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Enhancement of Quality Assurance System for Improving the

Quality of Suppliers’ Product
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*Optics Solution Division, LG Innotek

Abstract

*Dept. of Industrial Engineering, Chonnam National University

A prerequisite for improving the quality of a product is to enhance the quality of its parts supplied from

outsourced enterprises. An enterprise certified by ISO 9001 Quality Management System is expected to develop

their effective quality assurance system and maintain it through continuous control and improvement, thereby

ensuring the good quality of products that they produce. However, it is reported that small and medium - sized
enterprises certified by ISO 9001 have difficulty establishing an effective quality assurance system. This study
aims to propose a new method of improving a quality assurance system that can be more effective in small

and medium - sized enterprises. This study collectively considered requirements specified in several international

standards on quality system and the results of expert group brainstorming to identify evaluation areas and

items for assessing a quality assurance system. Based on these evaluation areas and items, a set of checklists

for diagnosing and improving a quality assurance system was developed. In order to demonstrate the
usefulness of the proposed method, this study applied it to ten small and medium-sized enterprises and could
identify four approaches for improving their current quality assurance system. The presented improvement

method, which consists of establishment of quality goals and quality innovation plan, defective products

corrective activities, 4M and design change process, improvement of customer quality information management,
1s expected to be utilized as a useful tool for the enhancement of the quality assurance system of small and

medium-sized enterprises.
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<Table 8> List of Improvement Directions Derived

e

i
]

A3

™~
=o

22

gl
He

o

o
el
s
M

oF

T

-

s
)

=

=1 X1
B
EUEu -
Hio Hin WD

#,

= 3o}

H

O

Ju

1

Aol

5

HeH4][13].
] BE]Eojof 1

S

pul

O]

4]{

=

#]ofof
=7}

s
=

<
T

A

1

Pl
Kl
o

e

gt

Contral Plan

=
T

2HA T

s

1403 8743

ERAAY

YAZETE § Control Plan 22

[Figure 3] Procedure of Establishing

=1%e 430
PEE

2
ol
2H
=

i
o

9

o
(=]

A 432
HEETE

37
Hzs
7]

==
T

n
1

0

o] ®o

1 354 wlolge] A Fefeld A

Zlo
b BT
583

s

7

‘T‘ﬁE—Eﬂy
A Al A2 2]
o] MAEE

O



357

ISSN 1229-6783(Print)
ISSN 2288-1434(Online)

J. Korea Saf. Manag. Sci. Vol. 16 No. 3 September 2014

http://dx.doi.org/10.12812/ksms.2014.16.3.351

ﬁari@ﬁ. RO T W e T T e Ho
ATy O S ﬂ%%ﬁ%ﬁ%ﬂ%&
. N = . p =
o?dl%%d,ﬂ ol = - &l ol U oy 5 HTx H %= g o
T R 1= 1 o Hio Hin Hio el ﬂoﬂlﬂrefﬂwﬂwé o ki
_ o & Bl | 8 = ¥ = o — o e R ol ) Ko iy
X 3} B T W i 7 =
~ Ty ﬁ = N o X R o oF o
ﬁnjl\._nﬂ ° < = = F - 1} Y %O =0 wr N m o}
Nl - B = 2 £ ol Mg o X o 2
L A S = QUL R
preben £ 5| mErTEIRRELEy m &
o X o & N 30 EREIEN
) Ao e = wr — Ja S — a.%:
FENTEE S|E| e p o %%mom@oh%ﬂj%<b g L
< oo XK || g W F R S = X o U r s T By W
dﬁﬂoikoﬂ@m Mme % 3 =r 2 .m._lﬁxﬂ.uHET Moﬁo%mﬂom,mq_%d. @M b Nmﬁwm
BO o o T X it ! T w RN _ R E
thomz o Bl ToufZetiucesy ES|R\Ecw
> ok A . ) =
BlaZan o S| BT LSENETIE N 4 S P
WEauw O B5,TE8FS B o | [EEE
) o mw A_I 0 N A 0 a0 Tl o Wi m mmE EJ_,NO o Z‘.ﬂ me WME O] ghour W
=Ty Lw 2 B T s O e ey gy T 2 RET
7,.@.:7#_60 19) : =0 i — ~ °© N __ 0 _,£ =0 1=
‘mwo = =0 ) bl o = il kY ﬂwo ~o H o o | O = gl N NR X q
Y S|T|ER B & U OO ok N AN
H_.E A e o= U &= Ho o ) Kl H.E Mo =3 = No T — wm ~ D <
— Wo Y m_ﬂm o o V [ H ™ B o~ M _MAo T N 13 J.u TR <° ulo
SHpERT S T T 8
w6 oF X W Yo B Ho o o W R T WP OB RO
o0 R W®RETWHRT T TR G o -
g T o M w M ﬁﬁ i ;T W e ok T
© — 0 ° . — B
: THTTHoFY YEegp, Bl
i £ EETEigra 23R3024
T o =T B %o Moo o M gy B
MI.MD i TR R Y ﬂoﬂmw Mwwrﬂﬂ?%ﬂn
F 0 o R —
i & glm - mwmmeﬂaﬂh%ﬂ%o«w ™ ogp o "W o
) £ o F = X ol wy ZOOR WA g T o
= = = A - o = 1 T gl il
B 2 g O ~ Nogg 8o oy oy 7u§.%§
5 T35 X A R N MR R e I S
°C dE T xrLowgd MuAM%%,&T%
2 5 T omp NGE oo Moo Rt 2 N T e
T ooy B Do muw B g~ d e W
i il o B Ho =z B < o o e I
5 ol nw mﬁ LlwrﬂiquLlﬁ_.dnx%u = oL K —
ot 40 4+ do e Im “g—_ o N o 5 OE 0. X
o mn_ o = M.mﬁ g nWw oﬁa_nmo‘lﬂo#.q.o% g o - oo T _zr__ﬂrﬂ]_n&'ﬂor
TH I M e E7 0 BERREBEARs Bz I
AEEIAREARE-ANE = T BwElwe,  seapcmil
m it N Ho ogbmmymmﬂrﬂmﬁ il TR oW o
~X ! )
5 R R o TR e
e N N OF oo Mo 4 ome TR BN R R oo .
Te) ok HE W R A T R TR

il

9
gul

thgwbe] olFolAm, ol& AA e
a4E A

5



358 FFA FEED S A% FEFAHRFA| Y JfA el A A F S
A AME AN BF WAS APl g & 5L TRatel Ao AZAe met i wa
2EZF 3 94 @EE 23S AQ T By 99 @ ANBE] olFo] Aok Pk <Table 11> 17
ulol 9 JMU RS sl AARAE slof stk A = B 55 AAY dAloH, [Figure 71> &3
Z BB Aol AN oRE Hlstn Esbgel 4 A BF QF @Aolnh
Z5w oAl AR AR e deleel 2
sfstol PelgomA FF BY Y AWYA D5
289 5 QS o A}, AETAY o) W &9 &k 7IE =14
< <Figure 5>¢F 2 Hal2 758 3ES AA g L ATHH 02 oAk
A EInE: L
1M BH A Sohahy
MZ==24 o|4ah ghd 5 I 9
ek oW 7| 5 2TH|E 0% ol _ = jalol
I T DATIEY T= 23 AR 2y
e Ry Al HEAH
Ll P REd #B o -amdg oo —
T T ¥ Esy 225 2%
Ak BT Ak N
b - 47| Mel 7Ek 2 ERSNT

;o}'l o pE ==

[Figure 5] Procedure of Managing MFG Process

Deviation
ZSNRe SIS AN Eajel) Al EARA o

A %} 7H>4t‘ 1 A1) 918 AL, FIA o
Bgo] AEHd Y 2B S9kE SAskL vl Al
Mz EeE Bl Sge] ofFolAws soF it
Asd =S AP sl aelAl SspaL ok =3t
AL EA AelES] e Bk Raku v A BHO
= A W vl Allolek ol <Figure 63 e

IZRARE Tt &7 Thdeso] ofFoiAol ditt
_ = =k PERs:]
B2 AL B 2y e
l 1
H= 2 de E5H AL THE
l 1
N T &St
l 1
7o Z=R| i DB S =
l
REN S

[Figure 6] Improvement Procedure of Outgoing
Inspection Failures

IAGE Bee 17 34 % gued 1EE B
o 7bg AFSHA Aselo} Bk wARE Bep

[Figure 7] Improvement Procedure of Customer
Process Failure

<Table 11> Grade of Customer Process Failure

Ty seee
| 1
IS =HF =, =L -y
] i
s =D DM RENAS
1] i
ETFEM O 2B i CH DB E=
1
EES
HAPDEFE AL AFe] S o) A&A e
2 el Bgo gds] e utel gl B
o= A Mo oS FHehs A9 B,
M Gl ol Al AREelth 1EiA] (W) ERF
o] /AL A7AHQ HHo T Hit wojzof sk} 1A
(W EF dE B HAas 2 A0S 2Ask]
Areta I ] ZRAER FESI] N s A
k= Zlo] gypdolnt e 9 992 714
BUEHS AAIsl] AF ska g¥do] s &
PANLAS TEdte] Ard H8S Wgysicy 13z
(W)= MAAEs A5 dAe [Figure 812 2tk



J. Korea Saf. Manag. Sci. Vol. 16 No. 3 September 2014
http://dx.doi.org/10.12812/ksms.2014.16.3.351

ISSN 1229-6783(Print) 359
ISSN 2288-1434(Online)

Ol go| =ad Sad dE

= oo T

IE(EE R H HpE e A 2 E
NH ZERE S5 TR HOE A

A DE S5

[Figure 8] Procedure of Improving Chronic Failures

23 #E=T 2

5.2.3 B4

AT ol WA, FHAE B, ARE £,
AARMY) EFo R FHEste] ool BN &
2 AAA olal FIAoR HElHojol A& o] B}
2 4 otk old], B i EE dFS kel E
4 Q¥ Quality Signal Tower 39S e B

go 2 A|Ag)

Quality Signal Tower SIS =
wE AA FFFeEA AEHA TR
A2 AT o) A, =3t
e 59 24 (W) EF 1A d3s uE
o] Z1%:(Green), 429 (Yellow), F=(Red)o} 2
Algte] BE 28 A8 shee Ihetd 4 JEE
st a8, dR$ g=E <Table 12>9F 7o 2
2 A7) AR FEstal 4 T2 o]
o 1 AgEs A Frh

d
i

[o
S
o 1

o, Ay i

> -
B U A}

O

o oS b ot X rr A

(m

<Table 12> Color of Quality Signal Tower

T2 Pkl EE
Green 90% ~ 100% FEETUS
Yellow 80%~ 89% e

Red 0%~ 79% E=

Quality Signal Tower &3}ao H
a3t BAHAEE Eojok g9Ado] I € F US
Zolt}. [Figure 9]¥ Quality Signal Tower &3}3+e]
of| Ao},

Quality Signal Tower &1&8t

75 a8
MEzRosed || siRuEy || 149sEy | 13wz
- o o o o w0
Yellow o 0 0 0 oA
- oz 0 0 o 0o
72 231 TS 9e o4 US MUs ¥ uB

Yellow

Red

[Figure 9] Quality Signal Tower Dashboard

534M % AA W7 T2 A 7fAIHERE

s WA, AA o7 A, drbEst

iz Az sgolut AdAle] Ao 2

egh WAL AT Ayt HASS FEloF 4

HEs HAasbela 34 AlaE AR otE 5 Qith
AM W72 Man(AFgh), Machine(7]7]), Material ()
), Method(®H)e] WS onjsiy, dA] WA 5

ofn] gt

r
ol
ol
>
=
o
il
)
)
o
>
=
®

o o
k1
1=
T
o

K

m££
oz &

&taL gl Aotk
olell FwAF W7, A W7, 17 Ao FEE
o] FZ=5o] 9 ZRAAE [Fgure 1017} #o] st
o] ZeAAR AAdstd WA el FEs oie
T JS Aotk



i

k]
u

AT

}

k]
T

A

oA

< fo o % 3 o U
N < fm
B = P ore Ho T MW
W = HE:E ool ®
" E s R M )
Eo mv g 50 \mﬂaﬂrm..klﬂ”
ol _ 5 S m ‘olLM%mEoE_/
Xy a 7 K E_ Fa - o BT
s 0 it Ho . —
S5 g ¢ 1 i 2 5 3w =38 d=wrE" 3
I Hl T - X KD Chmu & = SN = ~ R = =
T s | | HE | D % n | = o g B P 51
X -___ﬁ_“_lﬂo_lxou;l T s mm o T g 8 RO o =
o wa || W ; W gs B 2% S AR
O ﬁ_HE: gl HE_@ il i mm T 8 8 e = AT mam
Ho ARl we u &+ oF S E Z 5 — Mo o ~ W
G N N £ 5= S _ LTy
A _||._ _||,_ _um_. — 'm. ﬂEﬂLlﬁ =
= — O:W:Lﬂu‘mﬂﬂ.
e a — I~ 1) e )
X N o ~X
e1r 15} — = .iLﬂU
N T o~ -
5 s g V2R m g
£ W 2 5 L R 3
V m = = R N X
- 3 o fo B = o
o B LY
S o) G e He He R
& % 5 » WA < o B ek w0 Bou T S L %ar.v@ W w g
= = = L ° &ﬁﬂ&ﬁmumoﬁ ,%mrmuo T o WA ,ﬂﬂ]ﬂi%_s_
B s T m LT N = o — ® e
= o Mo N o X o = TR B~ O e I g
S HR P &.Hdr.ﬁﬂ%%ﬂm_.ﬂﬂmozo%ﬁgimﬁ :
= T T S B I Iy SRV I T < Sl
2 e P o wE® T g Bl eo s s Al
7 -y dw ~ o & o M " - o o XA R o
; X % Erleeisoieimiifcodgb® oo’
T o ﬂﬂ.ﬂw_ﬂﬁﬁa_sﬂ o N o =W = g o _ %
| ER- I SR I DT e SARNEC SO
T O Ies sl ocy “gERFPCCResTEgw s
. SR R R ISP YIS P L
| 3 T 2 ARWTFTIRLP e RREEED LT oy
n ,_nyﬂ_ Ma 1 én K v o 5 OF T T e oF o = D S KT = Xru Lt
& Y e L T 8 Ry
s o FoghmEm s ieT T X Gy
E £ purguldlasrl co P m N g E
;o ) 2 N o %R N Do Xoar X LB G
W =z 0 HFPrTLosIOSATNEN P T b g o D W
i S ﬁ_ﬁ_ To R O om0 W_M &M = o N oW o Mo R W ° o 0
2 MER LI e T g W m ) B e T N
5 N ETEsXT gadTag® @5 e Lam®NT g,
SR mﬁ%oAfyﬂ%ﬂmm%ﬂgﬁ%%%_s%Aﬂmegx@r%
-« HT  TXET N BN MR T TRXR o XX
¥e W R AR R ERET T W E o e Ak

il

Fsich

S

AA

ol
)
s

)

o

J8

[e]
7N

h=:]
=

U

ct.
7

}

kel
pa

ok

Ast =

0

J

8

)
A

VOC(Voice of Customen)®] A7)

-

9
hul

L5

s



J. Korea Saf. Manag. Sci. Vol. 16 No. 3 September 2014
http://dx.doi.org/10.12812/ksms.2014.16.3.351

ISSN 1229-6783(Print)
ISSN 2288-1434(Online)

361

PR
2
i
i)

i
=5
o)
i
i)
g
12
X
ot
=2
=)
it
i
s
=
rx
m -

)
X,
N
2
®
julsl
N
fo
=]
ool
10,
OD:
o
o o

g
Y
g
>
o
B
I
O%
e
tlo
2
12
ol
o,
2
ui

ox
o A=
o|\ N
ﬂllO rx
[0 £ il
T
G =
Qg
R
Mrogr
o
* oo
R E b
il\‘z ” =
o e N
e offl r:';_
e of 2

e
ok
-
-
4 o
ol
e
%
3
ol e
Wi
i
2

2
AR, AN H A W7 e
g o sm A Qol, TR WA, AR

17131

1A
o Mo
2
<
ol
ol
32
)

= N
Ho sanPﬁ
o]

N 2 -

o4
i
2
u
X,
T
olN
>,
[
juiv)
of,
N
it
<
i
g,
o dw ol

2wlo] HA3l o] = ATH(T) 714
AR FA|2~He] YRI} Feten PFAHo R
DS 7190l 20%E 2HAskdtk 1S
25l QIFo] 7199 FHARFA|~EL] &
T ARES ERRIsIR0], 7]
A &2 T o] o]Fo] Ao g Ao

off ¥ Aol A AAIEE FjAlHFete]
T AS Aow 7| ik

>
2

e o
_lﬁ [ox#)
o

2 ol
[0 o2
>

=
=

O Ho mt rr o = 1o

I
4
o|\
>,

).

T,
rlo

2

—

O o o
o

i)

o

=

2

il

off

e
-
2
o
rlr o
ol ila}
Ex
N
2
o,
ro

[
AL
HE,
o
a2
2
ro,
1o
=

a N

A= WHEe ANIA 519

velE F4719

KT V)

q
B
i
)
o
s
o
i)
o,
o2
>,
[
st

& Wl Aol ol FolAk T Aolt,

7. References

[1] Askey, JM and Dale, BG (194). “From ISO 9000
Series Registration to Total Quality Management: An
Examination.”, Quality Management Journal, 1(4): 67-76.

(2]

(3]

[4]

(5]

[6]

[7]

8]

[9]

[10]

[11]

[12]

[13]

[14]

Banks, J. (1992). The Essence of Total Quality
Management. New Jersey: Prentice-Hall.
Beaunont, Leland R. (2002). ISO 9001, the Standard
Interpretation: The Intemational Standard for Quality
Management Systems. New Jersey: ISO Easy.
Carlsson, MH. (1993). “Consistency in Quality-A
Baseline for Achieving Total Quality Manage
ment.”, Quality and Reliability Engineering Inter
national, 9(3): 217-225.

Car, S, Mak, YT, and Needham JE (19%).
“‘Differences  in  Strategy, Quality Management
Practices and Performance Reporting Systermns between
ISO Accredited and Non-ISO Accredited Corrpanies.”,
Management Accounting Research, 8(4): 383-403.

Goh, Hyun-Woo and Chung, Young-Bae. (2007).
“The Effect of ISO 9001:2000 Quality Managem
ent System's Requirement on Business Performa
nce.”, Journal of the Society of Korea Industrial
and Systems Engineering, 30(3):135-149.

Kim, Tae-Woong. (2011). Understanding of
Quality Management., Seoul:Shinyoungsa.

Koo, Ja-Hwang and Hwang, Byung-Ho. (2011). ISO
9001:2008 Quality Management System for Small
and Medium-Sized Enterprises, Soul:'K] Media.

Lee, (2012). Modern  Quality
Management, Paju:Bobmunsa.

Leonard, F.S and Sasser. WE. (1982). “The Incline of
Quality.”, Harvard Business Review, 60(5): 163-171.
LG Innotek. (2014). Supplier Quality Improve
ment Plan, Internal Report, January.

Lloyd’s Register of Shipping Lloyd's Register
Quality Assurance. (1996). Fitter Finance: The
Effects of ISO 9000 on Business Performance.
London: Lloyd's Register of Shipping.

Sun, H (1999). “Diffusion and Contribution of Total
Quality Management: An  Enpirical  Study in
Norway.”, Total Quality Management, 10(6): 901-914.
Terziovski, M., Samson, D., and Dow D. (1997).
“The Business Value of Quality Management
Systems Certification: Evidence from Australia
and New Zealand.”, Journal of Operations
Management, 15(1): 1-18.

Sun-Ryong.



i

ko)
pal

AT

i

9]
Lol

A A &N

aTmu,m__A e e <] B w
L Hegrdb TH T
LﬂoJ.w = TN
%4%2%%% o
o) f . —~ ~
wa LT E A
=) .m..mo r ionﬁ ol
AﬂoL,ﬂ]r1;.ﬁu._. =)
ARG S e
A = ol E_- %! =T . =
e . IR o e
=T L SO ~
Ao < W maﬁﬂﬂw
o X , o <. i
.on @ No & o o
= = )
T4 2w Bt P
B RO Cak: I
< e T
<R
MLwElioM
CEET
Wpone
" AR
5! |
* g <4
z TR N
THET S <
mraﬁaﬁwﬁmw - il
TEFER , b TF
el D
o0 X T j=| < o
o o aﬁ%% B0 m
- N .
P E SRR
sy B EETTE &
el
&E%AW%%% =
0 ﬁQﬂ ,A o
mguﬂﬁaﬁ_@mduw&r %ﬁ
%lomz XHT =0
— Mﬂ X
< W3R <7
IR TR T
% @
o«
EO‘.AQ
B8r
_ﬂvﬁouT
do -
T =o
e
]..ET
X A

<] N T



