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Table 1 Welding process parameters
PR IA SRR EE v/ (mmes ) UK a/mm PP AT R O/(L min ) S Ao K J/mm
160 4 1.5 14 11

B SR BE, RS b T — 5 TR EE I, JFAE
U AR R LA . 1 1 SRR e s I, R
MEIFIIEYIH FERE w o 2 mm IR H M
A, ZE MU AR FLAE ) | mm TREE b HFL. KAl
B ol M b, RIFEREER T A FLIE BN LIRSk
B, ke g LTl o) 55 1 A DAy a0 o T A P BRI T
IR TEAF R TAR T TIG AR 52X BB 1Y

JLEES

TR LA IUERER D

P AR LIRS B

B 1 EEREE T T EE
Fig. 1 Simulated defect schematic
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Fig. 2 Weld appearance of different helium content. (a) helium content 0%; (b) helium content 12.5%; (c) helium
content 25%; (d) helium content 37.5%; (e) helium content 50%; (f) helium content 62.5%; (g) helium content
75%; (h) helium content 87.5%; (i) helium content 100%
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Fig. 3 Macroscopic metallographic of weld. (a) helium content 0%; (b) helium content 12.5%; (c) helium content 25%;
(d) helium content 37.5%; (e) helium content 50%; (f) helium content 62.5%; (g) helium content 75%; (h) helium

content 87.5%; (i) helium content 100%
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Fig. 4 Relationship between weld penetration, penetra-
tion-to-width ratio and helium content
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Fig. 5 Microstructure of weld and PMZ. (a) microstructure of weld; (b) helium content 0%; (c) helium content 25%;
(d) helium content 50%; (e) helium content 75%; (f) helium content 100%
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Fig. 8 Arc shape with different helium content. (a) helium content 0%; (b) helium content 25%; (c) helium content 50%;

(d) helium content 75%; (e) helium content 100%
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Fig. 9 Schematic diagram of arc shape. (a) helium
content 0%; (b) helium content 100%
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Fig. 10 Curve for arc voltage and helium content
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Fig. 12 Simulated defect repair of groove depth 3 mm.
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