¥568 H7H @igﬂﬁ\ Vol.56 No.7

2026 47 H Electric Welding Machine Jul. 2026

IB) 1= 21 5
“:E%ua
/\

F " c.one caurvent |

DOI: 10.7512/j.issn.1001-2303.2026.07.06

EE'}‘}LK'I:'?:E"]?)LWJETJJ\IEJ PRI

BILIE, DIk, & BT, B K, BRAE
JeE Tk K2 P S REIR T A6, dbat 100124

i OE: eRRIRR TN CRERK, LD EFTAH LS R4 iﬁi&éé&& B ERIFYERT T, 1A S
N kR FE Ra EFRX A RMAN IR, RN, A BERAFEN AR s EdEdEs ¥R
HRELR, M?)I\ﬁl*iia%jv%%éuiééixmfﬁ B ERT %?}ﬁ—%ﬁ%ﬁ%/—\& BB R, FEMHT
IR R A2 R B AR P I S o4 h R LR AR S AKARR T FE SRR, RENFEELRS
WG Rl AR AR w7 T RE
KRR IR R IR BA; TR IR AR
FESZES: TG 434.1,TG444 HERFRIAES: A XEHS: 1001-2303(2026)07-0047-10

Arc-Power Synergistic Control Technology in Arc Welding

ZHAO Hongyan, PENG Yufeng, YU Yue', LV Tao, CHEN Shujun
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Abstract: As the core energy carrier in arc welding processes, the dynamic behavior and thermal characteristics of the elec-
tric arc were found to directly determine molten pool morphology and weld formation quality. Serving as the output source
of the arc, the output characteristics of welding power sources were demonstrated to govern heat input uniformity, while
waveform control accuracy was proven to critically influence droplet transfer processes and arc morphology regulation effec-
tiveness. In this study, a cross-disciplinary methodology integrating arc welding processes with power electronics technolo-
gies was adopted. Research progress in arc-power coupling control was systematically summarized, with particular emphasis
on core breakthroughs in arc-source collaborative control mechanisms. Key innovations were analyzed, including active arc
morphology control strategies, precision droplet transfer regulation methods, and multi-parameter closed-loop feedback ar-
chitectures. Finally, future development trajectories were proposed regarding synergistic control technologies between weld-
ing power sources and electric arcs.
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Fig. 1 Voltage and current waveforms of short-circuit transfer
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Fig.2 Output current waveform of STT closed-loop control
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Fig.3 Voltage sampling and control logic
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Fig. 4 Schematic diagram of arc control system
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Fig. 5 Peak current-slope compensation dual closed-loop structure
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Fig. 8 Valley filling circuit
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Fig. 9 Pulse measurement flowchart of GMAW short-circuit transfer
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Fig. 10 Comparison of welding current and voltage waveforms under

different welding modes
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Fig. 12 Overall flowchart of welding arc morphology detection
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Fig. 14 Schematic diagram of arc-power synergistic control system
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