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Table 1 Preset alloy powder composition
w/ %
RS
Cr Nb C Fe
1 6.6 10. 753 4.40 At
2 7.9 10.753 4. 66 it
3 9.2 10.753 4.92 NE
4 10.5 10.753 5.19 i
5 11.8 10.753 5.45 A
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Table 2 Parameters of plasma hardfacing
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Fig.1 X -ray diffraction pattern of surfacing alloy
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Fig.2 SEM images of surfacing layers with different Cr contents
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Fig.3 Surface scan image of surfacing layer with 7. 9% Cr mass fraction
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layer with 10. 5% Cr mass fraction
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Fig.6 Microhardness of cross section of surfacing layer
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Effect of Chromium Content on Microstructure and Properties of
Fe — C — Nb - Cr Surfacing Alloy

WANG Xuezhao', ZONG Lin', MA Yalin', XU Junyao', WANG Ming’

(1. School of Mechanical and Power Engineering, Shenyang University of Chemical
Technology, Shenyang 110142, China; 2. China Construction Industrial & Energy
Engineering Company, Nanjing 210000, China)

Abstract: Five groups of Fe — C — Nb — Cr surfacing alloys were prepared on Q235 steel substrate by
plasma arc surfacing technology. The effects of Cr content on the morphology, quantity and properties of
hard phases of alloy surfacing layer were analyzed by changing Cr content. Scanning electron microscopy
(SEM) ,X -ray diffractometer ( XRD) and Vickers hardness tester were used to test the microstructure
and hardness of each surfacing layer. The results show that the microstructure of Fe — C — Nb — Cr surfa-
cing alloy is composed of ferrite(a) , (Fe,Cr),C,, (Fe,Cr),,C,,NbC. With the increase of Cr content,
the strip — like precipitates,the number of primary NbC and secondary NbC also increased, and the size in-
creases. Aggregation phenomenon appears in some areas,and the ferrite structure is refined and dispersed
on the surface of the surfacing layer. The cross section microhardness test of the surfacing layer shows that
the average microhardness( HV,) of the surfacing layer increases with the increase of Cr content. When
Cr content is 11. 8% ,the average microhardness of the alloy surfacing layer is the highest,reaching 835.

Key words: carbides; microstructure; microhardness; hardfacing
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