HOT-WIRE TIG PROCESS ¢l 2] 3 INCONEL 690 ¢] §3
The weldability of Inconel 690 by Hot-wire TIG process
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Table 1. Chemical compositions of SA508 CL.3 base material used (wt.%)

Element C Si Mn P S Ni Cr Mo \Y% Al Cu
Min. 0.19 0.15 1.35 Max. | Max. |0.80 0.17 0.45 Max. [0.02 Max.
Max. 0.22 0.25 1.45] 0.01 0.01 1.00 0.23 0.55| 0.03 0.03] 0.10
Aimed 0.20 0.20 1.40 Max. | Max. 0.95 0.20 0.50 Max. | 0.025 | Max.
0.01 0.01 0.03 0.10

Table 2. Chemical compositions of ERNiCrFe-7 filler metals used (wt.%)

Element C Mn Si P S Ni Cr Fe Cu Ti Al

Aimed 0023 | 0212 | 022 | 0.006 | 0.003 | 59.01 | 28.84 | 10.21 | 0.0655| 0.257 | 0.642
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Table 3. Welding parametgrs used for Hot Wire TIG Welding

Layer No.| Main Current Power Voltage Welding Speed Hot-wire Power | Max. Heat Input
(A) W) (cm/min) Voltage (V) (J/cm)
1 385 ~ 423 14.8 ~ 20.5 10.8 ~ 145 6.67 ~ 7 48.175
2 375 ~ 404 14.8 ~ 16.3 11.6 6.67 ~ 17 48.175
3 380 ~ 400 15.1 ~ 17 11.6 6.67 ~ 7 48.175
Table 4. Chemical compositions of wledmetals welded with Inconel 690 filler metals (wt.%)
Layer No. C Si Mn P S Ni Cr Fe Al Mo
1 0.058 0.19 0.51 0.008 | 0.009 2277 | 2540 045 0.10
2 0.038 0.18 0.37 0.006 | 0.003 26.00 13.51 0.52 0.03
3 0.032 0.20 0.33 0.006 | 0.003 27.68 10.57 0.54 0.02
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Fig. 1. Microstructures of weldmetals welded with Inconel 690 filler metals

(A) Microstructure of the last layer zone (B) Microstructure between the first layer and
the second layer
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(D) Microstructure of SA508 C1.3 basemetal zone
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