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Effect of the Chemical Composition and Heat Treatment Process on the
Mechanical Properties of High Chromium Cast Iron
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(School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: To obtain the wear-resistant end material of a bimetallic wear-resistant hammer with excellent comprehensive
performance, the effects of the composition (carbon content and chromium content) and heat treatment process (quenching
temperature and tempering temperature) on the mechanical properties of high chromium cast iron were studied by the
orthogonal experimental method. The results show that the effects of four factors on the mechanical properties of
heat-treated high chromium cast iron are as follows: w(Cr)/%>tempering temperature>quenching temperature>w(C)/%. With
the optimized composition (w(C)=2.8%, w(Cr)=20%) and heat treatment process in which the quenching temperature is
1 040 °C with heating for 2 h and air cooling and the tempering temperature is 250 °C with heating for 2 h and then air
cooling, the hardness and the impact toughness «, reach 60.17 HRC and 9.88 J/cm? respectively.
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Tab.1 Orthogonal test table for high chromium cast iron

M Afw(CY%)] Bw(Cr)/%] C(FJCRIE /°C) Dl ki FE /°C)

1 2.4(1) 15(1) 960(1) 250(1)
2 24(1) 2002) 1 000(2) 400(2)
3 24(1) 25(3) 1 040(3) 550(3)
4 2.8(2) 15(1) 1000(2) 550(3)
5 2.8(2) 20(2) 1 040(3) 250(1)
6 2.8(2) 25(3) 960(1) 400(2)
7 3203) 15(1) 1 040(3) 400(2)
8 3203) 2002) 960(1) 550(3)
9 3203) 25(3) 1 000(2) 250(1)
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Fig.1 The heat treatment process curve of high chromium cast
iron
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Tab. 2 The orthogonal test factor level table of high
chromium cast iron

215 HRC a/(J-cm?) LEA VRS
1 61.28 8.03 89.90
2 61.56 6.50 87.68
3 55.95 7.33 72.51
4 60.61 7.81 87.45
5 60.17 9.88 90.27
6 58.42 7.27 79.80
7 58.61 6.63 79.09
8 57.06 10.07 81.32
9 58.78 7.99 82.32
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Tab.3 Analysis of the orthogonal array test results

A ALw(C)%] Blw(Cr)/%] C(FEEJREE °C) DIl KIELEE /°C)

K, 250.09 256.44 251.02 262.49
K, 257.52 259.27 257.45 246.57
K; 242.73 234.63 241.87 241.28
ky 83.36 85.48 83.67 87.50
k> 85.84 86.42 85.82 82.19
ks 80.91 78.21 80.62 80.43
R 493 8.21 5.19 7.07
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Fig.2 Comprehensive score curve of the test index of high
chromium cast iron
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Fig.3 The metallographic structure and XRD patterns of experimental groups: (a) 4#, (b) 5#, (c) 6#
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Fig.4 The metallographic structure and XRD patterns of experimental groups: (a) 2#, (b) 5#, (c) 8#
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Fig.5 Microstructure of high chromium cast iron in experimental group 5: (a) as-cast, (b) heat treated
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Fig.6 The XRD pattern of heat-treated high chromium cast iron
in experimental group 5
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