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Fatigue Characteristic and Life prediction of Induction Surface Hardened Cr-Mo Steel
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ABSTRACT
Practically, induction surface hardening is used widely to enhance the local strength of structure. In

this study, Fatigue limit and its S-N characteristic for raw and induction hardened specimen of

SCM440 is studied experimentally. The life prediction was considered by Juvinall’s equation and its

predicted result is compared with experiment.
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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 0.23

Table 2. The Mechanical Property of SCM440

Yield Stress |Ultimate Stress Hardness
(MPa) (MPa) (Hv)
556.8 664.3 215
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Fig. 1. Geometry of specimen
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Table 3. The Condition of Induction Hardening

Power Source Vacuum Tube
Power 50kW
Frequence 250kHz
Current 1.6A
Heating time 3sec
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Fig. 2 Microstructure of hardened SCM440
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Fig. 5 S-N curve of hardened SCM440

(a) Surface fracture (b) Internal fracture
Fig. 6 Fractography of two cases by SEM
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Table 4. Calculated parameters of S-N estimation

A B
Hardened (Smooth) 2855 -0.0766
Hardened (Notch) 1539 -0.0766
SCM440 (Smooth) 1076 -0.0851
SCM440 (Notch) 768.7 -0.0851
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Fig. 7 Comparison of predicted and experimental
life by Juvinall equation.
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