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Development of Wear-resistant Liner of Cr26 High Chromium
Cast Iron Cement Ball Mill
LYU Yuan', SUI Wenjie', QI Haiquan', QIN Xiangzhi®

(1.Guangxi Key Laboratory of New Energy and Building Energy Saving, Guiling university of technology, Guilin 541004,
China; 2. Xinguang Heat Treatment Industry Co., Ltd., (Kunshan), Kunshan 2153331, China)

Abstract: A Cr26 high chromium cast iron cement ball mill liner material with high wear resistance was developed. The
optimum heat treatment technology of test cast iron was obtained by orthogonal test. The results show that the optimum
heat treatment technology of the test materials is 1 050 ‘Cx3 h oil cooling +300 ‘C x2 h air cooling, the microstructure is
tempered Martensite+(Fe,Cr),C; eutectic carbidetsecondary carbide+residual austenite, hardness HRCSS8, impact toughness
3 J/em® In the best heat treatment state, the test material has excellent wear resistance of 12.739 g, but its impact
toughness is low. After the best heat treatment process, the test material has excellent wear resistance and can be used as
the lining material of cement ball mill with high wear resistance.
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Tab.1 Chemical composition of high chromium cast iron

Bl 1 Cr26 % % 85 gk 5 S 4L 4

G Si Mn Cr Ni Cu Mo \% S P
267 036 067 254 024 0.14 0.088 0.12 0.029 0.031
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Fig.1 As-cast microstructure of Cr26 high chromium cast iron
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Tab.2 Cr26 high—chromium cast iron (HCCI) factor

combination
K ABEKERE/C  BEARREE /A CEAEE/C
1 950 1.5 300
2 1 000 2.0 400
3 1050 3.0 450
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Tab.3 Cr26 high chromium cast iron (HCCI) orthogonal

test design
H5 A/C B/h €re
1 1 950 115 1300
2 1 950 22.0 2 400
3 1 950 33.0 3450
4 21000 115 2400
5 21000 22.0 3450
6 21 000 33.0 1300
7 31050 11.5 3450
8 31050 22.0 1300
9 31050 33.0 2 400
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Tab.4 Mechanical properties under different processes

%5 A/C B/h crc SO
W #E (HRC) #14% /(J/em?)

B4 1950 11.5 1300 53.76 2.80
24 1950 22.0 2400 55.18 2.75
34 1950 33.0 3450 56.40 2.30
$44 21000 115 2400 56.44 2.43
BS54 21000 220 3450 56.34 1.90
{64 21000 33.0 1300 58.40 1.80
{74 31050 115 3450 57.85 2.50
B8A 31050  22.0 1300 58.46 2.40
${94 31050  33.0 2 400 57.54 2.00
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Tab.5 Range analysis of orthogonal test

%5 HRC o HRC o HRC ay

K, 165.34  7.85 168.05 7.73 170.62 7.00
K, 171.18  6.13 169.98 7.05 169.16 7.18
K, 17385 6.90 17234  6.60 170.19 6.70

k=K,/3 55.1 2.62 56 2.58 56.9 233
k=K,/3 571 2.04 56.7 235 56.4 2.39
k=Ky3 58 2.30 57.5 2.20 56.7 223
e fi 8.51 1.72 429 1.13 1.46 0.48
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Fig.2 Effect of heat treatment parameters on mechanical properties
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Tab.6 Friction and abrasion test piece wear weight loss
ki zh /) 1 2
1 B (HRC) 57 53
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Fig.3 Microstructure of the optimum heat treatment process
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Fig.4 Wear resistance of Cr26 high chrome cast iron under
different impact power
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Fig.5 Surface Morphology of Cr26 high Chromium cast iron under different impact power
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