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Abstract: Microstructure and properties of four kinds of common domestic tooth-roll crusher materials in coal washing
production were compared and studied by means of microstructure observation, mechanical properties test and wear
experiments. The results show that the microstructure of the plate is composed of lath martensite and 6.13% residual
austenite. The microstructure of high manganese steel tooth plate is single phase austenitic structure. The structure of
ZG32CrMnSiNi2Mo tooth plate is composed of lath bainite and ferrite, and 13.18% residual austenite. The
ZG22CrMnSiNiMo tooth plate is granular bainitic with a large proportion of strip-type M-A island and a residual austenitic
volume of 14.9% . After quenching at 940 ‘C and tempering at 200 °C, the imported plate materials have the best
comprehensive performance, and its hardness and impact toughness are 44.1 HRC and 34.5 J, respectively. After water
toughening treatment, the average hardness of the tooth plate of high manganese steel is 216.5 HB, and the impact
toughness was 113.8 J. ZG32CrMnSiNi2Mo plate after 900~940 C normalizing, the impact toughness value is slightly
lower than the supply state of the imported plate, but the hardness is higher than that of the imported plate. After
normalizing at 960-1000 ‘C, the hardness of ZG22CrMnSiNiMo plate is slightly lower than that of the imported plate, and
the impact toughness is slightly higher than that of the imported plate. The supply state of the feed plate materials is
selected as the standard, and the relative wear resistance of the high manganese steel plate material is low, only 0.76.
ZG32CrMnSiNi2Mo tooth plate materials after 900~980 °‘C normalizing, wear resistance is better, the relative wear
resistance varies from 1.19 to 1.23; ZG22CrMnSiNiMo plate is normalized at 920~1000 C, and its wear resistance is
between that of the imported plate and that of ZG32CrMnSiNi2Mo and the relative wear resistance varies from 1.10
to 1.13.
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Tab.1 Designed chemical composition of three experimental materials

R c Si Mn Cr Ni Mo Ti P.S Fe
ZGMnl13Cr2 0.90~130  03-0.8 11~14 1.5-2.5 / / / 0.035 it
ZG32CrMnSiNi2Mo  0.30~0.35  0.6~1.4 0.7~15 0.8~1.5 12~1.8 05~1.0 005015  <0.035 At
ZG22CrMnSiNiMo ~ 0.18-0.24  1.0~1.6 1.0~1.8 0.6~1.4 0.5~0.8 0206  005~0.15  <0.035 At
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Fig.1 The microstructure of common toothed plate materials under working condition
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Tab.2 Mechanical properties of common tooth plate
materials after heat treatment by different processes
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Tab.3 Wear resistance of common tooth plate materials
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