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The aim of this research was to design and analyze an experiment that could be used to find
values of parameters that would reduce defects in printed circuit boards produced by the solder
machine. A screening experiment was conducted based on a Fractional Factorial Design )
with 6 parameters, conveyor angle, electric voltage for chip wave, electric voltage for lamhda
wave, pot temperature, preheat temperature and conveyor spced. The 3 parameters clectric
voltage for chip wave (A), conveyor angle (B), and electric voltage for lambda wave (C) were
found to be significant at the level @ = 0.05, while the remaining three parameters were not
significant. The three significant parameters were then investigated further using a Response
Surface Methodology in a Box-Bennken Design. The defects (Y) were found to be fitted by a
regression model

Y =355.425 - 12.35A — 47.25B + 0.9C + 0.175A” + 3.5B” - 0.009C"

The parameter values for minimizing the defects were then found to be A = 35.5 volts.
B = 6.5 degrees, and C = 40 volts. The results were applied to a factory which previously had
41,420 point defects in an average production of 40,000 printed circuit boards per month. Using
the optimal parameter values reduced the defects by 76.75% to only 9,020 point defects per
month. This resulted in a reduction in rework costs from 212,880 baht per year down to 46,543

baht per year, for a net saving of 166,337 baht per year.





