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A Case Study of Six Sigma Project for Improving Productivity
of the Brace Complement Center Pillar
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This paper considers a six sigma project for improving productivity of the brace complement center pillar. The project
follows a disciplined process of five phases: define, measure, analyze, improve, and control. A process map is used to
identify process input and output variables. Eleven key process input variables are selected by using X&Y matrix and
FMEA, and finally eight vital few input variables are selected from analyze phase. The optimum process conditions of the
vital few input variables are jointly obtained by maximizing productivity of the brace complement center pillar using DOE
and alternative selection method.
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Too-sample T for A4 vs 4
)] Hean Sthev 3L Mean

49 10 1230 7% 0.8
A4 10 60 L3 0.4

Difference = s A% - m A4

Estimate for difference

90% CI for difference: (3Me85T0.115)

T-Test of difference = 0 (vs not =); T-Value = 3?.59DF =13
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Fractional Factorial Fit: C/T versus A,B, C
Estinated Effects and Coefficients for C/T (coded units)
Term Effect Coef SE Coef T P
Constant 72.1750 0.02165 3333.62 _Q0.000
Block 0.0250 0.02165  1.15€0.282)
A -0,2000 -0.1000 *0.02165 -4.62 0,002
B 1.9500 0.9750 0.02165 45.03 0.000
c -0.1000 -0.0500 0.0216% -2.31 0.050
A*B -0.4000 -0.2000 0.02165 -9.24 0,000
A*C 0.2000 0.1000 0.02165 4,62 0.002
B*C -0.1500 -0.0750 0.02165 -3.46 0.009
Analysis of Variance for C/T (coded units)
Source DF Seq S8 Adj 5% Adj M8 F P
Blocks 1 0.0100 0.0100 0.01000 1.33 0.282
Main Effects 3 15.4100 15.4100 5.13667 684.89 0,000
2-Way Interactions 3 0.8900[ 0.8900 0.29667 39.56 0.000
Residual Error 8 0.0600 0.0600 0.00750
Pure Error 8 0.0600 0.0600 0.00750
Total 15 16.3700
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Fractional Factorial Fit: C/T versus A, B, C

Estinated Effects and Coefficients for C/T (coded units)

Term Effect Coef SE Coef
Constant 72.1750 0.02205
A -0.2000 -0.1000 0.02205
B 1.9500 0.9750 0.02205
C -0.1000 -0.0500 0.02205
A*B -0.4000 -0.2000 0.02205
ArC 0.2000 0.1000 0.02205

B*C ~0.1500  -08.0750 0.62205

Analysis of Variance for C/T (coded units)

Source DF Seq 85 Adj 38 Adj HS F P
Main Effects 3 15.4100 15.4100 5.13667 660.43 0.000
2-Vay Interactions 3 0.8900 0.8900 0.29667 38.14 0.000
Residual Error 9 0.0700 0.0700 0.00778
Lack of Fit 1 0.0100 0.0100 0.01000 1.33 0.282
Pure Error 8 0.0600 0.0600 0.00750
Total 15 16,3700

<38 8> =551 2 # FMan

gea Abel2 Eelol b o3 AL Tt 2o,

Y=72175—-0.1A +0.975B — 0.05C
—0.24B+01AC—-0.075BC '

714 A=x7] 7FEAIRE B=7tEA di7IARE C=84
T g7IAIZE ot AbelE Y YE HAE e 4 <
A=9 HAZAL A=+1(130 ms), B=-1(80 ms), c=-1(50
ms)ol™ AtolE B}l 712% olth Y9 HAHZAA
Add 49 & A7 HFol 71x oUW THEE
85%% It Al Alo]E Bl 71/0.85=83.5% ©]
ot wEbA 12k 7 RMe HEor oF 102 ALst
Z3rt

EERCIECEDENC RIS
AN, AF W kgEe] A Azl ekl A 3033
& UdoR $Had A¥e ANsg 4ge
o BAo B A0IE B Folt Aot FAe
zqste A1Ee §4 F Bgds UAZolRE R
KeX

HYojAamag 2hsd o gol 24E Fdo|

24 A4
1.0
T
=



14 ol2IF - 0BT

FEavtn AFIE AR FEAHLE A £
HE $AHOE 3t 2% 7led WM Fe &
B2 TS ARSAT 4 AAY FEL <E Y

o & + = P
- 12 Aol
5 A A il
+ 20 Aol
- 8000 A
ﬁ =
+ 10600 A
- 250 kgf /em?
A o = 91/
+ 360 kgf/cm?

H3e vl ¥Eow el 28 98 4ge 4
st QoA dojzl HolE: UAEA golth
43 delgg rygez gas <:1r~a 95} 2},

Al

%Fil;

Fractional Factorial Fit: Pi versus A, B, C

Estimated Effects and Coefficients for Pi (coded units)

Tern Effect Coef SE Coef T P
Constant 6.83750 0.06124 111.66 0.000
Block 0.07500 0.06124 1,22 0,256
A 1.00000  0.50000 0.06124  8.16
B 1.25000  0.62500 0.06124  10.21 \Q0Q0
c -0.05000 -0.02500 0.06124 -0.41 0,694
A*B 0.17500  0.08750 0.06124  1.43 0.191
A*C 0.02500  0.01250 0.06124  0.20 .84
B7C 0.37500 0.18750 0.06124 3.05

Analysis of Variance for Pi (coded units}

Source DF Seq S5 Adj S5 ady MS F P
Blocks 1 0.0900 0.0900  0.09000 1.50 0.256
Hain Effects 3 10.2600  10.2600  3.42000 57.00 0.000
2-Uay Interactions 3 0.6875 0.6875  0.22917 3.82 0.058
Residual Error 8 0.4800 0.4800  0.06000

Pure Error 8 0. 4800 0.4800 0.06000
Total 15 11.5175
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Fractional Factorial Fit: 2 versus A,B, ¢

Estinated Effects and Coefficients for a® (coded units)

Term Effect Coef SE Coef T P
Constant 6.60625 0.05750 114.89 0.000
A 0.91250  0.45625 0.05750 7.93 0.000
B 1.48750  0.74375 0.05750 12.94 0.000
[ 0.06250  0.03125 0.05750 0.54 D0.598
B*C 0.48750 0.24375 0.05750 4.24 0.001

Analysis of Variance for a® (coded units)

Source DF Seq S5 Adj SS Adj HS F P
Main Effects 3 12.1969 12.1969 4.06562 76.86 0.000
2-Way Interactions 1 0.9506 0.9506 0.95063 17.97 0.001
Residual Error 11 0.5819 0.5819 0.05290

Lack of Fit 3 0.0969 0.0969 0.03229 0.53 0.673

Pure Error 8 0.4850 0.4850 0.06063
Total 15 13.72%4
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