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Microstructure and Wear Resistance of Cr-Mo-Ni and Cr-Mo-W-V

Flux Cored Wire Surfacing Layers

HAN Limei, LI Li, TIAN Meng
(Institute of Research of Iron and Steel, Jiangsu Province and Sha Steel, Zhangjiagang 215625, China)

Abstract 718 steel plate was welded by gas shielded surfacing, and the microstructurer hardness, and wear

resistance of Cr-Mo-Ni and Cr-Mo-W-V flux cored wire surfacing layers were studied. The results show that the

two flux cored wire surfacing layers without weld defects were well fused with the base metal. The microstructure

of Cr-Mo-Ni flux cored wire surfacing layer was mainly composed of martensite and a small amount of retained

austenite. The microstructure of Cr-Mo-W-V flux cored wire surfacing layer mainly consisted of fine martensite,

much ferrite and very little retained austenite» and carbides precipitated in ferrite phase. The average hardness of the

Cr-Mo-Ni flux cored wire surfacing layer was 571 HV, which was higher than that of Cr-Mo-W-V flux cored wire

surfacing layer (519 HV). The wear resistance of the two flux cored wire surfacing layers was better that of the

base metal, and the wear resistance of Cr-Mo-W-V flux cored wire surfacing layer was the best, because the

elements of tungsten and vanadium in the microstructure of Cr-Mo-W-V flux cored wire surfacing layer improved

the grain refinement and wear resistance carbide precipitation.
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Table 1 Chemical composition of base metal and flux cored wires (mass) %
ket C Mn Si Cr Ni Mo \Y W
(52 0.28~040 060~1.00 020~080 140~2.00 0.80~120 0.30~0.55 — —
Cr-Mo-Ni %822 0.10~0.20 050~1.00 050~1.00 9.00~10.00 150~2.00 2.00~3.00 — —
Cr-Mo-W-V#g2  010~025 050~1.00 050~1.00 5.00~7.00 — 2.00~3.00 0.30~100 1.50~3.00
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Fig. 1  Macroscopic morphology of different flux cored wire surfacing layers: (a) Cr-Mo-Ni flux cored wire and (b) Cr-Mo-W-V flux cored wire
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Fig.2 Microstructures of different flux cored wire surfacing layers: (a) Cr-Mo-Ni flux cored wire, at low magnification: (b) Cr-Mo-Ni flux

cored wire, at medium magnification; (c) Cr-Mo-Ni flux cored wire, at high magnification; (d) Cr-Mo-W-V flux cored wire, at low

magnification; (e) Cr-Mo-W-V flux cored wire, at medium magnification and (f) Cr-Mo-W-V flux cored wire, at high magnification
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Fig.3 EDS analysis positions of different flux cored wire surfacing layers: (a) Ci“Mo-Ni flux cored wire, austenite

(b) Cr-Mo-W-V flux cored wire, ferrite and carbide and (c) Cr-Mo-W-V flux cored wire, austenite
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Table 2 EDS analysis results of different positions
in Fig. 3 (mass) %
firg C Si \Y Cr Mn Fe Ni Mo W
1 356 0.78 0
2 161 0.70

3 209 0.72

10.25 0.69 7&35 120 5.17 0
1.60 645 061 80.55 0 5.19 3.29
0.75 6.18 1.05 8231 0 3.93 2.97

Fig. 4 Hardness distribution curves of different flux cored

wire surfacing layers
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Fig. 5 Wear morphology of different flux cored wire surfacing layers: (a) Cr-Mo-Ni flux cored wire and (b) Cr-Mo-W-V flux cored wire
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