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Research on swing arc narrow gap free forming root welding process
ZHU Jie, WANG Shichao, WANG Jiayou ", JIANG Yuqing, XU Guoxiang, GUO Kunhao

(Jiangsu Provincial Key Laboratory of Advanced Welding Technology, Jiangsu University of Science and Technology ,Zhenjiang 212100, China)

Abstract:In view of the difficulty in root welding for thick plate grooves, this paper proposes a narrow gap free
forming root welding method by swing arc, which adjusts the arc heat distribution by controlling the arc to swing
circularly, so that the welding pool can solidify and form freely. The swing arc narrow gap free forming root weld-
ing experiments are carried out, and the influence of swing parameters on free forming root weld is investigated.
The results indicate that the arc swing parameters significantly affect the free forming of root weld. The root weld
is easy to be burnt through when the swing parameters are too small, and the penetration of groove sidewall and
root can be enhanced by appropriately increasing the arc swing parameters. However, great swing parameters will
lead to incomplete penetration defects.
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Fig.1 Principle of swing arc narrow gap free forming
root welding system
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Table 1 Welding experiment parameters
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Fig.2 Groove size and weld shape parameters( unit;: mm)
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Fig.3 Weld macro photographs for various swing
frequencies
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Fig. 4 Diagram of arc U/I for various swing frequencies
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Fig. 6 Effect of swing frequency on weld shape parameters
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Fig.7 Weld macro photographs for various swing angles
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Fig. 8 Effect of swing angle on weld shape parameters
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Fig.9 Weld macro photographs for various staying time

P 10 Sy fil] BE 452 B2 I [A) %) A5 5% P 2 800 3
M. it B 45 B S ) S 34 K, B4 30 S P
IR T EAIBE 11 0B PR B ) 16 TR X3 1 s X
S T A () 45 2, DA T S A 0 R T B, 18T
WER B/ MR TE B, B LS TR b I AR
Hy, 0N 245 B N )35 K 3 100 ms 5, fie/)
JETE B, FLRIIARGR IR BT, Bl E¥mia i h A1
AR Hy, N BT S 0, T3 H gl L

RALF R WINE WA WA TR L LR 39
PR, 3 AR th B R
13.0
12.5
E 12.0
®
Y 6
3
b 3
0 L L r
20 40 60 80 100

t/ms

E 10 {=BaExIRER TSR m
Fig. 10 Effect of staying time on weld shape parameters
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