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As-cast microstructure and mechanical properties of
Y12Cr18Ni9 free-cutting steel

Wang Yinghu"?, Zheng Huaibei"?, Fang Yi’, Liu Tingyao"’, Wang Liwei’, Yao Bin’

(1. Chengdu Advanced Metal Material Industry Technology Research Institute Co., Ltd., Chengdu 610300, Sichuan,
China; 2. State Key Laboratory of Metal Material for Marine Equipment and Application, Anshan 114009, Liaoning,
China; 3. Pangang Group Jiangyou Changcheng Special Steel Co., Ltd., Jiangyou 621704, Sichuan, China)

Abstract: The as-cast structure and mechanical properties of Y12Cr18Ni9 free-cutting steel were stud-
ied by means of thermodynamic calculation software FactSage, SEM and Phenom Partical X SEM-
EDS. The results show that the main equilibrium phases in Y12Cr18Ni9 free-cutting steel are Liquid,
MnS, 6Ferrite, Austenite, M,;Cq, Ferrite and Sigma. The equilibrium phase transition path is as follows:
Liquid—Liquid+dFerrite—Liquid+dFerrite+Austenite— Liquid+dFerrite+MnS+Austenite—dFerrite+
MnS+Austenite—MnS+Austenite—MnS+M,,C+Austenite—MnS+M,,C+Austenite+Ferrite—MnS+
M,;C+Sigma+AustenitetFerrite. The sulfides in the test steel are spherical, ellipsoidal, spindle shape or
short-bar-like, and distributed in clusters along the grain boundary, belonging to a type II sulfide. The
proportion of sulfides with length-width ratio<3 reaches 94.75%, the proportion of sulfides with size <
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3 um is 80.22%, and the proportion of sulfides with maximum chord length <3 um is 76.02%. The
cluster sulfides affect the mechanical properties of Y12Cr18Ni9 free cutting steel. The cluster sulfides
distributed along the grain boundary is the main reason for the formation of quasi cleavage surface. The
tensile strength, yield strength, elongation after fracture, reduction of area and impact toughness of the
steel are 597 MPa, 233 MPa, 17.7%, 19.5% and 21.8 ], respectively.
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C Mn Si Ni Cr Mo Al P

O N S Sn Ca Mg Fe

0.035 183 0273 7.79 1624 0.198 0.0011 0.012 0.00047 0.0071 0.011 0.175 0.0036 <0.0005 <0.0005 Bal.
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Equilibrium phase diagram of Y12Cr18Ni9 free-cutting steel predicated by FactSage software
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