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Structure and Properties of WC Reinforced High Chromium Cast Iron Surfacing Layer

Deposited by Plasma Arc Welding
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Abstract: High chromium cast iron and WC reinforced high chromium cast iron surfacing layers were deposited on the
surface of Q235 steel by plasma arc welding. Influence of WC particles on the high chromium cast iron surfacing layers
was revealed by analyzing the microstructure, chemical composition, micro—hardness, abrasive resistance and corrosion
resistance. The experimental results shows that the high chromium cast iron surfacing layer consists of primary (Fe,
Cr);C; and eutectics while WC reinforced high chromium cast iron surfacing layer consists of primary carbides , WC par-
ticles and eutectics. Due to the addition of WC, WC reinforced high chromium cast iron surfacing layer shows a sharp in-
crease in primary carbides and a corresponding reduction in eutectics in comparison with the high chromium cast iron sur-
facing layer. Besides, WC reinforced high chromium iron surfacing layer has higher hardness, better electrolytic corro-
sion resistance and hot corrosion resistance. A combination of a steep drop in hardness occurring in the fusion lion of the
two surfacing layers with the results of EDS indicats that the addition of WC has no bad effect on the metallurgical bond-
ing with the matrix metal and welding quality. The results will provide a scientific guidance for promoting the application

of the technology in engineering especially in electrolytic aluminum industries.
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Table 1 Chemical composition of alloy powder for high chromium cast iron and 30 % WC reinforced high chromium cast

iron

Element C
High chromium cast iron 3.0
WC reinforced high chromium cast iron 2.0

(w/ %)
Ni Mo Mn wC Fe
1.0 1.0 1.5 0 Bal.
1.0 1.0 1.5 30 Bal.
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Fig. 1  Schematic diagram of electrolytic corrosion by

potentiostatic method
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Fig. 3 Microstructure around bonding zone of high chromium cast iron and WC reinforced high chromium cast iron surfacing layer
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Fig.4 Microstructure of the central fusion zones of high chromium cast iron and WC reinforced high chromium cast

iron surfacing layers
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Table 2 Chemical composition of the high chromium cast

iron and WC reinforced high chromium cast iron surfacing

layers (w/ %)
Cr Fe Si Mn W
A 41.07 34.97
B 13. 68 66. 81 2.67 0.69
C 10. 46 24.70 0.48 64. 36
D 4. 44 52.97 25.53
E 47.17 34.41 0. 44 17.97
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Table 3 Friction and wear experimental results of surfa-
cing layers of the high chromium cast iron and WC rein-

forced high chromium cast iron

L o Ve !
ample m o

a (107" m® « Nt e m™)
High chromium cast iron 62.7 0.11
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354.3 0. 60
chromium cast iron
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Table 4
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Electrolytic corrosion test results of the high chromium cast iron and WC reinforced high chromium cast iron

Corrosion current density/

Corrosion self electric Corrosion rate/

Samples
(10" A+ em™) potential/V (mm =+ al)
High chromium cast iron 58.6 —0.459 6 0. 689
WC reinforced high
4. 39 —0.399 6 0.052

chromium cast iron
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Table 5 Results of the hot corrosion test

Sample AW/g S/em* K/(gem™? «h!)
High chromium
) 0.0221 2.198 6.703
cast 1ron
WC reinforced high
0.0181 2.324 5.192

chromium cast iron
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