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ABSTRACT

This research was carried out in response to problems encountered during the auto-parts
production process, due to the time wasted in correcting marks found on work pieces. In addition,
the correction of marks (metal beads) also causes an increase in production costs. The marks
found on work pieces are caused by metal beads that splash on to work pieces during the arc
welding process. The aim of this research; therefore, was to solve the problem by using the
principles of fractional factorial design 2’ to improve the tensile strength of the welding line,
and in order to study the most appropriate conditions required to decrease the number of metal
beads on work pieces during such a process. There were five factors considered during the study,
these being: mixed gas content, the welding torch travel speed rate, the flow rate of shielding gas,
output voltage and output current. As the number of marks was determined using a ‘poisson’
distribution, the data obtained had to be transformed prior to the analysis through the selected
method, something that resulted in consistent variance. The analysis showed that mixed gas, the
welding torch travel speed rate, the output voltage and output current significantly affected the arc
welding process. The experiment found that 12% of mixed gas (12% Argon and 88% of Carbon
dioxide), a welding torch travel speed rate of 8 millimeters per minute, an output voltage of 19
volts and an output current of 120 amperes could decrease the average number of marks from 116
to 43.7. A decrease in the number of marks (metal beads) found on work pieces could reduce the
production costs by approximately 700,250 Baht per year (production volume at 92,700 pieces

annually) and the production volume could be increased by 40.87%.



