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Fatigue Fracture Behavior of Spheroidal Graphite Cast Iron FCD500
by Super-Rapid induction Quenching -

Jueng Keun Ji, Min Gun Kim, jin Hak Kim and Jeong Du Kim

Key Words: Fatigue Limit(3] 23E), Super Rapid Treatments(Z - 34 ¥ 2]), Graphite Nodule
(73Z9), Residual Stress(ZH753)

Abstract

Rotary bending fatigue tests were carried out to investigate the fatigue characteristics of high
performance ductile cast iron experienced super rapid induction treatment. The influence of super rapid
induction treatment on fatigue limit was experimentally examined with the special focus on the
variation of surface microstructure and the fatigue crack initiation and propagation through fractography.
Main results obtained are as follows. By super rapid induction treatment in FCDS500, the martensite
structure obtained through conventional heat treatment was confirmed on the specimen surface. The
fatigue crack initiation in the hardened surface layer was restricted by the martensite structure and
compressive residual stress. Thus, it could be interpreted that the initiation stress would be increased by
improved structure in the surface. The fatigue crack propagation in the hardened layer was retarded by
the presence of the globular shape martensite around the graphite nodule and compressive residual
stress and the crack propagation behavior has zigzag pattern in the hardened surface layer.
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Table 1 Mechanlcal properties

0 02(MPa) o s(MPa) EL(%)

FCD500 360

520 | 9

002:Yield strength El.:Elongation
o s:Tensile strength

Table 2 Chemical composition(wt.%)

C Si {Mn) P | Cr | Mg | Cu| Ni
FCD
3.76 | 2.27 {0.30(0.016] 0.02 |0.044/0.30(0.02
500
¢ 9mm

& ______ - —X—+ #15mm
y

Fig. 1 Specimen geometry
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Fig. 2 Super-rapid induction quenching
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Fig. 6 Morphology of crack initiation site
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