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A Study of Static and Dynamic Deformation Behaviors of
SCM415 Steel on the Change in Spherodization of Cementite

Heon-Joo Kim' and Jong-Min Lim
Dept. of Metallurgical System Engineering, Pukyong National Universily, Pusan 608-739, Korea

Abstract Effect of spherodization of cementite on static and dynamic deformation behaviors of SCM415 steels
was investigated in this study. Dynamic torsional test was conducted using torsional Kolsky bar with the strain
rate of 1.6 x 10%s. Three types of specimens were used with different spherodization degree of cementite.
Dynamic test results were analyzed comparing with static tensile results and microstructural changes. The

obtained results are as follows;

1) All the specimens of static and dynamic tests showed a ductile fracture mode of dimple. Specimens of the
dynamic test showed adiabatic shear bands on the beneath of fracture surface.
2) In static tensile test, decreased tensile strength and increased uniform and non-uniform elongations appeared

as spherodization degree of cementite increased.

3) In dynamic torsional test, decreased shear strength and increased uniform elongation appeared as

spherodization degree of cementite increased.

4) Due to the largest uniform elongation, superior cold forgeability at high speed is expected on high spherodiza-

tion degree of cementite.

(Received 13 August 2004; accepted 13 September 2004)
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Table 1. Chemical composition of the specimen
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Fig. 1. Schematic diagrams of heat treatment cycles.
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Fig. 2. Shape and dimensions of the thin tubular
specimen with hexagonal flanges used in the torsional
Kolsky bar. (unit : mm)
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Fig. 3. Schematic diagram of the torsional Kolsky bar.
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Fig. 4. Optical micrographs of the specimens.
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Table 2. Quantitative analysis data of the specimens

Specimen| Grain size | Pearlite Volume | Spherodization
No. (um) fraction (%) (%)
0 34 0
50 11.0 - 55
T80 | - 91
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Fig. 6. SEM fractographs of the fractured specimens by
tensile test.
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Fig. 8. SEM fractographs of the fractured specimens by
dynamic torsional test.
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Fig. 9. Torsional stress-strain curve showing the 3
stages of dynamic deformation behavior.
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Fig. 11. Effect of spherodization on the stage 2 non-
uniform strain of dynamic torsion test.
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Fig. 12. Effect of spherodization on the stage 3 non-
uniform strain of dynamic torsion test.
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Fig. 13. Micrographs of the deformed area in fractured tensile and torsion specimens of 50% spheroidized specimen.
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