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ABSTRACT

The purpose of this study is to reduce the number of defective nonconforming four-way
electric motor-adjustable automotive seat-slide rails with an average bearing stopper hole depth
below 1.40 millimeters. This problem arises from the parameter settings of the bearing stopper
hole drilling machine based on operator experience. The related parameters include drilling depth,
air pressure, and steel-plate thickness. To address this problem, this study employed Three-level
factorial design of experiments to identify the optimal conditions for the drilling process. The results
indicated that the appropriate parameter settings consist of drilling depth of 3.00 millimeters,
an air pressure of 160.00 bar, and a steel-plate thickness of 5.00 millimeters. After implementing
these parameter settings in the actual production process, the average bearing stopper hole depth
of the automotive seat-slide rails reached 1.81 millimeters, which is statistically significantly higher
than the specification of 1.40 millimeters and remains below the upper threshold of 1.90 millimeters.
As a result, the case study achieved a 92% reduction in the number of four-way electric motor-
adjustable seat-slide rails with bearing stopper hole depths below the specification, compared
to the nonconforming rate prior to the process improvement. The benefits of this study enhance
product quality and improve production process consistency to supporting sustainable

manufacturing performance in the automotive industry.

Keywords: Three-level factorial design of experiments, Seat-slide rail, Reduction of nonconforming

product, Production process improvement.
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Bvduwasiy 2 Wi fiwes Ax C 4 0.76 0.19 2111.45 0.00
BNsWasTW 2 W151dwes B x C i 0.05 0.01 131.16 0.00
dvdwasan 3 W1lmes Ax B x C 8 0.22 0.03 299.27 0.00
puAaIALAAeY (Error) 108 0.01 0.00

W53 (Total) 134 6.70
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