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Table 1 Chemical composition of new type martensitic stainless steel W5 /%
C Cr Ni Si Mo Mn Nb P S Fe
0.35~0.8 17~20 1~2 0.5~15 05~1 05~15 0.01~0.05 <0025 =<0.01 At
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Fig. 1 Molding with precoated sand for the abrasive disc castings
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Fig. 2 Pouring ladle and its application method
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Fig. 3 Effect of temperature on the phase composition

E4NTEIRETEREAMEERN . BREE
S, REANIEEEZRS, BESRUERD

Vol.73 No.7 2024

B ik

B M(C, N) Rk
LI M,.C sy

| EOSES

1250

1150

1050

iEC

950

800

40 60
FH it

E4 HEREERETSYEER

Fig. 4 Calculating the phase compositions at different temperatures
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Fig. 5 Diagram of heat treatment process for abrasive disc
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Fig. 6 Pictures of metallographic structures of as-cast abrasive disc
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Fig. 7 Microstructures after quenching and tempering of the abrasive disc materials
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Table 2 EDS test data of the abrasive disc after vacuum heat treatment
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m3 40.9 27.9 29.1 0.4 0.5 0.5 0.3 0.4
A4 31.6 33.8 31.8 0.3 0.7 0.8 0.4 0.6
X2 8.8 15.1 73.0 0.9 0.2 0.9 1.1
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Research on Phase Change Calculation and Heat Treatment of Stainless
Steel Material for Pulping Abrasive Disc

ZHAO Zhong-kai*, ZHAO Ping’
(1. Qingdao China Prosperity State-Owned Capital Investment Operation Group Co., Ltd., Qingdao 266000, Shandong, China; 2. College of
Materials Science and Engineering, Qingdao University of Science & Technology, Qingdao, 266042, Shandong, China)

Abstract:

Paper pulping abrasive disc is a core part and wearing part of the pulping section in the pulping system, which
is a huge consumption products in the pulping production line, and also a key part to determine the quality
of pulp. The problems existing in the abrasive disc production site are summarized and analyzed through
the field tracking of the abrasive disc manufacture factory and recording its production situation. The phase
change characteristics of wear-resistant materials were simulated and calculated by JMatPro software, and
the heat treatment process was formulated and the heat treatment experiment was carried out. OM, SEM,
EDS and other characterization and testing methods were used to study the microstructure characteristics of
pulping grinding pieces after heat treatment. The results show that the JMatPro simulation results are basically
consistent with the experimental results. Through proper heat treatment, the microstructure of the grinding
plate material is mainly martensitic matrix with high hardness+micron fine carbide, which is conducive to the
requirement of long service life of the grinding plate.
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wear-resistant material; phase change calculation; heat treatment; carbide
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