AR TR S4B - 2026 558% 5561
Architecture Engineering and Management.2026, 8(6)

@" VISER

YeARA A B SHIRE B F BRI 5

RS S
IR K TR AHA A RN 3], TR F 210044

T M A L RAT ka9 G AR, A K A AL, EMm B AT F MM T 2R H R KT %), 12— Mk eIt
BAR . RR. SRFRELM KRG R T QIR EESAE, XL PAEAGHE T IR TFAF LML, S
TR A0 AR RAFAT T RAMOAT, SR T —ANERXARIERITH, A BER A, CARERANM, T
BAEREAE — AR ih, & ERK TEHEH AT LG HR RS &, AR RBIET AR, BT
W} R K 2.7s 4i4E B LAY 2.25, IR R Fd R R 217%MEAKE| LA 0.49%, ZEBMGETHET 30%, KE&EHDER
BB T 98.5% M L. HFRL AKMAIFER S mMLIEH . MERGRBET AB O ER G2,

[RBIA LKAt AsFiE; ARES; REE; HEAL
DOI: 10.33142/aem.v8i6.20109 HETES: TM6E15 SCERFRIRES: A

Research on Efficiency Optimization of Automatic Welding Equipment for Photovoltaic

Modules

YANG Jiaxin
Jiangsu Huilun Solar Energy Technology Co., Ltd., Nanjing, Jiangsu, 210044, China

Abstract: With the continuous cost reduction and efficiency improvement of the photovoltaic industry, silicon wafer thinning, main
gate thinning, and solder strip refinement have become mainstream development directions. However, the accompanying problems
such as welding fragments, virtual welding, and over welding also greatly affect the comprehensive efficiency of automatic welding
equipment. The article takes the welding process of a certain component manufacturing factory as the research object, systematically
analyzes the key bottlenecks that affect the welding rhythm and quality, and proposes a series of improvement measures such as an
integrated servo welding light box, dynamic temperature control system, electromagnetic suction pressure network mechanism, and
material feeding and transportation optimization. The collaborative optimization method of motion control and thermal management
was emphasized, and the improvement effect was verified with actual production lines. The welding cycle has been shortened from 2.7
seconds to 2.2 seconds, the welding defect rate has decreased from 2.17% to 0.49%, the stacking repair rate has decreased by 30%, and
the equipment utilization rate has increased to over 98.5%. Research provides quantifiable technical approaches for fine control and
efficiency improvement of photovoltaic module welding equipment.
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