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Abstract ; Tungsten argon arc welding and plasma arc powder surfacing were used to overlay UMCo50 wire and T800
cobalt-based alloy powder on UMCo50 base metal respectively. The microstructure, hardness, high temperature wear
resistance and thermal corrosion resistance of UMCo50 and T800 surfacing layers were studied by X-ray diffraction, scanning
electron microscopy, microhardness tester and high temperature friction wear testing machine. The results show that the
microstructure of UMCo50 surfacing layer is composed of a-Co and &-Co, while the T800 surfacing layer is composed of
a-Co, e-Co and Laves phase. Compared with UMCo50 surfacing layer, the Laves phase significantly improves the hardness
and high temperature wear resistance of T800 surfacing layer. The thermal corrosion resistance of T800 surfacing layer is

poorer than that of UMCo50 surfacing layer for its low content of Cr element.
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Fig.1 Outer nozzle morphology of a failure burner
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Tab.1 Chemical composition of UMCo50 alloy and T800 cobalt—based alloy powder (wt%)

ok Co Ct Fe (0) P S Si Mo Ni
UMCo50 48~52 23~29 [ fird 0.05~0.12 0.5~1.0 <0.02 <0.03 0.5~1.0
T800 RE 18.00 1.50 0.08 3.40 28.50 1.50
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Fig.2 Microstructure of UMCo50 surfacing layer
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Fig.3 XRD pattern of UMCo50 surfacing layer
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Fig.4 Microstructure of T800 surfacing layer
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Tab.2 EDS analysis of T800 surfacing layer (wt%)

X 45k Co Cr Fe Si Mo Ni
35.22 16.34 6.53 3.75 3236 5.80
B 48.76 23.63 8.76 2.58 12.32 3.95
38.44 17.43 7.23 3.86 28.33 4.71
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Fig.5 XRD pattern of T800 surfacing layer
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Fig.6 Microhardness distribution of UMCo50
and T800 surfacing layers
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Fig.8 Wear morphologies of UMCo50 and surfacing layers
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Tab.3 Element content of wear surface of UMCo50
and T800 surfacing layers (wt%)

HHREZ Co Cr Fe Ni Si Mo 0
UMCo50 | 18.70 | 9.74 | 44.04 - - - 25.51
T800 31.25:] 16,12 | 12,04 1.77 2.13 16.42 | 20.26
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Fig.9 Corrosion kinetics curves of surfacing layers
at 1000°C
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Fig.10 XRD patterns of UMCo50 and T800 surfacing layers
after hot corrosion
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