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Low-code Visualization AI Technology Accelerating the
Intelligentization of Ship Welding Process
SUN Bin' ,WU Yanming® ,YE Jun',YI Wu' ,ZHU Hongyan',
FAN Shanshan' ,CHEN ]ialicmg1

(1. YunShuo IoT (Shanghai) Technology Co., Ltd., Shanghai 200000, China;
2. Luoyang Ship Material Research Institute, Luoyang 471023, China)

Abstract: The intelligent application research and innovation in welding quality analysis and evaluation requires industrial
mechanism models and analytical methods for visualization, low—code development, and intelligent construction. The low—code
visualization analysis of the welding process provides a signal analysis method based on mechanism models, which can help the
shipbuilding industry solve quality problems during the welding process. This software includes analysis functions such as U-1
phase diagrams, feature analysis, and short—circuit—specific analysis. Using ship engine welding as a case study, users can in-
dependently build a welding quality rating model according to the U-I phase diagrams and other functions, and achieve real—
time output of on—line welding quality rating. This verifies the effectiveness of the software in welding quality analysis and evalu-
ation, which can improve the efficiency and accuracy of the welding quality evaluation.

Keywords: welding quality analysis; real—time weld quality score; U-I phase diagram; feature analysis
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Table 1  Functions of welding analysis software
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Fig. 1 Process of welding analysis software
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Fig. 2 U-I phase and boundary curve diagrams under different welding condition
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Table 6 Features of 3 weld seam samples
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Fig. 11  Comparison of slicing features of NO. 2 weld seam
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Table 7  Short—circuit transition ratio result

SR R i L A1) Togs i LA 5 S R AL
Rk 1 100% 0% 0.49
fR4E 2 100% 0% 0.81
Bk 3 100% 0% 0.43
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Fig. 12 Short—circuit transition two—stage division result
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Table 8 Stability characteristic calculation result

SREEREAS 1 TRGEREA 2 TREEFEAR 3
(EREE S
FH{H FrifE 2% FHMH it 22 FHME P2
PEERI AL/ ms 16.50 9.45 59.47 85.78 13.88 9.03
HRIRET ]/ ms 11.30 9.72 39.52 80.93 8.83 9.09
S B BT[]/ ms 5.19 3.12 19.95 34.57 5.05 3.33
LRV 16.68 7.16 22.22 18.09 17.26 5.61
BRI R/ V 20.84 1.31 21.84 5.03 19.18 1.24
LV 7.08 4.24 9.36 4.88 13.14 5.59
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Fig. 13 Radar chart for quality score of 3 weld samples
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Fig. 14 X-ray inspection photo of weld seam 2
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Fig. 15 Quality evaluation online application diagram
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