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Study on Parameters Optimization of Hot—wire TIG Cladding Inconel625

on Small Hole Surface
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(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China; 2. R&D Technology (Suzhou) Co., Ltd.,
Suzhou 215127, China)

Abstract : In order to improve the corrosion resistance of the petroleum and natural gas drill equipments, the Inconel625
alloy was claded on the surface of AISI8630 small hole with diameter of 35 mm and depth of 254 mm by using hot-wire TIG
welding. Taking the dilution ratio of cladding layer as the target, the orthogonal experiment method was adopted to optimize
the cladding parameters. The microstructure and the element distribution of cladding layer were analyzed by means of optical
microscope (OM), energy dispersive spectroscopy (EDS) and scanning electron microscopy (SEM), and the corrosion rates of
the cladding layer and base metal were tested by using weight loss method. The results show that the cladding layer on small
hole's surface of AISI8630 with high performance and no defect can be achieved by using optimized process parameters. The
microstructure of the cladding layer is composed of columnar austenite, dendrites and interdendritic eutectic, the fusion zone is
plane crystal and the HAZ is columnar crystal and isometric crystal. The contents of allbying elements increase rapidly from
the matrix to the cladding layer, and the contents of alloying elements in cladding layer is more uniform. Inconel625 alloy has
good corrosion resistance, and the corrosion rate of Inconel625 is about 1/6-1/5 of that of AISI8630. The corrosion resistance
of the sample with small holes improves significantly after cladding. '
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Tab.1 Chemical composition of AISI8630 steel and Inconel625 welding wire (Wt%)

€ Mn Si P S Cr Mo Ni Cu Al Ti Nb+Ta
AISI8630 0.310 | 0.900 0.260 0.008 0.001 0.930 0.42 0.880 0.130 0.021 0.004
Inconel625 #i #2 0.012 | 0.010 0.080 0.003 0.001 22.500 8.80 64.00 0.020 0.170 0.190 3.450

HEBHL, P22 B3l 60 A, SR 1 B0 & B /N L
KL AU (N 1 FR), 8% B AR 2.4 mm , BB
B4 6.2mm, RN 99.999% 4 Tk 4 &, <4
TN 13.50/min, X3 H A R ERE 40%, HEEIT
b AR BE e 0 5 /N AL HP O PR AR X 5, HE SR S8 R
Je ST B UE AT IR E 350 °C B A] 4.5h [ AL B

Bl ANFLHERR & AR AR

Fig.1 Special welding torch for small hole surfacing welding
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Tab.2 Factors and levels of orthogonal tests

A B c D
K% 5 P - i% 22
/(cm-min™) $e T /A | IR /Y /(cm-min™)
1 20 180 11.0 120
2 25 200 12.5 160
3 30 220 14.0 200
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Tab.3 Range analysis table
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1 20 180 11.0 120 0.289
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5 25 200 14.0 120 0.465
6 25 220 11.0 160 0.157
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9 30 220 12.5 120 0.243
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Fig.2 Microstructure of hardfacing layer and HAZ
on the interior wall
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to the fusion line and scanning results
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Tab.4 Corrosion rates of cladding layer
and base metal (g/m?-h)

B ,d
L%E S
1] 2|3 |4|5|6]}7
AISI8630 B4t 1.09 | 1.01 | 0.87 [ 0.78 | 0.72 | 0.63 | 0.62
Inconel625 B AEE 1020020 | 0.15{0.12 | 0.11{0.10 [ 0.09
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