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Microstructure and mechanical properties of

a low alloy cold-working die steel SDCS5
DENG Li-hui ~ WANG hong-bin LI Shao-hong WU Xiao—chun
(School of Materials Science and Engineering Shanghai University Shanghai 200072 China)

Abstract:The microstructure and mechanical properties of a newly developed cold-working die steel SDCS5 was investigated. The design
of alloy composition was assisted with Jmatpro. The microstructure characterization and toughening mechanism were examined by means of
scanning X-ray diffraction (XRD) electron microscopy (SEM) and transmission electron microscopy (TEM). The results show that after
quenching and tempering the microstructure of SDC55 steel consists of fine carbides uniformly and dispersively distributed in tempered
martensitic matrix and edges of the tempered martensite are wrapped by thin-film-ike retained austenite. After quenching at 930 C and
tempering twice at 180 °C for two hours each time the impact toughness and hardness of SDC55 steel are 158 J and 62 HRC
respectively. Comparing with D2 steel the hardness of SDC55 steel is not changed obviously. However its impact toughness is improved
remarkably.
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Table 1 Chemical composition of the tested steels (wt%) ’ 930 C 1 ()
steel C Mn Si Ni Cr Mo \4 Fe SPC55 930 °C
SDC55 0.73 0.8 0.69 0.37 2.35 0.25 0.25 Bal 930 °C 160 ~ 200 C )
D2 1.72  0.33 0.44 - 11.4 0.62 0.70 Bal. h SDC55 149 J 61
HRC ° 930 C 180 C
SDCS55 158 J 62 HRC.
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