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Effect of Carbides in Fe-Cr-C Surfacing Layer on the Wear Resistance of the Layer
QIN Li-feng', WU Sheng-quan', HU Rui', YOU Pei-long', LI Yao’, SHANG Qiu-yue’, YANG Yu-chao', WENG Fu-juan’
(1. China Railway Engineering Equipment Group Shield Manufacturing Co., Ltd., Zhengzhou 450000, China;

2. China Railway Engineering Equipment Group Co., Ltd., Zhengzhou 450000, China)

Abstract: With the aim of studying the effect of the morphology, distribution, content and hardness of carbides in Fe-Cr-C surfacing layer on
the wear resistance of the layer, Fe - Cr- C surfacing layers were prepared on Q355B plates by surfacing welding. The wear resistances of
Fe-Cr-C surfacing layers with different chemical compositions were compared using MLGS - 225C dry and wet rubber wheel abrasive wear
tester. Moreover, the microstructures of the layers were observed by DM2700M optical microscope and EM3-AX" scanning electron microscope
(SEM) , the material compositions were analyzed by AZtecone XT energy disperse spectroscopy ( EDS), and the hardness was tested by
Wilson R574 Rockwell hardness tester. Results showed that the surfacing layer of 2# sample had the highest wear resistance, which was mainly
attributed to the fact that the carbide content in 2# sample was the highest. Besides, the columnar and blocky primary carbides were evenly
distributed in the layer and grew perpendicular to the substrate, which effectively protected the substrate and decreases the wear loss, and
eventually improved the wear resistance of the surfacing layer.

Key words: Fe-Cr-C; carbide; microstructure; wear resistant
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# ¢2.8 mm [ IRIPZy IR,

x1 HEBLNER(RESH) %
Table 1 Composition of welding alloy ( mass fraction)

%

i C Cr Si Mn Fe Fofl
1% 4.050 37.630 0.610 1.390 55.650 St
25 4.720 25.400 0.850 0.760 67.625 At
35 4.520 26.330 0.690 0.770 67.150 A
4% 4270 40.810  0.900  0.820  52.375 A
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Fig. 1 Macro morphologies of surfacing layers of different samples
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Table 2 EDS analysis results of surfacing layer area of
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No.2 sample (mass fraction) %
X J5k Fe Cr Mn Si i
a 33.69 54.22 1.54 0.74 s
b 67.27 18.08 1.80 0.86 St
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Table 3 Volume fraction of carbide in surfacing

layer of different samples %
1% 3.92 35.30 52.55 52.30 0.25
25 4.65 25.80 56.94 57.10 -0.16
3% 4.36 26.10 52.91 53.10 -0.19
45 4.18 36.80 54.61 55.10 -0.49
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Fig. 6 Rockwell hardness of surfacing layer of different samples
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Fig. 7 Wear loss of surfacing layer of different samples
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