inclusion size at each step.
Arrows show the growth of ODA at each step loading.(Specimen NT1)
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