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Effect of Welding Material on Microstructure and High Temperature
Performance of UMCo50 Overlay Layer
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Abstract : In order to improve the service life of the coal slurry feed combustion mixer after overlay welding repair, four
kinds of overlay welding wires were designed as filler materials, compared with UMCo50 welding wire, and the TIG welding
method was used to prepare overlay welding layer on UMCo50 plate. Through high-temperature oxidation test,
high-temperature molten salt corrosion test and high-temperature wear test, the high-temperature corrosion resistance,
high-temperature oxidation resistance, high-temperature wear resistance of the five kinds of welding wire overlay layer were
compared and studied, and X-ray diffraction analysis test(XRD), scanning electron microscopy(SEM) and energy spectroscopy
(EDS) were used to analyze the microstructure and phase composition of the overlay layer. The results show that the
microstructure of UMCo50 overlay layer 1s a planar crystal with a cyto-like substructure, and the matrix is all cobalt-based
solid solution. The microstructure of the surfacing layer of the four types of welding wires designed is mainly dendritic
cobalt-based solid solution, and carbides and low melting eutectices are distributed between dendrites. The solution
strengthening of W, Mn, Si and other elements added to the welding wire and the second phase strengthening formed by the
precipitated WC can improve the hardness and wear resistance of the surfacing layer, increasing Cr content and reducing the
Fe content can improve the high temperature oxidation resistance and corrosion resistance of the overlay layer.

Key words: UMCo50; welding wire; surfacing welding; high-temperature properties
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Fig.1 The fusion zone morphologies
of the surfacing layers
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Fig.3 X-ray diffraction pattern of surfacing layers
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Fig4 SEM micromorphologies
of surfacing layers
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0.0004 =R}
X | C Si Cr | Mn | Fe Co W . e RE3
1 028 | 092 | 1863 | 0.77 | 23.81 | 5454 | - 200.0003F
HEH £
2 | 023 | 096 | 1773 | 051 | 24.00 | 5472 | - £ 0.0002}
3 12.09 1.27 | 40.37 | 2.01 243 | 3647 | 5.37
0.0001
4 5.52 204 | 27.83 121 3.2060 | 56.52 | 3.62 .
5 12.51 1.10 | 45.05 1.74 224 | 32.05 | 5.31 0.0000
6 4.84 1.64 | 27.44 1.29 335 | 57.66 | 3.77
7 14.38 | 2.59 | 53.56 | 2.13 1.06 16.75 | 8.54 0.0010 _(b) o A3 i £
8 6.96 1.92 36.30 1.72 2.52 42.33 8.25 i
0.0008 F
9 1322 1.13 | 60.22 | 2.28 0.77 14.02 | 7.99 _
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Fig.6 Corrosion weight loss curves at 10 h intervals
and overall corrosion weight loss curves of each sample
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