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Technical Development of Stud Welding for Integrated Die-casting Aluminum Alloy
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Abstract: The working principle and process requirements of aluminum stud welding were introduced , including differ-
ent stages of arc welding as well as requirements for welding position, appearance and strength. The development of
aluminum stud welding technology and optimization of process parameters were expounded, including equipment,
materials, protective gas selection, grounding design and inspection, and the optimal welding interval was obtained
through experiments. Common defects and improvement methods, such as solder skips and welding deviations were
also analyzed, and corresponding solutions were proposed. Application scenarios and precautions of stud welding on
automation equipment were clarified, including comparison of advantages and disadvantages of "robot grabbing welding

gun" and "robot grabbing workpiece".
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Fig.1 Working principle diagram of stud welding
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Fig.2 Point map of front cabin stud welding
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Tab.1 Process requirements for quality of aluminum studs
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Fig.3 Principle diagram of automation equipment for aluminum
stud welding
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Tab.2 Specification requirements for welding screws

BYRET RS Wi T 42 /mm SRR B /mm
M6 13 70.00+0.20 13.0~13.6
M6 16 80.00+0.25 16.0~16.5
M6 < 20 80.0040.25 20.0~20.5

(a) o ik (b) HTHLAR
B4 —ihfLEHASEN

Fig.4 Integrated die casting aluminum alloy parts
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Fig.5 Protective gas cover for aluminum stud welding
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Fig.6 Schematic diagram of grounding for stud welding system
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Fig.7 Tools and schematic diagrams for detecting bending
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moment, failure torque and pull-out force
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Fig.8 Parameter relationship between melting amount of alumi-

num stud and welding current, welding time or lifting height
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Fig.9 Welding quality test results for aluminum welding nails
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Fig.10 Welding parameter interval
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Common defects in aluminum stud welding
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Tab.3 Solutions for common defects in aluminum stud welding
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Tab.4 Precautions for different application scenarios
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