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Abstract: The master of the dual-power parallel welding system adopts a constant voltage control mode, responsible for
regulating the arc length and pulse waveform, while the slave adopts a constant current control mode, responsible for output-
ting the welding current. Through the dual-power parallel waveform control technology, the superimposed output of the cur-
rent waveforms of the master and slave is achieved. The MAG submerged arc welding technology, through a special pulse
waveform control technique, can form a stable molten pool cavity in the molten pool, achieving a stable submerged arc weld-
ing process. The shape of the weld penetration of this method shows the characteristics of large penetration depth, large rein-
forcement, and narrow bead width. Based on the dual-power parallel welding system, the MAG submerged arc welding con-
trol technology realizes stable and efficient MAG submerged arc welding process under high current conditions, making it
suitable for full-penetration welding of medium and thick carbon steel plates. When single-pass welding is adopted for butt
joints, full-penetration welding can be achieved on 14 mm thick carbon steel plates. When multi-pass welding is adopted, the
dual-power parallel MAG submerged arc welding technology is more suitable for the root pass and filler pass welding,
achieving full-penetration welding at the root of the weld joint. The capping pass can be performed using conventional pulse
welding method to improve the weld appearance.
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Fig. 1 Dual-power parallel welding system
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Fig.2 Dual-power parallel welding control strategy
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Table 1 Master-secondary current matching table (wire 1.6 mm)

JPS B2/ (meminT) BOEHAVA  EHLLEV/A  AHLIGTA

1 1.8 100 70 30
2 3.6 200 170 30
3 6.8 300 270 30
4 10.8 400 320 80
5 13.6 500 370 130
6 17.2 600 420 180
7 20.4 700 480 220
8 21 740 500 240
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Fig.3 Dual-power parallel welding waveform control technology
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Table 3 Welding process parameters for butt joints of 16 mm thick
Q355 low alloy high strength steel
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Fig. 8 Weld penetration profiles of conventional pulsed welding and

submerged arc welding

A A A ISR R I &, JUHX TR
RAT Ml A At AR e SR A R RO R I L

3 WHEIEHEMAGEBITEEEARY
v

K B I AR B R 5 MAG W IR 42
AR A, LT KRR FRE (SR
IR R o B AR ELA K H U R SR Y
R A TR TRR AR K G T8/ N KA I TR
TESURRAE , AT 52 A 50 v SR A 1) 40 i 42 | e
PRIl A T R AR (R AR ARR . DR X 0L A Y B
MAG T IR 42 H AR A B A9 P JEEAS 1) 407 a8
NP TSR
3.1 BN SR A E S I E KR R R

K FH AR P I B MAG T IR B B AR A S
S} 14 mm 1 Q355 M & & iy 4N, /3 IR FH B vV
TR 171 42423k AT B 4 mm [R] R A0 %3422k, 2 Fh
P NE 9 s . K4 B bRk PRIE AR 5k
MR A4 17 IR a% SRS & R AT SR a8 N T
AR

20°

14

4

(a) B v AU XS, (b) TR 4 mm [RIBA XL
EH9 siEELRE
Fig. 9 Schematic diagram of butt joint

Ry SR SRR R A, AR X Sk Y
B 6 mm JEE AR N AR A Ry A A PR ES DLBT 1 AR
PR KRR ZE AR AR AR TR . A AR 3R A
6] B4 53 1) Q355 (IR A 4 i AN . AU B MAG
TWRIRR L 1) BAR T 22800 3R 4 IR R Bas BOE
TR R 580 A, EHLAIMAL /51 H sh UL E AL
FLL 410 A FIMALHLIL 170 A

BEXT IR IS 1 R4 BEHLIE O A f 8, 1
THEE Ty 1) RO A% | IR A TRE AR, R A
X BB AT IR BIE M o S RIE S an &1 10 fir
o HE 10 AT RIA R XL IR IF I MAG W9k




62 F I3

2026 4F

T4 14mmEQS5RAEFT RN HBLIBETZSH
Table 4 Welding process parameters for butt joints of 14 mm thick
Q355 low alloy high strength steel
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Fig. 10 Cross-sectional macrograph of butt weld penetration
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Table 5 Welding process parameters for the left hand side of the K shaped groove of the T joint of 40 mm thick Q355 low alloy high strength steel

B BOEHRVA  EHER/A  MHLHG/A  EHLEEV R (meminT)  SREEE/ (meminT) B2 EA/mm SR (L - minT)

FTIRZ 480 360 120 29.6
EAIS 560 400 160 31.6

11 0.35 1.6 22
13.8 0.35 1.6 22

£6 40mmEQBEEEEENTRESLKEFEOAMERETESH

Table 6 Welding process parameters for the right hand side of the K shaped groove of the T joint of 40 mm thick Q355 low alloy high strength steel

R BEHB/A  EVURT/A MHLEHUA  EVHEE/NV EZEE/(meminT)  EREEE/ (meminT') R EA/mm SRR/ (L-minT)

FTIRZE 480 360 120 29.6
)2 520 380 140 30.6
T 172 240 210 30 25.1

11 0.35 1.6 22
11.8 0.45 1.6 22
4.7 0.30 1.6 22
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