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Abstract: The Inconel 625 nickel based alloy was deposited on 30CrMo steel substrate using hot wire TIG welding process.
The effects of different preheating temperatures on the microstructure and properties of deposited joint and layer were analyzed
and compared, through which a reasonable hot wire TIG welding process was determined. It is found that Inconel 625 nickel
based alloy presents good bonding with 30CrMo steel base material, and there are no welding defects. The preheating tempera-
ture has slight effect on the formation morphology, corrosion resistance, and joint bending performance of the overly layer. The
bending performance of the base metal joint is good at all temperatures, and there is no cracking phenomenon. However it has
a significant impact on the hardness of the heat affected zone and the fusion ratio of the overly layer. The microstructure of each
temperature overly layer is dendritic austenite, transitioning from inside to outer into cellular, columnar, dendritic, and equi-
axed crystals. After surfacing, the main elements such as Fe, Ni, Cr, Mo, and Nb are distributed regularly in the base metal ,
heat affected zone, and surfacing layer. There is segregation of Mo and Nb elements between dendrites. Considering the weld-

ing efficiency, dilution rate, and performance of the welding specimen, preheating 200 °C before welding is the best.
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Fig. 1 Characterization of weld bead forming quality
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Fig.2 Schematic diagram of overlay welding area
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Table 1 Process parameters for different preheating temperature surfacing tests

TIRE/C O WREE BR/A 0 BE/YV O RZEE/m - min' O BREZER/A 0 UFREE/mm RRRE/C

HEARZE 1 180 12~16 1.7 50 4.5 20+10

PN L 2
A 190 13~16 1.7 50 4.5~5.5 100+10

HeIRZ 3
WA 1 180 12~16 1.7 50 4.5 100+10

100 HeMRZ 2
190 13~16 1.7 50 4.5~5.5 100+10

HeIRZ 3
WL 1 180 12~16 1.7 50 4.5 200+10

200 HEIRZ 2
, 190 13~16 1.7 50 4.5~5.5 100+10
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Table 2 Pre—experimental process parameters

for single weld overlay welding

B ke N
dEs gy, RO RE/
mm

bRoMW/ MR/
A v

= -1 - -1 mm
mm * 8 m * min
1 160 14.3-14.4 4 1.6 6.5 1.6
2 170 14.3~14.5 4 1.6 7.0 1.5
3 180 14.1~14.4 4 1.7 7.0 1.6
4 190 14.2~14.3 4 1.7 7.6 1.5
5 200 14.6~15.1 4 1.7 8.0 1.4
6 180 13.8~14.3 3 1.3 8.2 1.3
7 180 13.8~14.4 4 1.7 7.0 1.5
8 180 14.2~14.8 5 2.1 6.8 1.7
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Fig.4 Macro morphology of overlay welding
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Fig.8 Partial specimen results of bending tests at different preheating temperatures
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Fig.9 Hardness distribution at different preheating temperatures
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Table 3 Corrosion test parameters and results
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