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Table 1 Chemical composition of high chromium cast irons with different amounts of titanium W5 /%
i c Cr Cr/C \Y, W Ni Mn Cu Mo Fe Ti

1 2.67 22.6 8.46 1.79 0.83 0.41 0.58 0.96 0.61 ANHE 0.11

2 2.68 21.8 8.13 1.75 0.81 0.40 0.61 1.04 0.61 A 0.59

3 2.73 21.8 7.99 1.78 0.84 0.39 0.60 1.01 0.60 e 1.12

4 2.66 22.3 8.38 1.81 0.78 0.42 0.59 0.97 0.62 A 1.61
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Fig. 1 Rockwell Hardness of wear resistant cast iron samples with
different amounts of titanium after heat treatment
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(a, e) 0.1%; (b, f)0.6%; (c, g) 1.1%; (d, h) 1.6%; (a-d) #4&; (e-h) HAbHES
B2 FERKESRNEESRL 020 CiEk250 CEXERIEMER
Fig. 2 Microstructure of samples with different amounts of titanium in as-cast and heat treatment
(11020 °C quenching, 250 °C tempering ) conditions
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Fig. 3 EDS analysis of wear resistant cast iron containing 0.6wt% titanium after 1 020 °C quenching and 250 “C tempering treatment
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Fig. 4 XRD patterns of wear resistant cast iron samples with 0.6% and 1.6% titanium after 1 020 °C quenching and 250 °C tempering treatment
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Fig. 5 Effects of titanium content on wear resistance of high chromium
cast iron after 1 020 °C quenching and 250 °C tempering treatment
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Fig. 6 Changes of wear loss with load and time
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Fig. 7 Images of worn faces of heat treated samples with different amounts of titanium content after 1 020 “C quenching and 250 “C
tempering treatment
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Effect of Titanium Content on Wear Resistance of High Chromium Cast
Iron

LIU Su-wei', JI Feng®, ZHANG Yan®, GUO Yu-hang®

(1. Department of Mechanical and Electrical Engineering, Jiangyin Polytechnic College, Jiangyin 214405, Jiangsu, China;
2. School of Materials Science and Engineering, Jiangsu University of Science and Technology, Zhenjiang 212003, Jiangsu,
China)

Abstract:

The relationships between the hardness, wear resistance and microstructure of high chromium cast irons with
0.1%, 0.6%, 1.1%, 1.6% titanium content were studied. Based on metallographic structure diagram, XRD
test, EDS analysis and wear experiment, it was found that the addition of titanium has a significant effect on
the wear resistance of high chromium cast iron, and the formed TiC has a significant refinement eftect on (Cr,
Fe),C, carbide. However, too much titanium will cause TiC to agglomerate and reduce the carbon content
in the matrix structure, which will negatively affect the wear resistance of high-chromium cast iron. When
high chromium cast iron containing titanium 1.6% was heat treated at 1 020 °C for 2 h, oil quenching, then
tempering at 250 °C for 4 h, air cooling, its hardness was HRC 63 and the wear resistance was optimal.
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