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Characteristics of Molten Pool Oscillation Frequency in
Ultra-Thin Sheets by Pulsed Microplasma Arc Welding

TAO Xuyang,HE Jianping™ ,XU Lei
(School of Materials Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract ; The molten pool oscillation frequency by pulsed microplasma arc welding has an important relationship with
the quality of weldments. A new method based on laser reflection was applied by the research group, due to the large
deviation of traditional method in real-time detection of molten pool oscillation frequency of ultra-thin sheets by P-
MPAW. The real-time detecting platform of molten pool oscillation was built to collect the characteristic information of
molten pool oscillation of ultra-thin sheets by P-MPAW and the characteristic frequency of molten pool oscillation was
extracted successfully. Furthermore, the influence mechanism of pulse parameters on the molten pool oscillation was
discussed. The results show that the oscillation frequency of molten pool increases logarithmically with the increase of
pulse frequency, and decreases with the decrease of the difference between base current and peak current. Logarithmic
growth model can be used to predict the characteristic frequency of molten pool oscillation.

Keywords : P-MPAW ( pulsed microplasma arc welding ) ; ultra-thin sheets; laser reflection; molten pool oscillation;

characteristic frequency

JK IO A5 B 79IV (P-MPAW ) LUECAR 240 4 FiL 5K
TS /IS i AT BT A B AT R AR RFAIE , X0
100 wm B LURJRJE 8 AR X427 AR, A ARK
iH o 7E P-MPAW AREL R o ik 25 1708 (L4547
FIM AL Rl RS R IR SRS AR ) 5 AR
I BB B BHC R o R, R AR

s H #9:2019-10-25 ; &[] B #§ :2020-03-18

SRS T ROBE 5T , R W RO 1 8 A
AR 06 38 R 5 I, 55 DI
CETTEE £330

FiF LR ARG 2 5 9 T 40 2 K Bk
R AR D ™ o RO A A
S O O O 1507 SRR 53

EEWA : EHR ARPAR GV IITH (51775327) 5 b ilg i BHZ Sl 78 B a3 BT B0t H (14JC1402700) .
FE—EER A KU (1995) , 55, VLI5Rm mU A L BF 5 A, 32 58 DA S sl AR Bl R 45 B 7 AR R 0 5 . B AR - (T o
(1964) 4, bl N, W, 20 B AT A U, 2 S5 T 1) Sy o 98 200 BRI R U fi A il 2 9 0 B £ A D00 0 £ Ak B

E-mail : janejphe@ 163. com



(iR - i&it]

BENEPE , 5  BERAXI PR S B T IS AN R IHE 25

TR I 3 A e SR R U b BRI — R 1 AR B
FEL AL, 20 Ao T s A G I 5 3t 61 5 PR Y R 1558
R I s IR A T £ RE 0 S B9 ik v 15 BRI, 1HL
2 PR R i ZUDITE TP A R T A A A 3]
HIfE BAFE R R IRZE .

T ) P 3t N VR AR 4 T 1 e % v 1 B e S S
FRPE O HR S 2 0 vl e v, 3 0 i 1) S S e SE B
R RS I ol R S T SIS b IR 5 R A A R ) 42
35 oA ik v 2 B0 05 b 41 37 451 26 14 5 i AT
TR B AR P-MPAW A5 452 150 75 B8 o8 A1 AR T2 it
Fa il A 2R X
1 BTSRRI ERE RN EE

B0 R 808 nm [ DL — 28 £ 4 O AE
o FETE b, 240 2% 1T A2 B DK o R R S ER 7 AR AR
By, RS e LR AT I 3O 7 A 1 S A ks
A RIAARA . B AL W sh AR (5 5 5%
A AR S AT R A, 2 I 18 5 6 I R 4R B HL A S
TTEAREAL PRAE o] LIS B iR G R IE IR . %7 R A
BRI T 306 B 58 6 6 4 B 55 R 35 1 D6 24 TOR AR
FH, AT SE PR v A P-MPAW 265 1 4 377 4 11 4 5% S B
Kz
2 EBETFHtREBHIRFENRESZE R TZiRE
2.1 R RFEAHAM

RS BT TR 1 e AE B RSN, TR A A TR
B -6 75, S FE R BRI WE 1 iR,
I 5 A EE G BOBI O 808 nm 93
He kA StHE R (1 808 nm JE) Al FU-GO10
IS RE G W 4 A% ) L SAF SR ML, PSMDU-3841 R 4E |
PSS
N TR T

Ff

HHEHL T R

Bl XEBEPFEFEHR

Schematic diagram of experiment system
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Figure 2 Micro-plasma arc welding
argon ion spectrum
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Table 1 Welding pulse current parameter
% EasthA W LA JEMEHE LA Bk
1 0.3 0.8 4.12 0.19
2 0.3 1.2 3.20 0.38
3 0.3 1.5 2.50 0.60
4 0.5 0.8 2.80 0.29
5 0.5 1.2 2.40 0.50
6 0.5 1.5 2.10 0.71
7 0.7 0.8 2.22 0.36
8 0.7 1.2 2.06 0.58
9 0.7 1.5 1.92 0.78
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Figure 3 Voltage signal during base current period
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Figure 4 Molten pool oscillation frequency
under different pulse parameters
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Figure 5 Fitting curve of molten

pool oscillation frequency
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Figure 6  Voltage signal during base current period
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