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This thesis presents a design and construction of capacitor discharge stud welding
equipment. A current-control circuit with hysteresis controller is used as a capacitor charging
circuit. Phase-controlled rectifier working in inverter mode is used as a decreasing voltage
circuit. Microcontroller with internal A/D converter is used as a power supply controller. As a
result, the designed system can deal with complicated job in the future and has input and
display ability.

The designed power supply can charge 80,000 pF-capacitor. Charging capacitor from
0V to 170V takes 3.4 seconds with input AC current of 3.5 A. Voltage control error is within
+2%. It takes 11 seconds to reduce capacitor voltage from 170V to 50V by using phase-control
rectifier. Energy recovery to AC source lasts 4 seconds when recovery current is 4 A. In the
experiment of stud welding with M6 aluminum stud, welded studs have average tensile strength
of 4,400 N for the case of capacitor voltage 170V. Welding balance is tested by comparison of
stud inclining angle and average tensile strength. Test results show that welded studs can

incline between -11.09° and +8.91°, with adjustable pistol foot distance between -5 mm. and

+4 mm.





