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Remelting and Wire Cladding Process by TIG Cold Welding on Surface of
1Cr17 Stainless Steel and Microstructures and Properties of Modified Layers
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Abstract: Process tests for remelting and cladding of ER347L stainless steel wires by tungsten inert gas arc
(TIG) cold welding were carried out on surface of 1Cr17 stainless steel. The microstructure, microhardness and
electrochemical corrosion property in 3.5wt% NaCl solution of the remelting layer and cladding layer were studied.
The results show that for the TIG cold welding remelting, when the cold welding time was in the range of 200—
150 ms, 150 — 100 ms, 100 — 50 ms, the required minimum cold welding current for obtaining well-formed
remelting layer was 40, 70, 100 A, respectively. For the TIG cold welding cladding, when the cold welding time
was 50, 100, 160, 200 ms, the required minimum cold welding current for obtaining well-formed cladding layer was
230, 190, 150, 120 A, respectively. The grains of heat affected zone (HAZ) formed in TIG cold welding remelting
or cladding were not coarsened comparing with those of 1Cr17 stainless steel base metal, and the HAZ width did not
exceed 250 pm. The microstructures of the remelting layer and cladding layer were finer than that of the base metal.
The microhardness and corrosion resistance of the remelting layer and cladding layer were higher than those of the
base metal.
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Fig. 1 Microstructure of 1Crl7 stainless steel
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Table 1 Chemical composition of 1Cr17 stainless steel base metal and ER347L stainless steel wire %
BT
e - - - .
C Si Mn S P Cr Ni Mo N Nb
Bt 0.043 0.31 0.31 0.02 0.035 16.18 0.18 — 0.035 -
oy 0.021 0.46 1.72 0.005 0.018 19.49 9.42 0.08 - 0.40
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Fig. 3 Surface morphology of cladding weld beads by TIG cold welding at different cold welding currents and times
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Fig. 4 Morphology of weld beads of remelting at different cold

welding times and currents
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Fig. 5 Microstructures near fusion line after remelting 1Cr17 stainless steel surface at different cold welding times and currents
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Fig. 6 Morphology of cladding sample with stainless steel

wire at cold welding current of 250 A for 200 ms

(b) BHE20.21 mm
B 7 ZEAIEHT 250 ALRE 200 ms FAGIIELEHENY B REAR

Fig.7 Microstructures of cladding layer with stainless steel wire at cold welding current of 250 A for 200 ms: (a) at fusion line;

(a) BEEZL

(b) at 0.21 mm from fusion line and (c¢) at 3.93 mm from fusion line
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Fig.8 Microhardness distribution of remelting samples (a) and cladding sample with stainless steel wire (b)
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Fig.9 Polarization curves of remelting layers (a) and cladding layer with stainless steel wire (b)
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