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A Conceptual Thesis on the Quality and Quality Control
under Recent Manufacturing Environment

Tae Bo Jeon

ABSTRACT

A study to synthesize the recent concept and significance of quality and quality control
has been performed in this paper. With understanding the recent market and manufactur-
ing environment, we first discuss the significance of quality from the system view point.

Then the existing definitions of quality have been rigourously examined and some signifi-
cant features embeded in them have been derived. Through this examination, we specifical-
ly address “endless—effort for improvement” with three key elements required for success-
ful implementation in quality control programs. Taguchi’s quadratic loss function with re-
gard to the addressed quality concept has also been discussed. Finally, we conclude this
study with providing a view toward the development of new models.
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Shewhart(1931) : The term quality:--me-
ans the characteristic or group or combi-
nation of characteristics which deter-
mines one article from another.

ASQC(1983) : The term quality emphasiz-
es the totality of features and character-
istics of a product or service that bear
on its ability to satisfy society needs.

Taguchi(1982) : Quality is defined as the
loss a product imparts to the society
from the time the product is shipped.
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g3)o)™, Shewhartt} Taguchid] Hol= &
AZe]7] Hrde /1A ZolA|w FlH
B dy] E/FnE HoA ALgsitt)

A9 HY9EE B3 Fele dde Ao F
A& B Az BARY 2 He) 9SS
& 5 Tk 94, Aol BAE olahge
slol B4 EE S4B AV ok 4
Holz PAHHQ AP R FHE= v
2ol S FAAA . E9 /gl vigew
F4& Bt gojrt. o2t A A7}
4% &30 HAPFHLR Rolg 7MAH
Fe 22 o} Y £29 A& W)
< Ol o] ME T PR HId & 5

—-127-



e 2AE gt #98], T 53] ¢
29 Aol 719y gApEA o] 717 A =S
“E(money)” 0.2 FHEAE A= Ao
Vet E T AEAolgt Azd 4 U
ol T3] Q3% B¥or}. dysld &3
E 719U YA ks E VE BE &
AgrEAE TS BlE = 29 g
o8 AYAow HAHHI vud T Ue 7t
SAE AAIS] wEeltt. mEA HY S
ogaAH ] Qlo] TS T A tieto: 2
&5 10 BiE 4 9rt. Deming(1982) & =
3] “Hgzre] Edo] g Y 4 FHEY
B3 (management commitment)” & &
o) MAAE E=& #e] (total quality control)
g5l Qo] 7 Axstn UsE FEHE Q
ot &, SHEA 2GR Bl A
HEH ZE HYo] AP & s
O FUY B3l AudiEs Zidgeltt.
23k AFAQ Alael] g YA 713 Ao)
Deming®] ZF1ojw @Yl 7ol loiAle]
FHEA = AlaE] WRe] FEAH 2R 7
obd Al2g]l AARYL] FEAo)”] wjol &t
BTk =y ogE AT 4 fivhes
BE Alggo] Q1A1E Zolsta lr}. whebA
FHI HAEE 71 A Fol 242 FHA
st #AQ)1E w71 FARAE <14
AAwe & 5w 24 719 AR} F
A8 & 71AA "k, 0|9 WHhs) EAlslES
A HZLE HA} SHETRE YA o 2H
719 A AUl FH 0 g FAT = Qe
Higo] so AAME FA@ee A Ha
g AE 7 A 2 Folt}. o] A glof
YA EuIE JAEA L 93 TR
FE19 By 7AAA thibe] AlFo] oA
of T2 FUE 7} gitt. (HAH Z2
Zlo] sl = Schonberger(1982), Kenw-
orthy(1986), = Snee(1986)%% E3 &
Fast7] viebs, Demingd] FAMAE 9
g 14FE0 gt =¥ 18 Fusis] =
@)

-

L 30 Puor

SH 1 Deming? ZHMNME 95 UHE
Figures

TR Fdo] ek 2}oli= Shewhart2
ool M we] FEe] WM AFH 2
2 o= AFY FAEAC] T4 e
8k oji “F 7k (range)”o] EXgE AN
4 9tk o] Fzrol & 4 RE mE A4
29 A9 %A (specification limits)o|t}. o]
H3k F3o 3o YW onloA THE
e o A Fe SRV At o] FAAW
of EoleW I AFEE uis] o] o|Ae &
A e gagicts S93 4R &
UL ofd Aolrh. dukdhA o= A ES
EAE5A0] AU AL B T A2

7rEEo] e A =R Ex

gt S4v o] eHtETE =27t AHET
o, o]zgt FWHAA TA] 28 FHA o
olEse AW/ HdSH (discontinu-
ous)o]il H)AH S (passive)ol & = Hiol
gitt. Vardeman(1986)& o]#{3lt “4+8& 7}
%% (acceptable)” 2 +£EE AoE nX]
L Zzol HFS A ¢ e AF
F7olgtE 71Rl A 2o ¥|Egiet.

0|9} RiH F ol FIAEAYE 2¥3HA
WE fFAA7IE e =y ¥ oplgt o] gl
o] %4](nominal or target point) .2 A&

- 128—



9] FEEAE 23 A7lEe x¥o] Hugl
o. &, ZHde AFY FASAY A} o
AT 2ol HATOE Foly TR 3
e Holvh. 9AE vt glo] olzdh 3
o] A& AKAE TS A HHo
Al ALEE WEED o 2ozt & 4
At ojFE o] — Tk W H—g o]9
A Lo QF Ao o] & ol E
7V & 7] WEol es] FQ838ke 4]
e o ginh g4 A B e =
Hog ANFEE AlE dvhd FZ/A9
Aol Qo] FUT n-Ye] & £ Q7] w
Folrt. & o3t ¥|H Q] XA7L 7] e]
Hjge] Hrt e XE Fte o} & F
A7t @ = A7] whiEelrh

AR Z, H]E o] oo ojsLt EHo]
20| A U AMHolY FHZ9
Aolo A Br} Av[AlAl AEEe &S
= At F, 4HAkY & EAY
T A= F29 A Fve] gulE JHHtkE Al
b HAERY "t o] Ho uldlede
Al A st o), Taguchi®] F3 &A%
Folli= AARPE ofu T} Anjztel #HAEF A
Ho B &E A n it

o| e irghel 9t FAe it FHZ9
A g olsigiom, ol& T3 & o F32
A2 AT e 2] “BUYE MET
(never-ending improvement)”#}11 Bi= A
o] A fnjo] B} FFetn 53tE B
olgt &  SIAT EE &A% delgls A
2 g3 A7) " = A=
/st afdE B3t or)Ae &
AFEL FAH0)7] Eie AFEHY BF
A ololr] &1 AT FFILEG A E5,
AYGeE 2HIAE 717 FEEE AE A
Zol| A 54 ARXT7} HF3] WYsle A
F9 o] AR ~¥UFAY FYUE A= T
& o). ojzd Hr} $3ld A4 ¢
A BF¥ 22U E Y3 Woied U
o] Z1dulol By og FHlEE A 37

4 84EE 53 ZxHe AEEE 439
<424 (continuity of implementation), &3
Mg Y HFAHQl 3 (active attitude
for improvement), 121 Fd]o] T3k HA
3k vi4 (conservative view against any loss
or waste)5o 2 Q=g 4 glon o =
@Y ST ololA Hold A9 AT 4
FTE AE F {ith & 28 27) oA
A9 WE8-& gefsla .
489 | Bdfle M

499 444

N

HZH MY 3H|9] A wiF

T8 2 A2l #AD 3 YRS

4. BB £4/4|&(Quality Loss/Cost)-

4 g g ® F840] olsiRes
2 oA A ke £4S A5 ¢
oltt. o7IME oJAZA T Nl AT
8 FAEAE At o) R0} ofHA AA
Z o] &d 7 devll g 1%L

o] F29 sl B nF;E I ¢
Ze FAEEY Fd #E2 49 wd
(Be AF 54 2AAEd HHE Eole
A A= A4es 45d & Ao
ol Wl I slig 7 AFY FR=
A% &4n 8-S S4HUAY T2 Foot=
& fr=dith. J@Heg, HA) Fow F
A&Ado] Zg Aoy RiE WA} I8 F
AEAE A- Aol

a3 &4 HEE g 3lolM
E aiEe B2 A R $e3HE 1)

o} gt} AT B4, 7)ol AIAQ -4

-129 -



A eo) A 2¥FA] FHOE HE Y
2] goix v 4 BEA ARAE e Al
Fo2 FE 4A S, o2 F7HH
= ANF] (rework), 1dv](labor), = 7]
(overhead cost)S-0] 7] WXoA] ZA] 7]
et QR F o= uAe] EWaR, v
H), 1749 Ael(good-wil)E 895 ToE
18k 7] 3)H]-8- (opportunity cost) ¥} HZH]§
(warranty cost)s°] S7H8 Aotk 714
02 o] 7|del gk A= W HAH H4A,
TRUATLE FAFHE 7Y FhFoR
AAEE &AE Aol oj¥A F4H &4
H-8-& Aol o8 QA ES A 33}
oF 3t 71gk A E R YEs| HHII
E Ae I3 oy dolrt. agaxE BT
s 71 FyEE fa A" 2AE
Al718 = k#o] Taguchi(1981, 1983)¢ ¢
&) AsiFct. Taguchie HYH FT2 270
(Taylor series expansion)& ©}&3} WhH o
Z TP E GYs) AA dlojEle] 2
] Flow olgA Hod g FEEF 29
SHAl 9] ZURZHEY FHAEA HA o e
Aol et AAY F2 &4 vgs #
A AZE T (o] @Y /e
Aol us)As Taguchi(1986)& Fis}7)
LI A=)

o}7]4% Taguchio] 4 &d & W
272§} &, YE FHEN &, 38
HE AaEE g 54 Ao 718
grb Y& 814 (random variable)o] 11
o 5@ Y=y& 7HEu 3 &4, L
(y), & vhad o] Hogrt.

L(y)=K(Y—m)*

o714 m2 AH A YA (nominal)
2 AEY BASAHY Yohe FRA(MA
2)oli K= AAAASett. 18 3(a)el ©]
9] Fryeirt EAIENH. FuE, dFH

F1Ee] BAS o f3E # A BA &

A gk g 3(b)d =AY ol 19
AAM AHF(YE FAD2 AFY 54 ZAA]
& HElY 5 (L(y)2 342 old o
2 FH&EAHE vepdth. a2l LSL(lower
specification limit) 3} USL(upper specifica-
tion limit) 52 242} A3 3A| o] 53k} A
F41S LhepdT)

® ()

) 1(y)

e e e e .v..v.,,..,.l____.__.
i
1

8 m usl,

J8 3 E3 &4 B —a) HetE B8
ot b) HMSH Bl

) (3
&

—_~

o] IHEE ¥E fuE gHY
2) 7hgell the 9ok 398 48
g 5 A F, o7)A Adete F2
e A AFY 544, Y, o BE o
of o} A&EAE &+ Ak 2P HH*
(FFA)= FE F-59 FFl BARILC)
wato] ubg vlgo] Z|EHM A¥ A
Mz o Tl tejAx vlge] Mz tg
& @ 7 Avh A AFTReL o] WAk
Eol2R A FHE FPATIAL HolrhA
Hl§& Eolele BHUfle e 954 =

1o o o
2 pr H
12 > e

24

~-130-



gol UAiEH AS & F Ut =3} =X
1e] H¢l Demingol H1F “AF3} M)
9] 7|AE 3 Hegls B3 447, “A
Aol £97, “Aart A9 NS A%
EE FAY FEsta BA/E W7ol o
o AFPAo R PS¢ Ut

U7 &AFS FE7E 23} olBE AF
9] B4 A7} 2¥GAY FYolA He
A& H]go] FUIEIEE H|§(cost) e
&4 /18] (loss/waste) o] th3E HA] & &
g 7|dulel REX] && + girh dY 7]
ol oJA EL U BE H|EL JH|Z
HEEE 99 E ¢tth o9 E, A (invento-
ry)E Aol aotelzl QA gron}
olAl= dujete] g o EniEEe] “An
£ @u"eEhE At eudY ZidelAe 4
Aoz AR L Yt} FHE o EF0] 2
~3%9) B2 F33H o F fle A
o2 QIHo] gtor} oA o]t FA} ¢
At AFH] AAE WA HHUR o)
¥ $EE At B8 19 yEF “VHER
u}g_g B ol GEQAS 43 g2}
of & v]&g FHAF AAH} thE SR
ollel F29 EAE Aoz a8y 7
3] XS Ut} o|Hd HEd 9A F
AP (NA) 5L Hug o 719 +
AREY AZHo|uE A% PXAY =Yt
o] 4FHel g9 wEHE F&F F ‘I" A&
ZAolth, Al £H 1A “BA()E 719
A& Elsla Vel oigh f_ﬂ}olEi
ANe AR FYE Elnsiy “zp)
Nea 1&g 3 “‘SHEE B

a7, 714U BE ALY FHo R HilE

01—?_‘?—% =8 S50 A 8384 7

ZEofok sl oA &3] olaE + A&
Zeltt.
npgo 2, F4 &4 ¥E 438 1

7] PEiNE A9 29T KE 93
QA ARG sfeldth. FRYonE ol
34 Y=yolH ulg, & L()Ze 4w

Ke 4974 A0 &a847 943 79
e ¢+ Utk oA7HE 4% Kot oln)
A8A AAL % 283 LSLo|ut USL
A9 vl Hojg g3l o] oo F
o) Zhssittm Aw.

K= L(USL)

STOSL—m)? e (2)

4T K7t 2HHE AF o NG YrEde
4, Lelgt 7Py, & 339 Hito] A¥d
o Sl AU} & A¢ vhEy go] B
AT (3 Yol 2HIAY Yo
AT FE ol Il QA F4A
W7t 7hsdht B e 234 o971 4
gait.)

L=E[K(Y—m)?]
=K.qg?

A€ Bl ol 4 FATH BEA 4

ot BEWR 09 AELITE FHY stun
°o)E B TA 3 7|8 EAX o] trea
2o 1A

AW m=u =100
T HEWHA o=4
29 %A : [LSL, USL]=[90.12, 109.88]
USLejjA9] Fd<&4n)4 | L(USL)=100

o] A% £4 K 4(2)] o8, 1.012449)
& A4 O 5 Yok cleNE AT @ AT
BEFeae

L=1.0124*4*=16.3904

o9 WiZaA 1% 3(b)E
oz §1 &4 B52 ¥E AT Fz
Mg Ak Al AnA UL
) BFEE p2h PP

o2 A}

-131~-



p=Pr[92. 12(Y<109.88]=0.0136
A& & L, o] ZHE Y BaEde
L=0.0136*100=1.36

o] g},

9 AREE N SYE F BHoR HE
ST Ee 7UEE NGBSl 2 A
7} ee @+ ek 5, o dold & 5
siEo] 7l@e) EAReE ABY) BALNY
Wl$- Tha WIS Gtk Aol B9 oE
Zte] ol AukEE AEQ Fao] F74
of Wt FHs) FRE L 4 YTk E F
o) “PA R HE 2P el o)
$ 27) o] BAS FomEH NG
ozl wde] BARY YT 53l 588
e A7 @ 4 Tk oldela nRE
o Zo| 99 BALA 58 720 BAB
o 2% s wdel 488 4% mrh A%
) 27 71UE 4 e Aol

5. 28 ¥ 2ERE 7

]

b x|

B odpeld Sz Ehe Ads B0
284 2 olsh B AW Tl Bl
MEE AlZte] WRAE =aTt. o)A B3
2B BHOZA BUE HNETE
AzMom JFAe BARNS &8 s
H glo} ke TFAHRAEE Age A
4, BANAE 9% H2He vy, 2gn
dlol e A WHES F2H. ol
3 WA 3R W) PrE HEY
= A2e B ¢4 u8e 2H0 BAY
Hg sgsizy uo gudn ALYUE
A JhE & 9o urh YuAel £
o] BAREE 7)Y e BE 2AE o
ohi} mAZIA R MAR 4 208e ANE
T},
e AU BAY e @ 5P

Zrol A (find and correct)d}7] k.

& Aol ot (prevent)stAL

3G Fo wAste] ¥)§& Foly i}
= Aolth. whbA], FA# (process con-
trol) 9] FQa40] FHoll 53] aA FAH2
Aew FAA Jidol d4d e E (control
chart)7} 2 7|2& o] v} 18u,
A3 gujojA Aoz opfel JPe =
Ady %2 s FXHA Kot 4%
Al ol MFEs A7t thiReln,
3 o]2A oy siwtyE wElEo] tiRE FA
Aol /derE RSt YAV FHREE
Egele s 1ol 28 Bel &8
g2l Rale AAoln. oY FHE olfEE
WA S} i, ks A HEo gk
gt 41&9] olgl g, v &9 e slel] Ao
2 HAHs)| 4tE AA A Al4bFe] Wl
TE B T AUk TEAQL AoA ofol T
25l 2o AAZA e E (Economic De-
sign of Control Chart)o]® o)l 7]&9 %
2ol FAZ MW ohet ¥ &S A 1
Bt FAHALE 9%t HHeE = Y
olth. oA AT Y& V&9 FHH
2] 2dol A gahe Aol 7t dAle
A& #Ba)e 2] Taguchie] B &3t+&
A gato] AR Rd& Mdes A7 X
g Zolm olgA itd FHE Yo 7]
&9 4% Bo} U PAFoR 8|S BT
T U AHAHA FH7) oA SEr

#2182 3

1. Burbidge, J. L. (1975) : The Introduc-
tion of Group Technology, John Wiley
and Sons.

2. Cound, D. M. (1986) : Quality Firsi,
Quality Progress, March, pp. 19~22

3. Deming W. E. ( 1982) : Quality Pro-
ductivity and Competitive
MIT Center for Advanced Engineering

Position,

-132-



10.

11.

12.

13.

14.

15.

Study.

. Gallup Survey : Top Executive Talk

about Quality, Quality Progress, Decem-
ber, 1986, pp. 49~54.

. Godfrey, A. B. (1985) :Trainihg and

Education in Quality and Reliability,
Comm. Statist.—Theo. Meth.,, 14(11),
pp. 2621 ~2638.

. Kackar, R, N. (1985) Off-Line Quality

Control, Parameter Design, and the
Taguchi Method, Journal of Quality
Technology, Vol. 17, No. 4, pp. 176~
188,

. Kenworth, H. W. (1986) : Total Quali-

ty Concept : A Proven Path to Success,
Quality Progress, July, pp. 21~24.

. Monden, Y. (1983) : Toyota Produc-

tion System, Industrial Engineering and
Management Press,

. Phadke, G. (1989) : Quality Engineer-

ing Using Robust Design, Prentice Hall.

Schonberger, R. J. (1982) : Japanese
Manufacturing Techniques—Nine Hid-
den Lessons im Simplicity, The Free
Press.

Shewhart, W. A. (1931) : Economic
Control of Quality of Manufactured
Product, Van Nostrand Reinhold,
Princeton, NJ.

Snee, R. D. (1986) . In Pursuit of Total
Quality, Quality Progress, August, pp.
25~31.

Taguchi, G. (1981) : On—Line Quality
Control during Production, Japanese
Standards Association, Tokyo, 107,
Japan.

Taguchi, G. (1986) : Japanese Quality
Control and American Quality Control,
The International QC Forum, Vol. 11,
No. 4, November, pp. 5~20.

Taguchi, G. (1986) : Introduction to

-133-

Quality Engineering, Asian Productivi-
ty Organization.

. Vardeman, S. B. (1986) : The Legiti-

mate Role of Inspection in Modern
SQC, The American Statistician, Vol.
40, No. 4, November, pp. 325~328.

CHMIR(1990) [ 3-E84EF AYH, IXE

BHAL.



