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in 1.4% Mn Steel

AlMB" - SR - 0| AT

Sung-Ha Shin*, Young-Tae Park®™ and Byoung-Chan Lee*t

(Received 9 July 2020, Revision received 9 November 2020, Accepted 8 November 2020)

Abstract : This study was carried out to investigate the effect of homogeneous microstructure and
inhomogeneous microstructure on the mechanical properties and fatigue property of 1.4% Mn steel. After
88% forging and heat treatment, the microstructure of 1.4% Mn steel consisted of homogeneous and
inhomogeneous of pearlite and ferrite structure. inhomogeneous microstructure has thicker eutectoid
cementite and more Mn and P content than homogeneous microstructure. Tensile strength and elongation
of homogeneous microstructure have the similar level with inhomogeneous microstructure. Tensile
strength of homogeneous microstructure and inhomogeneous microstructure is slightly lowered from
surface area to the core area, but it is not that seriously different. Elongation shows no difference in
value from core and surface. In a condition of 293MPa fatigue strength, homogeneous microstructure is
failed at 33,730 cycles and inhomogeneous microstructure is failed at 47,191 cycles. In a condition of
253MPa fatigue strength, both homogeneous microstructure and inhomogeneous microstructure run out of
2x106 cycles. Also, with increasing the fatigue strength, the fatigue limit of homogeneous microstructure
and inhomogeneous microstructure decreased. The static and fatigue strength of the inhomogeneous
microstructure specimen are slightly high, but the degree of segregation is not large, so the presence of

inhomogeneous microstructure does not have a big effect.
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Table 1 Chemical composition of specimen (wt.%)
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Fig. 1 Optical micrographs and SEM micrographics
after forging and heat treatment.
(a) (¢) HM, (b) (d) IHM
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Contants(%) HM IHM
Mn 1.34 2.11
P 0.005 0.068

Fig. 4 EPMA  showing the effect of Mn
microsegregation on HM and IHM
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Fig. 7 Comparison of S-N Curve for HM and IHM
on 1.4% Mn steel after hot forging and heat

treatment
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