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Fig. 1 The size of the Y-type test block
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Fig. 2 Position of the cast steels in the Schaeffler diagram adapted
from ref
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Table 1 Chemical compositions of the Cr14-Nix-Mn6 (x=4, 6. 9) casting stainless steels W /%
Erass C Mn Cr Ni Cre Nig, Mgl C
Cr14Ni4Mn6 0.011 6.84 13.93 4,04 14.16 8.44 145.54
Cr14Ni6Mn6 0.012 6.68 14.35 5.82 14.86 10.08 93.44
Cr14Ni9Mn6 0.010 6.46 13.31 8.97 14.12 12.50 42.09
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Fig. 3 Microstructure of the Cr14Ni4Mn6 casting stainless steel
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Fig. 4 Microstructure of the Cr14Ni6Mn6 casting stainless steel
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Fig. 5 Microstructure of the Cr14Ni9Mn6 casting stainless steel
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Table 2 Tested microhardness value of the Cr14Ni6Mn6
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Fig. 6 Microstructure of the Cr14Ni6Mn6
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Fig.7 XRD patterns of the Cr14-Nix-Mn6 casting stainless steels before and after stretching
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Effect of Nickel on TRIP Effect of Cr-Ni-Mn Cast Stainless Steel

WU Qi, XIONG Yun-long, WEI Yan-peng, GUAN Shu-wen, SHI Jian, GAO Peng, YU Bo

(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for High—End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

In this paper, based on Schaeffler diagram and MD30, the stability of austenite was adjusted and TRIP effect
was introduced to study the influence of Ni element on the TRIP effect of Cr-Ni-Mn mold cast stainless steel.
The effect of Ni content (3%-9%) on the mechanical properties and microstructure evolution of the Cr14-
Nix-Mn6(x=4, 6, 9) cast stainless steels was studied. The results show that the as-cast microstructure of room
temperature martensite and a small amount of austenite was formed when the Ni content was 4% due to the
low stability of austenite. With the increase of the Ni content, the as-cast microstructure, such as austenite + a
small amount of martensite, was observed at the nickel content of 6%. According to the different contributions
of the strength and plasticity of the deforming-induced martensite to the deformation mechanism, the
dependence of the tensile properties on the amount of transformation induced martensite was explained, in
order to provide a reference for the development of new high performance cast stainless steels.
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cast stainless steel; TRIP; Ni content; microstructure development
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