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The Reduction of Defective Parts for the Spindle Motor Assembly Process

by Applying the Six Sigma Approach
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Abstract

The objective of this research is to apply the Six Sigma approach to reduce the defectives in the spindle
motor assembly process for 2.5-inch hard disk drives of laptop computer. According to the previous production
data, the defectives of the process before implement the Six Sigma approach is 6,294.36 defective parts per
million (DPPM), and C,. is 1.03. The rescarch starts with studying the process, conducting Gauge Repeatability
and Reproducibility (GR&R), setting the Six Sigma team for brainstorming and using FMEA technique to
analysis and identify the potential problems in the spindle motor assembly process for hard disk drive. Then,
improve the process, the five highest risk priority number (RPN) of each failure are selected in order to formulate
the corrective actions. The process encounters the problem of hub flange height not within its specification

limits. A two-factor factorial experiment with the significant level at 0.05 is conducted in order to determine the
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optimum setup conditions. By implementing Six Sigma, the defects in spindle motor assembly process could be
reduced to 3,542 DPPM and Cpk could be increased to 1.97.

Keywords: Six Sigma, spindle motor, FMEA
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Tests of Between-Subjects Effects

Dependent Variable: HT1

Type 11 Sum
Source of Squares df Mean Square F Sig.
Corrected Model 2.024E-032 11 1.840E-04 3.141 .000
Intercept 6438.504 1 6438.504 1.1E+08 .000
SPEED 2.142E-04 2 1.071E-04 1.828 162
PRESSURE 1.228E-03 3 4.094E-04 6.989 .000
SPEED * PRESSURE 5.816E-04 6 9.693E-05 1.655 131
Error 2.039E-02 348 5.858E-05
Total 6438.526 360
Corrected Total 2.241E-02 359

a. R Squared = .090 (Adjusted R Squared = .062)

Tests of Between-Subjects Effects

Dependent Variable: HT2

Type 111 Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1.164E-03% 11 1.058E-04 1.545 114
Intercept 6440.823 1 6440.823 9.4E+07 .000
SPEED 8.493E-05 2 4.246E-05 .620 .538
PRESSURE 7.197E-04 3 2.399E-04 3.503 .016
SPEED * PRESSURE 3.592E-04 6 5.987E-05 .874 514
Error 2.383E-02 348 6.848E-05
Total 6440.848 360
Corrected Total 2.499E-02 359
a. R Squared = .047 (Adjusted R Squared = .016)
Tests of Between-Subjects Effects
Dependent Variable: HT3
Type 111 Sum
Source of Squares df Mean Square F Sig.
Corrected Model 1.526E-03% 11 1.388E-04 1.246 .255
Intercept 6440.476 1 6440.476 5.8E+07 .000
SPEED 1.788E-04 2 8.942E-05 .803 449
PRESSURE 9.426E-04 3 3.142E-04 2.822 .039
SPEED * PRESSURE 4.049E-04 6 6.749E-05 .606 725
Error 3.875E-02 348 1.113E-04
Total 6440.516 360
Corrected Total 4.027E-02 359

a. R Squared = .038 (Adjusted R Squared = .007)
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