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Table 1 Chemical composition of parent metal (/%)

Si C S Ti Ni Fe Al
0.073 0.081 0.015 0.056 99.7~99.8 0.062 Bal.
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Table 2 Chemical composition of ERNi-1 (/%)

C Mn Fe P S Si
0.15 1.0 1.0 0.03 0.015 0.75
Cu Ni Al Ti Impurities

0.25 93.0 1.5 2.0~3.5 <0.5
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Table 3 Welding process parameter

Diameter, Welding Gas flow, Welding speed,  Wire feed
@/mm  current, I/A g/L min?  v/mmmin? rate, viem min™

175~180 1.4 180
1.0 180~185 1.4 180 60~65
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Fig.1 Microstructure of base metal and weld: (a) base metal, (b) welding without filler wire, and (c) welding with filler wire

x4 B EEELBER

Table 4 Surface resistivity of base metal and weld

Material Base metal

Welding without filler wire

Welding with filler wire

Resistivity, p/uQ-m 0.0974

0.0908 0.08695
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Fig.2 Microcosmic appearance of N6 cavitating: (a) base metal, (b) welding without filler wire, and (c) welding with filler wire
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Table 5 Quiescent corrosion rate of N6 at room

temperature (20 °C)

. Base Welding without ~ Welding with
Material - . i .
metal filler wire filler wire
Corrosion rate,
Vig m? bt 0.6173 1.0211 0.8477
Corrosion depth, - 5476 1.0051 0.8343
Va/mm a
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Corrosion Resistance and Electrical Conductivity of Nickel Alloy N6 Plasma Arc
Welded Joints

Wang Xijing", Chai Tingxi’, Liu Xiao®, Zhao Qingshan', Wang Jiang®
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)
(2. Jinchuan Group Co., LTD, Jinchang 737100, China)

Abstract: The industrial nickel alloy N6 was experimentally studied by plasma arc welding with filler wire and without filler wire. The

effects of welding on microstructure, hardness, corrosion resistance and electrical conductivity of nickel alloy N6 were investigated by

OM, XRD and testing of hardness, corrosion mass loss as well as resistivity. The results show the significant effects of welding procedure

on corrosion resistance and electrical conductivity. The corrosion resistance of the weld with filler wire and without filler wire deceases

compared with the base metal. The corrosion rate and resistivity of welded joints without filler wire is larger than that of welded joints

with filler wire. The corrosion resistance of the base metal and welded metal is mainly dependent on microstructure, hardness and

inclusions. The resistivity is associated with such factors as grain size and inclusions.
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