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Fig. 1 Underwater wet welding test system
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Fig. 2 Schematic diagram of hydrophone
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Fig. 3 High-speed image acquisition system diagram
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Fig. 4 Image and sound signal of the arcing bubble
growth stage
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Fig. 5 Image and acoustic signal of the unstable growth
segment of a bubble
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Fig. 6 Two bubbles grow iteratively in combination
under the protection of arc combustion. (a) time
a; (b) time b
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Fig. 7 Electric arc signal and the sound signal of the
bubble in the stable growth stage. (a) welding
current; (b) arc voltage; (c) sound pressure
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Fig. 8 Image of the stable stage of bubble growth
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Fig. 9 Bubble sound pressure signal in the stable
growth stage of the bubble
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Fig. 10 Comparison of bubble size at the stage of

stable bubble growth. (a) bubble 1; (b) bubble 2;

(c) bubble 3
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Fig. 11 Process of bubble bursting in the unstable stage

at different arc voltages
XFEE 32V 5 36 VBRI BL, AR
R LA B I B A P, SIS, s r) 38 g 1 . LA o
25 mm FYSEME L EES X4, ol LA AE 36 V

AL R T R FT A S B R T 32 VR T
FAHIAIN, T X PPN 22 SR e KR i
T e 3 38 A7 AE R X AH R I AR 15 5 AT AT
I3 BIREAE 32 V A1 36 V HREHL TR R 72 AR S i 4
W FECN P B Bt A7t b, g5 5 12 s, i
B 12 FTLVE AR 32 V LR P AR E BRI B, <
ARG 24T A5 S m AR, WA 23 LIt
FIZS A MITE 36 V HLUE T, S RfE 50 B+
gk LIRRA, e s S 28O0 HAESH
PR 36 V LR NP AR R R E S IR &S T 32V
TR, BB TR, 33X 5 A ER RN

2.
> 6
b"" 4+ *\\ ¢ l - “-I’
B2k gttt iy
HE\ hx‘"“f"‘” V: 1 1 Ifi"f{r}{#ﬁv‘: L | | .2 i
0.80 0.84 0.88 0.92 0.96 1.00 1.04 1.08 1.12 1.16 1.20
s ) /s
(a) KRR 32V
6
zﬂ ]
b 4 B 'lﬁ\,\‘.;1||f r . 1l Mi:!l
S Y | P e |:|'Ifl“"“~. Y
HH\ S I i|1 i v|\ 1 1 1 \-r‘|
1.241.28 1.32 1.36 1.40 1.44 1.48 1.52 1.56 1.60
isf ) /s
(b) R 36 V

E 12 AEBMEETHARENRSASEES
Fig. 12 Bubble acoustic signals at different arc voltages
in unstable phases. (a) welding voltage 32 V;
(b) welding voltage 36 V
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