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A Study on the Characteristics and the Prediction of the Fatigue Strength
of the Induction Surface Hardened Steel

Sam-Hong Song* and Byoung-Ho Choi”™
ABSTRACT

Induction surface hardening is widely used to enhance local strength and hardness. However, most research
is only to have a focus on fatigue life and fatigue behavior is not so much studied. So, in this study, Cr-Mo
steel alloy(SCM440) was used to show the effect of residual stress and micro hole on the fatigue strength for
base metal and induction surface hardened specimen. In addition, the fatigue characteristic between surface
hardened and fully hardened steel is somewhat different. It is caused by hardness distribution, residual stress
and inclusions etc.. The modification of prediction equation of fatigue strength is proposed and predicted
results show very good accuracy. A x, which is calculated 1.46, is introduced to consider the effect of
stationary crack with defect. A new method of modifying residual stress is proposed to examine the mean

stress effect under fatigue loading.
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Table 1 The chemical composition of SCM440

SCM440 (Wt%)

C

Si

Mn

Cr

Mo

0.41

0.25

0.68

1.05

023

Table 2 The mechanical property of SCM440

Yield stress Ultimate stress Hardness
(MPa) (MPa) (Hv)
556.8 664.3 215

Unit mm
1 = o
.-E- 791

Detailed of A
Fig. 1 Geometry of specimen

Table. 3 Specimen Naming and treatment condition

Specimen |Effective case} Diameter of |Specimen
Prefix | depth (mm) |micro hole (mm)| name
No hole BMSS’
0.2 BMO02
BM |Not Hardened 0.3 BMO03
0.5 BMO5
1.0 BMI10
Hi U No hole HISS
0.5 H105
No hole H6SS'
0.2 H602
H6 1.6 0.3 H603
0.5 H605
1.0 H610
HF Full No hole HFSS'
0.5 HF05

* SS means smooth specimen
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