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Reduction of a Number of Reworks in Automotive-part Manufacturing Process by Six Sigma
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Abstract
Objective of this research is to reduce a number of reworks

in Slip Joint manufacturing process to less than 30 percent.

From current situation, the Slip Joint manufacturing process
produces more than 80 percent of reworks. Researchers
apply Six Sigma problem-solving techniques, including
Cause and Effect Diagram, Failure Mode and Effect
Analysis, and Design of Experiments, to indicate critical
factors affecting reworks and indicate optimal values of each
of these factors. Results from this research indicate that
there are three most significant factors, consisting of 1) Nib
Diameter of Tube Shaft, 2) Class Level, and 3) Tool Life and
optimal values of these factors are 1) -0.008 mm., 2)
Maximum value, and 3) 0-50 pieces, respectively. Results
from confirmation experiments show that the Slip Joint
manufacturing process can produce 12.15 and 21.48 percent
average of reworks when using 0-200 pieces and 201-400

pieces of tool life, respectively.

Keywords: Design of Experiments, Six Sigma Approach,

Slip Joint
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Factorial Fit: Force (N) versus A, B, C, D, E, F,
G
Estimated Effects and Coefficients for Force (N)
(coded units)
Term Effect Coef SE Coef T P
Constant 281.625 9.375 30.04 0.021
A 143.750 71.875 9.375 7.67 0.083
B 327.000 163.500 9.375 17.44 0.036
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A*G 97.250 48.625 9.375 5.19 0.121
B*D -4.750 -2.375 9.375 -0.25 0.842
S = 37.5 PRESS = 406208
R-Sq = 99.86% R-Sq(pred) = 59.49% R-Sq(adj) =
97.90%
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Factorial Fit: Force(N) versus A, B, C, D
Estimated Effects and Coefficients for Force(N)
(coded units)
Term Effect Coef SE Coef T P
Constant 190.000 20.68 9.19 0.000
A 25.875 12.937 20.68 0.63 0.540
B 210.625 105.312 20.68 5.09 0.000
C 175.625 87.813 20.68 4.25 0.001
D 129.375 64.688 20.68 3.13 0.006
A*B 40.750 20.375 20.68 0.99 0.339
A*C 51.250 25.625 20.68 1.24 0.233
A*D -6.250 -3.125 20.68 -0.15 0.882
[B*c 95.000 47.500  20.68 2.30 0.035 ]
B*D 80.500 40.250 20.68 1.95 0.069
C*D 63.000 31.500 20.68 1.52 0.147
A*B*C 43.375 21.687 20.68 1.05 0.310
A*B*D 17.125 8.563 20.68 0.41 0.684
A*C*D 11.125 5.562 20.68 0.27 0.791
B*C*D 13.375 6.687 20.68 0.32 0.751
A*B*C*D 41.250 20.625 20.68 1.00 0.333
S = 116.993 PRESS = 875984
R-Sq = 81.50% R-Sq(pred) = 26.00% R-Sq(adj) =
64 _16%
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