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ABSTRACT

This research was originated by a problem occurred in wire rack products. The
investigation of wire rack production problems came from the arc welding operation,
porosity, a cavity, a perforation, an undercut and other problems from spot welding
operation such as a split, burn mark and broken spot welding point. The company
could produce only 50 % of customer demands and increased the production cost due
to rework. The purpose of this research was to study and determine the model of spot
welding factors and to reduce defects on stainless wire rack spot welding by using full
factorial experimental design with defects as the response. Four factors effecting spot
welding operation were chosen; electrode force, welding time, weld current and
electrode diameter. The appropriate variance stabilizing transformation as Freeman

and Tukey transformation; (\/§ +4y+1 ) / 2 was chosen to transform the data

since the defect response was distributed as Poisson. The experiment found the
appropriate level factors of spot welding process. The analysis revealed that main
factors and the interactions were significant. The modeling defect characteristics for
stainless wire rack spot welding was §/t =9.299 + 1.138F-1.682T + 2.117C - 1.783D

-0.807FT -0.649FC +0.462FD - 1.635TC - 0.922TD + 0.144CD + 2.587FTC +
+0.731FTD — 1.053FCD — 0.197TCD — 0.794FTCD. The appropriate condition for
spot welding process were the setting of electrode force at low level (1.6 bar),
welding time at low level (6 cycle), welding current at low level (2 KA) and electrode
diameter at high level (11 mm.) were appropriate condition. The confirmation runs
were set for test this condition.

The confirmation runs show that this condition could reduce defects from
average 159 to 4 defects and also reduce the production time from 70 to 20 minute.
Therefore, reduction in defects on wire racks could reduce the production cost
approximately 83.54 baths per rack or 2,506,320 baths per year (production rate
30,000 racks per year). Moreover, the spot-welding operator prefer this condition
because it is easier to spot weld .



