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Quality Control of Automatic Spot Welding for Automobile Body
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Abstract: With the increasing global emphasis on environmental protection and energy conservation, and consumers' grow-
ing concern for automobile safety and reliability, the market has set increasingly high requirements for vehicles in terms of
lightweighting, safety, and corrosion resistance. This has driven the extensive application of ultra-high-strength steels, light
alloys, coated materials, and structural adhesives. The decline in material weldability and the increase in defective welding
rates have posed many challenges to the quality management of automatic spot welding processes in automobile bodies.
This paper analyzes the main influencing factors and control measures of spot welding from the perspective of ensuring
welding quality at the source, including the control of key elements such as welding parameters (e.g., using a "saddle-
shaped" power waveform, medium-frequency adaptive welding technology), electrode conditions (e. g., standardizing re-
placement and installation, introducing grinding visual monitoring), torch performance (e.g., regular verification of output,
optimizing spotting posture), and workpiece conditions (e.g., controlling matching state and cleanliness). At the same time,
from the perspective of preventing welding defects from leaving the process, the paper discusses the improvement of the
strength inspection system, including the application of various inspection methods (visual inspection, semi-destructive in-
spection, ultrasonic non-destructive inspection, etc.) and an innovative welding spot grading control system (A-level full in-
spection, B-level high-frequency sampling inspection, C-level routine sampling inspection), aiming to provide reference and
guidance for the quality management of spot welding in the automobile industry.
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Fig. 1 Analysis of factors affecting spot welding defects
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Fig. 2 Saddle-shaped electrical waveform
SR AT AR DA ER AR, AR 3 B RS H IE AR
FER R REA AR T X AN S KT RE T, KR AR
P RS M, DR I TE B A 2 0 T s
i, A R i, B art ol g
12 1) A 4 AR 32 B T A UIR FUIHE WinTB3
AHC,

H
it He
— W
ntEN; 5
e
Ui ) OILyE T
L |;-ﬁ}? X} HL 3 ﬁ%nﬂ%iﬁ]*ﬁ
sk i)
TR ERECRS

E3 BEMSHRGRE
Fig.3 Adaptive control system diagram
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Fig. 4 (a) Uneven electrode end face, (b) Misalignment of electrode

end face
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Fig. 5 Visual inspection of electrode dressing
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Fig. 6 (a)Non-perpendicular welding, (b)welding misalignment
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