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Fig. 1 Product photo of the pulping mill blade, heat treatment
specimen and metallographic specimen
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Fig. 2 Heat treatment process diagram at different tempering
temperatures
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Fig. 3 Thermodynamic calculations based on the chemical composition
of stainless steel
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temperatures
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Fig. 5 Metallograph of martensitic stainless steel in different states
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Fig. 6 Metallographic pictures of as-cast martensitic stainless steel at different tempering temperatures
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Fig. 8 Variation of hardness properties under different treatment
conditions of martensitic stainless steel
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Fig. 10 Microstructure evolution principle diagram of heat treatment of martensitic stainless steel
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Effect of Tempering Process on Microstructure and Properties of Cast
Martensitic Stainless Steel

DI Chong—xiang', LI Ke—lei®, JING Jing®, NI Jun', ZHAO Ping’, YU Li-yan'
(1. College of Material Science and Engineering, Qingdao University of Science and Technology, Qingdao 266042, Shandong,
China; 2. Shandong Chenzhong Machinery Co., Ltd., Zibo 256402, Shandong, China)

Abstract:

In this paper, the as-cast martensitic stainless steels (MSS)were annealed and quenched, and then tempered
at different temperatures. The microstructure of stainless steel via different treatments was characterized
by metallographic microscope (OM) and scanning electron microscope (SEM). The phase composition and
mechanical properties of stainless steel were detected by energy dispersive analyzer (EDS) and hardness
tester. Then, combined with the simulation results onJMatPro, the relationship between the evolution process
of the microstructure and change of mechanical properties was deeply analyzed.The results show that: as the
tempering temperature increases, the lath martensite transforms into acicular tempered martensite, and the
second phase carbide grows. The acicular martensite is closely combined, and the second phase pinches the
grain boundaries, resulting in an increase in the hardness of stainless steel within a certain range.

Key words: martensitic stainless steel; tempering process; hardness; second phase carbides
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