XISAt Steering Wheel MZ=a3 2|

FHEg JHME 918 A0 HEAR

XIS il Steering Wheel MZ=Z2X2| S48 MM

o

fl8t 6A10F HEZ AL

BHEQ L o] B WA G

et L E-REDL
e N R LEE

wer AR A2

A Six Sigma Application Case Study to Improve a Rolled
Throughput Yield of an Automobile Steering Wheel
Manufacturing Process

Jong-In Park® - Dong-Kyu Lee™ - Jai-Hyun Byun™

*t

* Management Innovation Team, LG Chemical
** Leading Innovation Team, Ulsan Plant, LG Chemical
#xx Dept. of Industrial and Systems Engineering and Engineering Research Center,
Gyeongsang National University

Key Words : Six Sigma, Automobile Steering Wheel, Rolled Throughput Yield, Hidden Factory,

Taguchi Method

Abstract

This paper presents a six sigma application case study for an automobile steering wheel manufacturing

process using rolled throughput yield improvement activity. Hidden factory and first pass yield concept

is introduced and a DMAIC procedure is implemented to maximize the first pass yield. The result of the

six sigma project amounts to the reduction of failure cost of 1.2 billion won per year in the steering wheel

manufacturing process. This paper can benefit six sigma practitioners in some ways.
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<E 1> 7 FA8E A4

(a) AF58, Overflow, Bufffid <] Arat#A

S|
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ML

Correlations (Pearson)

E- 4. =13

HESH

OF/Burr2¥ -

0.029
0.875

OF/Burr &

General Linear Model
Factor Type Levels Values
Machinerandom 9 2 3 4 56 9101112

ANOVA for 7tZZlgg |, using Adjusted SS for Tests

Source DF SeqSS AdjSS AdjMS F
e Eelzt 1 45158 74.54 74.54 1.03
Machine 8 2162.89 2162.89 270.36 3.74 0.008
Error 20 1447.38 1447.38 72.37

Total 29 4061.85

Overflow/Burrgh by 748 ®, %

N
u
i)
\V]
Vv
2
)
Tk
o
3o
bl
0,
N
oyl

N
5
é
.
1L
0{
f:lJ
N

H

%
o
it
i
P
E

7t Euﬂ, A *E*&%kon/\i AR 8he Algol
A mdle ] I;H)\Loi A AR,

1
bo
B
°
=
N
of

o
ol
2
o
o
Lo
e
Fo
o

do, 1o i
o
3
R

kY
o 1
-y
X0
N )
)
P
hi'd
_{
2
X
rr
o
22
_(31_!1
£l
30,

dA AZH= Be 938

ol
rlo
&~

off ot
S,
o
il
= e
o
o 1

o_-?‘;"
il
o
i
(o3

oo
ol
2,
X

ot
L
rr

2 Ao upe}
2 297 (Gate) 71—;;}7(14 A~ ¥ F(Spoke)F 71%

p
-
N
o,
[‘J‘B
2
jll

q
o
=
2

cn—i%
Ny
K U

o= 2 R

4

o2
it
rlo o

of 3@
=

Mo

ol

o

-

2

Q‘L

2

o2

i

o

!l

2

IR

i © =
o ke
g =
N

rr

ol
4
x
W o i

i
Hii ol
N

I re o
o

o
ZION 01‘)1

el

»

ot % Hlf
EOH rlo
S o

T ol —1>

2744 e R veh o n)Sx 47 51%, 49%

2 95 Ao s
A $% Feje 2o

o |o

=
o

Hetso], doly
25

54 A 7]

Qs Aatedch. A% AABo|

ook, BEY 27t
| 27 4E At gl A

3T B
X B¥olgls o

=

o

M A HH = WS M %
500 220

2 s
© ©
> 00— 3.05L=397.7 2 120 - 3.05L=52.49
E] X=385.7 3 X=47.45
2 -3.05L=373.7 3 -3.0SL=42.41
= 300-L, : : : , , 204, : : : , :

0 10 20 30 40 50 0 10 20 30 40 50

<29 6> RIM A8 FA39 AFE%F 9 Overflow/ Burr® 744 A 5]

= 24905 Fekstr] YF 4M(Men, Methods,
Materials, Machines)°} 923l 3 AES A
A&, Logic TreeE o] &3] 4AME A5E ¢
AZ A% 43, 337149 ZAA IAE =

A}t o2 B2 16th¢] A4kdn](Machine)
Z 3UE o2 Agstm, 2 A 7 3719 =
o) Z(Shift)7} 233 5709 o 43 9 UA| ¥
[E1E 430l <X 2>8 B2d wd) = €94
2 AgPFol zpol7} vt gkt Avje) A9
<E 2> BAREA A3E 29 ptel ok fr9
kAl oty YEhARE <Oy 7> AR 1"
(Box Plot)e An} 13} Au] 47te= &A% Ao
7 J&E Bk e BE Adld wet AgE
o zfol7} glvhal #estgich ol F kA {4
Azto] zolE diolE AAo wig ¢ glo] EA
A w#Ae et e okl v FEHET 2
7] FAdeleE 4 AAl(cleaning)dte] = 3e
JolEIHjol ~g2 &3 o] o] EAS FsfoF ¢
| 9 B4 24748 48 5 JriE A2 ¥ A
&, 2002; Banks and Parmigiani, 1992).

o5 F8 Yl dig dGHT ARE FA
2 71 AdE e Aold] dis) AR L81S F

B}

© e o
ok o

N—l>

=1

[e3

n)

o

2 o




38/8t5¢ - ol St - A& AE

At Steering Wheel MZ3He| Mg /M S 2|5t 64|20t HEA

3 Av 13 299 43 38 b Gate 9 AT}
AZFAH(S/Runner) 78 o xbo]9} AlE7)2) 1
A =(M/Head)2] ©9 E&F7 Aoy B
?4_“0“ oJste] BATAS & & U FuH
2 98+ 95793 9 > M/Head — S/Runner
—>Gate«] ToB FEHEY, /bE AgPse
AE5e] W3dE e} AT W Iy 2 gxrt
28] W5l 93t JgS 9=t} o)A, M/Head
TS B8t 4 Azt £33 A4Y98E
AAYE 53 FYste gL 5}

e |

1YoR FYol

Hoa

= SAF = TA Y& go] golA M/HeadE &
3 53 T2 F38 A49aEe] Jds) £y
v A 98 3 U3
t‘r?‘_% 7HA 3 %= M/Head?) EE% 2 Ao ye
7} S/Runnere] efo] ula} il
2t o Qo Gate BHA L 98 FUEEE F
SetEE FV|EH 9l E 4 gt}

<3t 2> AH](Machine), X tJZ(Shift) z}old] W&

AYPEe] ALY A [zt duo
A2d FH]

General Linear Model

Factor Type Levels Values
SHIFT(MACHINEjandom 9 ABCABCABC
MONTH random 5 12345
MACHINE random 3 134

Analysis of Variance for FPY, using Adjusted SS for Tests

Source DF SegSS AdjSS AdjMS F
MACHINE 2 0.60067 0.600670.30033 1.6
SHIFT(MACHINE)6  0.82437 1.12228 0.18705 8.1
MONTH 4 451572 1.677420.41936 18.2
Error 260 5.97094 5.97094 0.02297
Total 272 11.91169
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