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Abstract
solder wire ENiCrMo-3 through hot-wire TIG welding. The microstructure and elemental composition of overlaying

The test of overlaying was carried out by welding the inner surface of Q235B steel pipe using the

layer were investigated by metallographic microscope, scanning electron microscopy, X-ray diffractometer. The hard-
ness distribution of specimen was measured by microhardness tester. The experimental results indicated that the main
surfacing layer contained y-Ni single-phase austenite and carbide precipitates in grain boundary. Moreover, the basic
microstructure forms of surfacing layer were plane crystal, cellular grain, dendrite grain, equiaxed grain and the top
transverse columnar grain from the fusion line to the top. A small amount of widmanstatten structure was generated
near the fusion line. The hardness of specimen increased from substrate to surfacing layer. The chromium depletion at

grain boundary in the upper was serious than in the lower, and the grain in upper structure was significantly eroded
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through metallographic observation.
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Table 1 Chemical compositions of welding wire of

ENiCrMo-3 (mass fraction/ %)

Alloy % Ni Cr Mo Nb+Ta Fe
ENiCrMo-3 Min 58.0 20.0 8.0 3005 =
ENiCrMo-3 Max — 23.0 10.0 4. 15 5.0

Alloy % Al Ti C Mn Si

ENiCrMo-3 Min — = = = =
ENiCrMo-3 Max 0.4 0.4 0.1 0.5 005

Wire feeder @
O

O

Welding current Contact tube

Hot-wire current

power T ! Power source
Hngsien of hot-wire

electrode Ceramic tube

Welding wire

B 1 #$hez TIG R TEFEHERNEE
Schematic diagram of working principle of
hot-wire TIG welding
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Fig. 2 Distribution of the microhardness test points
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Fig. 3 Metallographic diagrams of surfacing layers
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Table 2 The results of micro-hardness test

Points I 2 3 5 6 7 8
1 148. 1 147.3 158. 7 198. 4 185. 4 196. 4 197. 4 211. 4
2 136. 4 139. 7 155. 6 180. 2 201. 9 210. 5 207.7 223.6
3 140. 4 142. 8 156. 4 185. 4 197. 5 202. 1 203. 2 216. 3
Mean value 141. 6 143. 3 156. 9 188. 0 194. 9 203.0 202. 7 217.1
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Fig. 4 XRD pattern of the deposited metal
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Fig. 6 EDS result of the precipitated phase
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Fig. 7 The EDS line scanned graph of specimen surface
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Table 3 The average content of the main alloy elements in
zone 1 and zone 2 (%)

Elements Cr Fe Ni Nb Mo

15.61 30.29  41.83 3.25 6. 45
17.05  22.42  46.43 3. 68 6.72

Zone 1

Zone 2
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Elements Cr Fe Ni Nb Mo
The grain in zonel 1592% 33.77% 42.43% 0.82% 4.27%
The graininzone2  18.99% 23.07% 50.04% 1.05% 5.93%
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Fig. 8 EDS scanning figures of grains inner
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