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Abstract :

In this study, the effects of induction surface hardening on the fatigue characteristics of S55Cr bearing steel were

investigated. The specimens were fabricated with various hardening depth and tested using a rotary bending machine. The S-N
behavior and fracture mechanism of induction hardened specimens were investigated with the fractured surface observations.
Typical 2-step S-N curves were observed for induction hardened specimens, and it was observed that most failures of lower S-N
curves(>10° cycles) were associated with non-metallic inclusions which were introduced during induction hardening process. The
fatigue strength of induction hardened specimens for the lower step of S-N curves was estimated by the fracture mechanics-based
model based on the projected inclusion size, and it was shown that the fatigue strength of specimens failed with the internal

inclusions was accurately estimated.
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Fig. 2 Hardness profile of induction hardened specimens
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Fig. 1 Schematics of tensile and fatigue specimens
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Fig. 4 H-7 rotary bending fatigue tester and MTS 810 universial
tester
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Fig. 5 S-N curves of base S55Cr and induction hardened specimens
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Table 1 Measured fatigue limit from S-N curves of induction
hardened specimens

Specimens gti%gecit;e‘;g:: g\iﬁg Hardening ratio
HO.8 630 0.24
H1.2 680 0.34
H1.5 920 0.52
HF 1005 1
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Table 2 Comparing results between predicted fatigue limit and
measured fatigue limit of notched specimens

Table 3 Comparing results between predicted fatigue limit and
measured fatigue limit of induction hardened specimens

Fatigue Jarea Predicted Applicd Predicted
Specimen limit, o, fatigue limit, 0w/ 0'y Speci- | Cyclesto | varea ppiie fatigue
(um) , - stress, Oexp / Opre
(MPa) 0's (MPa) mens failure (m) strength,
Ocxp (MPa)

PI1.0 215 596.3 208 1.033 Opre (MPa)
PI10.6 220 498.0 214 1.028 2.83 x 10° 21.84 926 912 1.015
P10.2 240 306.9 232 1.034 HF | 149%10° | 2619 | 992 880 1.127
8.17 x 10° 19.75 1042 922 1.130
1.78 x 10° 26.02 737 690 1.101
1.81 x 10° 18.97 772 728 1.060
HO.8 1.08 x 10° 18.34 790 732 1.079
- 7.03 x 10° 20.26 755 720 1.090
HF, Ny =1.49 x 10% cycles  (varea=19.03um) EDX analysis for 1.08 x 10° 19.15 768 726 1.074

_ . internal inclusion . : .
4.16 x 10° 21.04 782 758 1.032
H1.2
9.87 x 10° 2538 790 734 1.076
1.08 x 10° 19.03 1085 923 1.176
H1.5

5.81x10° 16.05 1100 882 1.247

H1.5,N; =1.08 x 106 cycles (v/area=26.19um)

Fig. 8 Fracture analysis of internal origin failure specimens
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