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A 17 AE

1.1 479 93 2 53

Six Sigma JHA ZRAES APdAEs dwHoR Yo (Define), 7
(Measurement), ¥4 (Analysis), 7§41 (Improvement), #2](ControD) ] 7zl 4
zpoll uwhet A3 FAZIHES AESt] BAEE TESY ARZR] AZFeA EAE
Fo] Uzit}, Six Sigma 2abe) 7t @AE zheks] d@Ed ohg 3 Zrh g ojdAel
e F9o] EA(CTQ:Critical To Quality) 12 o} I22& Aoz Hdsof 3}
=22 A#RAo)w FHalAQl W - QFD(Quality Function Development) 7] o]t}
FMEA (Failure Mode Effect Analysis) 59 719& AM83td A sk S8 A oA
= Adgdes 249 IBCTQY dAFES TATHAFCp Aavtss
(0 —leveD 22 FRAs AR S ZEF &hn o] FHA dolele A& B71
g S AVIEER EFAT BAUE dEA QeAE AAs dHolHY AHLE
ok AFEE7E IS wWE U dAE AYPAFIH 3 AFHEE HFERE F ol
gt Bk AN F APet ojRo] ¥z SQCH Six Sigma BAte] WE &
A Aol BE Heolth 4 gAML ot A4F FAZIEel 7MY ®el A
g0z SQCY AY AT & & QA A7iNE oW dAEe]l B, e B4
2 7} gol ftelE WA <zt AxE AR WA AdGANNE 24
DA Fo deor AYA AAES] HH HASE APAY T& EEolo] 3ot

A ARSRT wA7t Aee YFeh vk BeVAGNE HH AR dFH

rO

2 gAA Sol xdWe veld Anz Aol Ht AE waE, FAEANS
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=
stA R o} 7] = Pl el HHWMF(X)E deste A& TEH.

—22d Six Sigmacl ©lo] EFZ(TRIZ)7} Mz2E AAFN 7oz FHA

g1 gtk SAAF o]F =4, ML - AR FE FelA 4 HHE AFoEZA

AANE 2F Enyzrt gadae 52 g2y gt Bz #Aoteldl
'"Teoriva Reshniya Izobretatelskikh Zadatch'®] ¢Fxt2, @] 2ETIPS(Theory of
Inventive Problem Solving - #¢% ®Alsd 4R T4 AvE 2 ch
AA SHAP A= HA CFO Abetel Aggaes CTOHA Abete] e-CIMAIE

ARGl 1A Wug, Algkel wh @9 BAFEol FHie= TFTE w95ty

}_.

otk A4 SAReIAE Ed= B, Aol B whbE ATY 49E R
o wa wEA 24 2L wwrlel Ed=g Ag, 2 ofojjold] A
a7 Ssl7pA 298 Aoz deiArH3),
olsh ol &l WhF B87&3 HAMNY FHS ARISS ol43te] £AIS
PAsT SdsiEn, Be % S87&3 AES Ao FAsY e
sfolclol® gobd & & Fo] glojol Btk A AFE s|&e] wHE oY

doe dolE 2Ry Fad FEE I8 F UEF EgErh & dFede 2

ot
=
45/

FAME B2z 7P S48l Six Sigma TRAEE VATE WHE L AL

A E A7) A g AANstnA Tk

1.2 97 &

B =RAE wd %9 71eg AEA £43 ofolddE Ad F T
Egz 71ME &8st Six Sigma TRAEZ FYsE Ha 4 AtEE AASTA
Bl B dAFoA] AAE dx 9 WHES 44T F Qe AES gAFd A 9
MAe]l Bas AFAY Hop 9 AR Afel At @ + U .

B =20 24 AE Six Sigmast EZZY NEE AU3tE, ol59 AYAAE
A5 2o Six Sigma ZEAEC EZ 7ML oJEA HAEAA F e 7l

g8 were AAsAT & Ef= 71YS Six Sigma Y ALY o B
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A8 7 AsTtel dis) AA g

3ZI 47 JME FAHSCE Six Sigma ZZAE E= VY& HEL&s
AHE 27h8 3gelME E= 7Y & 2 (Contradiction) o AHal Ue
Az AL Y&l Six Sigma A F FA (Analysis) FAE TRL W
AHE FAHCE alEke, 4ZedAE Ez 7Y F SR EAMEEt dudF
(ARIZ)& %3] Six Sigma TZREE BEAsty 443 AH€HE 7|2E #HFE Six
Sigma T2 A EQ] AE v]uwsty 24,

Ao 2 5ol M= A8 9 &5 A7 Aol sl =g




A 2& Six Sigma$t Eg= A9EA 714
2.1 Six Sigma AL

2.1.1 Six Sigma®l 7§+
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8 F4o] 35 T3A "Eoh 6Aavte FHAFES FAZLCE BHYE 609
AZ & =, 0.002ppme]l Hel 109 /NF 2719 EFF SAGEEAN dAHCEZ:
F33 (Zero Defect)oll slZEttn & & Stk A7|1AA BHN BH @t &
E@Y ol HEHEA] 1.5M A& ASAE AR LA U, o] Hede=
75 E HAE Hold Eo| v A HEER 602 T W, VAR E 45071
HA Ao olgl 2ol F49 olFs nHAYS W 6A2rtE EZE 3.4ppmol] T
7o) @ B3 AAYCE: FEACIET 28 F AT BH7T HE Aotk olg 2
o] 6ALFHE FAFES YEE AR, 7F HVE AR B Ha 22 guiE
d&stn ok BAE $lFsH= 71 (TooDs 2EA] Six Sigmat ZTEA| 204 1
M) whE Qe Fohfm ol FAFES FHsH, BUF dAs BAse HA
o] XeLS F3 F o]lF A7l EF S Six Sigmagt 7% gk K, Six
Sigmat 29 AE, 02 so|7|% sted #HAL déts At "EA8] AR}
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(Work Hard)"olA "&3& o2 A&t (Work Smart)"ghe U2 719 e dste=
R R

Six Sigma ¥A1¥egL 1987d EEEAIAM AE2AFHT FHo] ¥ AL

etsty FATN EFO02A st ARV BAAAE 83t AU Ve

Zet Ahflell= Six Sigma @74 A¥ st Six Sigma 7IME A A3 S

ot 2 A 88| ES 23%, °19E 45%F Mt AL 1987dHH 1997

NTHAE A ERE B4

T -2 - o

r
I8
o

d7kA] oF 349 g9 v &S 29 F A7), o]F Six Sigma FFH HAE
JIAEZAE (THAE 19929 Six Sigma &%

AlZston REZHAA HALE dizl= 1993¢d ABBE A4 ABBO Six
Sigma %ol A4 ¥ 3tk ABBE AZF A Six Sigma S HHRET
Ege AARARl AdgrFozr LHARC REZACA dEg g Six
Sigma 85§ FEIA frdllt 19949 dgtol= Azrge) QIAFE 3t o] F At
Six Sigma &%S AZAAIFTE 2 olF dElg vl Six Sigma olFtdRE Y
Ao 2 & ALBVE #FFL Fd Six SigmaZ Hslr] A sl GEAA L
el FHHY AEe} REESE 9 dEfo]l= AladdAM ] WXuR S Fato] dig)
A9l Six Sigma TEL ANsHEA Six Sigma &F9 £& JLh AUY dPEF
(GE)AH= Six Sigma®d F #Hsl) 1996 s 2 T2AE S8 2952 F
st 19 5T g9 v &4 9 FANE ZEFHE EQrh dBOME Ly
Aol CQO(Chief Quality Officer:# 3 2 YA E H2 A Six Sigma &F
< =43t ed IBME Six SigmaE "IBMO ®E" 3oz st ed Six
Sigma #FS T3 "LAVZEE AA AR ' RS MDQEXR
(Market—Driven Quality Objectives)® 32 Atk #A Lockheed Martin,
GenCorp, Navistar, Kodak 5°l4 % Six SigmaZ #4923 21 glow, 47
Ql /A TFEAN AAAQ ARGt YFHUATG(15, 16].

A AT dF2e t7ldA HAAE0] Six Sigmadid AHE #7113

FAMNAR A e Ad Mg AEe FUoF ofrly AFAHoR £ty

o, Aze J1GRH ARd LAY ATYINE 24sm Ak AYSDIE
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1996d o Six Sigma FHAIHES Tiste] 98W7MA] 49
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ATH(12) oo %= A Az, AAA7], LGEe, LGAA, Fa5+5d, ddzs
2 = 719 EX Six Sigma 52 =95t s &5 5t

SAE ol =de HF AP

ON
R

Aol e 7IgEel FEHA MMM Six

SigmaE® =3k Atk

2.1.2 Six Sigma?] &%

Six Sigma® 5A& 7Heks] a7)soH(5].

(1) Z2A~ F4

(2) dlolel F49 &4

Six Sigma® ¥4 24 7hed sl dHolE F4 #PE S8 vt 7ol
Six SigmaZ FX3dA, 53] Black Belt7} /A Z2AEZ £=3qs1d4 #AA =Hie
7HE g A4 F9 sholth 53] Black Belte] A4 Z2AE £3 Fo el
T FE A" BS99 7o) o] FEe o B2 &4 =3
AAZ ol F49 #s dAZte #HEd F A FATF okl 2/ A A}
49 54L& o7ske FEolth wd @A) olF A oAHT YA PHOR &)
A8 g Six Sigmadl AF 7diE7] oj#& Foloh. Six Sigmay @77 A
FAQ aRE J|dEAT FFHCE AU A EFoldn & & Utk wEkA
NG wEA "AAQ dole £3 AAES e Hasin
A A2 A et GAERE YFFHa ok & Aol
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(3) #3tzQl EA4 %y

227 g R W So] Berdold wsithe Aol ohle Six Sigmar wik
o] AsA folEld] WES ® AAAS eTFstw 7] wRolmy wd & g
Six Sigma? W E A tE EA §d 7197 2 xo]2 Hol: AL op i} A
Sal7h Aol & B B oaf Askd WAL wlEE AV HYoE HelA
oo gt 7ol Be ATE AATT AT B3] o PRS ARWTE A9
o Q14 Age] AA 7lodstn vt Bkt

ol

(4) AT el

Six Sigma® F d FoF APaAA ratr] 4 B2 Fo shst A A
ol dig dagtm & 5 Qlrh o] BEL Six Sigmad REPR U9 Qe i
ol gk AAZ M ApAle] o] WHAI o]Fef Ao th Hele FHHoE
AT A4 woh 593 AAe B A dig EAgE A dhd 22
dalE Fest 2l e A (leveraging) 2 d&S A dcth dA 8 vt @&
7194 Six Sigma #HF vlolEulo] A #H S84 TIPS JEZHY] &

AMgst ok o)H @ TR FHE FQR3M Boh Fo¥ AL o Te
#eo] ggolgty Azt Six Sigmav HMS AME o|F AHAHCE WAHSI Wst
31 9lew, 11 o]Fo] Folold A# glo] A 7 dew = FH &4 &2
71Me ATstn Yk w3 Six Sigmas 7199 ZTEAQ WHIE 278ty glow

A% wae &3E n3sw ek

(5) AAH E£AHE P

Six Sigma A& TEA A I FEE 4

[

IELE EEDEIEEE!
A2 Witk oeld A4S WS Au Zx9 AN Bokod ZES AYYTE o

7] 9% ule Ao MY @ w - A 2T 015 A¥H A4 193 dold

e




Ee A8 okgoltt iR 7oA 1 L wie F

o9 1 ARE MFew dehtn ok 2Ed A3HoE Y S A

Vel dukAQl A4S Six Sigma 53 AAIFQA A HA

4 FAelth. 53], Black Belte] B¢, doz d&2 gIse 4
24 A BAZ HAEA 2= F AN AFE A& Fasttd odE

AA Ha ol FAF AAY Six Sigma FRe| & Folirt HIE gt

7t 7)9le] #3S F3 AT Y ngs} FTAL OGP Fy=

7 ok AZ, AR, AT el wel ® WMES) FRel wel e wg

3} Fd4 B AFsor & Zolty, 53] AFNL LR AP FELS AN Black

BeltEolut Green Beltgo] 98t 7|4 AMY 2 Su]E 74x]7] oo 72

S5 RE Ago] olgd FAL wolol WRH DFSSel 9% AF W AulA Aol of

2 o
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%
S
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fn

o

sttt W2 7|9l MBB, BB 52 A&Hoz FAsty oy olg9 dEdx A%
W3ty oy Hop & ot BU|zbe] AAH 43 A
MBB, BBzt d@o] Bty & x37 Y AAZE sl Hod HPog Ay
Zio]l a3t} o]RA-E GEE v EF A F A Six SigmaZlgolA MBBS 9 &o] Six

Sigmad] 718 AF7lA #YAAA Q22 vAL e FAIME &+ A
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[£ 2.1] Six Sigma ZZAA (LE A %)

ik CEEXE!
Six Sigma FZ A2k W Aale] MAxZ WENHS Auk, obA
ety T2 AE 28 Belsin] PREAT T2 =4
%2 J Six Sigma A&ES5Y, Agy A<
Bl Project 941273 (42 2 473)
(Champion) A3 el

Project Review (5EEZ4%, X4, #4)
BB A% ¥ £4

FR7%9] ZelE AA

sprE BHRE

(Master Black
Belt)

Six Sigma HI FE7tE AR AEEE|H Apge] thdt o] sl 9}
Six Sigma WX ECl hF AA & vBeE YRE AE, H 4
A% % Six Sigma 5% F&

ool ofgh 642wt A 2 dTA] A

ARy Six Sigma HAHE

Six Sigma *%'H& Owner

Six Sigma &, FH/A T

Six Sigma Tool 7§23 A&

Hal e
= 1 82—

(Black Belt)

Six Sigma A&7t7Z T AE F2 grjo]d, Six Sigma WHES
qgslo] Aoz ZAE st FrHA G A T

(Ul
o

1Y Six Sigma TEAE Z2 4y
W CTQ ¥¢=

GB %4 4 Z2AE Ax

6Al 10} A EF

Ao FExt

Oy HE
(Green Belt)

Six Sigma T3 Jd¥ox BAL JFo FAEE AEA dYS
3 A Six Sigma 7I1¥HE 83t &3 A 49 GB
TZAEE 57

Ui+ Ao A Six Sigma GB Z2AE 32

BB T2 E ®gd &F

H3te] FF At




2.1.3 Six Sigma HHE

Nl wE 7 ok Mz thadl Aot You xZzAEe WA duHow

DMAICEHAE meid olele Aol2s dedez 2ostd B3t ZHI5).

(1) 3 (Define)dA

soAE #3e Beste] BAFAES BAseH, JEXAESG T2AE A ET
o] 49 718 QAs B LRAE AR FAEGFL AF TtelEHdE g3t
o} xzAE ATYNE AAstE @Al
(2) =74 (Measure) @A :

szgx 9o Bt L2AAE EABEE (84 Output@F o Inputd =
stelatth), XY-MATRIX (Cause & Effect MATRIX)E T3l FF A ks
KPIVE ©d292 A1, XY-MATRIXeIA $45970 482 KPIVel diske 3
Ao T AREM(FMEA)S AASHA o 3t 84 Output® 358 &H& A4
2y AEMEAN (MSA) S Batn FAFHATE PAstel F2 Outputel W o 3¢

Ir

s wgAs 2ASY #5F (Baseline) & woidhe @Aolth
(3) ¥4 (Analyze) @A :

EMEASIA stolat AMgre A sk Multi-Vari(ChiZ) A7E 53k FoFE
M2 (Noise) & stotatAl Blu 13 HABEFS Asts @At
(4) 744 (mprove) @A : |

Qe o] A¥ANY(DOE)E Fato F2 ¥FE gesta o Fowg7h g8k
AHe wel2 AAsel AW A2 A AN 3FYE AT
oltt,
(5) #¢ (Contro) @A :

ande BEANe BAseT AWss AATANN Tt ol E A F 3k
ARe s §AT F UES 7] CapadTE A Z2AA QYA 22

Ax A2 8 sEles oldste Bl xe nawy A A

&

N




Aol i Aol ZabAl EhtE Bl 1 ol Six Sigma’h o] Hopeli= &
ok Wk = golth ob&7A AFRPEolL AFALRENA Six Sigma HF A 3
2o AR Age Ams BHol AY gyl gFel Hg9 FAgoR odd vehd A
2% % Rop} AdHez Wate] B A¥ 3ol
Woletn & 5 9L Aolth @A S vk 7 sisivik o] £ opoA
Six Sigma% FWsHw Uehbs ofglgelE RPStn o ol Bl Fustn
ol=t) Six Sigma WHERS WolA FRa| 2 9 DAMIC WHEeIA DFSS W

E ey FEHoR o

202 ¥z vz A 5 Ao DMAICHYH DFSS W23 (DMADOV,
DIDOV %) @3] td Tzl Ao we FRolztn B F oy Az A
R, 7L 59 9938 FRLE oiyr, REASE AFALRES vlwH
DFSS W ES A48T 9do] ¥ #AZRELS DMAIC BHES FE§T Yio @
S Zolv] AMEZFARES A9 wlka vl go] obdzt AztET HZ Six SigmaF7
o) HlFo] DMAICOIA DFSS WH&Eos MR A&

d 2 u FAd dyolgtz & = Arh. 53] DFXE dWEE Design for

8o
i
N
rr
>'E
of2

&S

Something (Design for Reliability, Design for Manufacturing, Design for

Assembly, )9 7%+ Six Sigmadl SA4L AL v AAAYE QT I

o}.
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2.2 EfZ(TRIZ) &

2.2.1 E8|Z(TRIZ) Y W

TIPSE=  Theory of Inventive Problem Solving(Z4¥ A4 317 o}]&)" 9l
okzlolx, TRIZE ol¢t Fdst omlE ZHe 2 Aotol’l "Teoriya Reshniya
Izobretatelskikh Zadatch™2] <kxjolt}, EgZE 1946 FA2#oA  Genrich
Altshuller®t 79 FEE dsix AL=HAD, &4 v=3 HAog FHoZ
ALA NEE Ao, aAAY 7l W FAFNE AT =E7EA Adeidsta
A Folth EfzE dATe Vled HdaAYeE ZAxFE YAE A% Vot He
BEAQ g eyt EAStE, WA olpd dYES Ftohdo] AHEst dod,
AP AAE B GagHoE HIET] g WS AFEAA 2RSS THEH
T A Rolgkz THYCA AR E AT

EYZ A7 Ad 509 dofl @A therst GAE A AT 299k A

o1gel BHE Al IRES WA FE uet £RSL, P0E A 2
A5 27 A9l 2ASYE 0@ AT Fo¥ BAL G Pz Yo
# 9t

@ HAlE & ok HeaHE o] &t dojdrh
ERZZ o|&3to AFE, MulA, ANAHEE AEST A= dols 99 37HA #A
Hego dA gL V|deo] @7 EAEE A, vdes AT
AL FYs7] A EZ=ZE o] &3ty Aot diF A 7IYCE Ford, General
Motors, Motorola, EDS, 3M, Mobil Oil, Kodak, TRW, McDonnell Douglas,
Procter & Gamble, U.S. Air Force, BMW, Mitshubish &°] ith =& u|52
MIT, UCLA, University of Michigan, Wayne State University, Florida Atlantic
University, University of Connecticut, 2992} University of Linkoping, 5% 9]

Coburg University, Y@@ =2 University of Twente 5 E#ZE AT S5HF L
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2 2olsty Q= m&VIHBEC] B3 Utk dAE olxghd wWAZ eAEFH A}
9 =88 Zo @me syoi] E2=E sty ok B Hitetn & 5 3
v Aol s 2Se B ol ojdotel 5o oy o EANA THL T
AN717] 5] Ef=E w&sta AoHL, 4, 8, 9],

ZYAE 39 A LGAAE AEo2 =l o A4, de
o] Egj=e FAA S Agn Aol FAAA 5 dE WS 2Hsa ok

a8 3 &R 5P FFASINAM EfE a&E AAsa o
2.2.2 EZA(TRIZ) Y &4

Eg=e 22 Yge BE $A Altshuller’} 283 5HES ZASHEA R
AR WA A 229 B3 1500 AL AR, I FellA FxAHA 5 4
A #2353, olF Fa e Be S st OF2A A Fe,

ouye &z @YY §¥, @Xsd F3oz FHRoH, A WEE s

Altshullers 3z &l A4F 31} ol Y& (contradiction) & EFET Ythe

Ae wAgG. mee Edz R 2o AYY shbzA, Axd ox @

Altshuller= o]& 3 248 #dsE ZHo] tF ohd wyolety Bt
@ LR FF

Altshullers 2Holgtx #|4 2F & o] oilx, BHdE FFo| Arh=

AL wANT [E 2.2] a7t B 5714 wge] =58 e Aol
(¥ 2.2] #39 %
F= o] A g % 22 4H % siHe
1 g g R 32 1A =] 24 10
2 7HH 45 71l #4 100
3 & Al 18 b A A 1000
4 v} 4 Ayl 9] %4 100,000
5 Elgsl 1 TE 22 1,000,000

_13_




o] BAME & & A%l Y FEol Fohdel Wt o we AL 27

Ha, adsord simle] F A o wopdd

3
dol dxA siaslel go: 3¢ WA 191 FAE aie] wEAow

Afch 1= v FAY wgrkSel 1 olhe ayel wa
Ade Zm Jobd 2% AL o}F Ae Aeleh: AZeld 1@ AAS
FEeba, B4, 295501 AGuT B 188 40 Avd 59 AS

oA s Akt Be A7hE =8 Mopwt & Ao},

@ 23le §3
Altshullere  Al2¥o] dA& #3F& wet Ast(evolution) FH& 24
(development) &thE A& &zstal, AlA® z3kel ##HAstY 874X FES
oot AlA"e A3 {FEE GA HY, Aate] A|AEe] o E & S,
)

A Azdol ofgA WMEAE 45T 4 Aok = AR §FL FaH

@® o}/ (Ideality)

e e Be Aoz EEE 4 AUk

oj¥ = (#&E 7]5Y &)/ #HE J]5Y B
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oL AAu F&3 V5 FE& FAF VT FOo viE ZFojrh o]hA<
A2 Bael {838 7% SR, BEQ fEld Vee BAAMNTOEH
DA & Aok Altshullerts o4& A2 "Bed 7ee FYPIJHUAE
ZAsHA g AlxA®Erolgln Ak wE olegl AAHE FHste Ao
Brkssit & Agts, old olde Jde FAS A UM FHEEOl H=
ey BAe SRR ZoErt
@ E.&(Contradiction)
& Egze 713 F293% AdoRA, Altshullerys Ees 7|ed =2

(Technical Contradiction : TC)¥} &2|3 X+ (Physical Contradiction : PC) 22

o)7] Yl ALyt ZUEtER, 7SS ) AloloE 7|&F Rao
YEso] .

2d Zed AR o= & HAe] Fetob #3} FAlMl Holop i,
EA ot FAlel EASHA] Dotof e AR

HEAAS5S Fol7l HAdlAe GatE Yok &

o
e
e
e
2
i
iyt
)
g
5
N
1o
i
(lo

, ORI EAHE AL UAE

=l

ozt 2AE sAsicd YoM oUW BEET BEsSAY AFsE o]
shueh, 2ol 294 AL 27am AUtk

@ AA®EA HZ(System Approach)
NAde =xog A Ho AR gtk 7z AARS thE A|A"R}
A% Agsts A3A 2" (supersystem) 8] dF-Fo|th a2l 44 ALY 4T
285t YA A (subsystem) & F T4 H o] ot

([29 2.1] #=x)




A5Hoz AAge EA7 wAdsd dAUelEL FASEE fs) @A
ANxreo] 2dg wEch 28U fed BEsbh 87 dadE UF A2 E &

W &(FIAAR) W ohel, URel 7 RRGAALIA A, el I FE
@7 wotop @tk mat AW AANLY B Azl vkl ojgA EAE
A7tk obgd AL of@A EAREAE mAsel @tk F, AxHl

GAAGE FES] ol Bavt Ut

ofi

2.2.3 Ea]|=(TRIZ) 71¥

7l g oY ol gL ogA s A AW B 44 ¢ & A
e e Foto olALPAL E oo 4RAL DI X@E L W rs
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dwkz el FHEo A Azte] ®al
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e
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i
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e

R 2o a=id ol

L
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59 BAES 95
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ol
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s
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A=
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o}J

271 fsME ol

=z
=
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=0
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)
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Molgtz @ 4 ok 71E ofolro]
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s

171 9

FAE Fs
W a2y

2
3=

=
-

okl #}419]

£l

ddst7] s1sA 1 clE=

o £AE

B =2
7T
"k oY

—{;l.
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23g Tat dE AT 5 AvE Rolth ool EF =9 wFe] Fo} Yt 7]
B4 wpgolth, B EA 2R A% o2 Al AsiA Alshullers oS
sto] BAE a7 daA AeRE A% FLT PHL oAUk FEEAS o
Ast7] 93 AL [(2¥2-3]137 ol vehd & 9l

PR ETEL ATVY f58 Ed= WEP) HeW BE STES ARl 2
shed QoA o| =77 A3d A ¢+ 3

= #Ast=d Lo ARS Zolr] sA
A Aoz & F 79 AXZEYS7 At} duE Boston® 9= Invention

ﬂg(_“

MachineA}9] Valery Tsourikovel oJ#]A 7utsel oz, t}E 3l Southfieldol
2l¥= Ideation InternationalAl7}b 71Hat Ao}, o]zdk AT ES o= A A2

58 BRI okvet, £, g, 7lskete] W A @Sl AFHA e, ¥

Six Sigma 4 @A A At Zux & W Eg=rt HEHe AT




2.3.1 Six Sigma R 3FHA

Six Sigma ZEAE FIE 7)) i 7 Bof M2 hag) o]z} glont %

AE APL AutygoF Ao (Define), =% Measure), 4 (Analyze), A
(Improve), ¥ (Control) 2] ©A @A Q] #H o0 F o]Fo]A DMAIC Ale]E9] A3

e YHES WEH o HolME DMAIC 7t dAME ojudt &Fo] olFo|A &4

D)
_llm
0_u
a
=3
o)
e
3.
e
o
<
=3
@]
E'D)
c
D,
=y
‘i
#
o
2
ol
s

A

l
oX
R
2
)
ox
riu
off
o
ftjo
ol
rir
ol
o
1o
23
olt
rO
2
il
fljo

vterstel WES HAistehe

FAolth. %, DMAIC Ao 2& i Zo 379 Ads 4hstn ojSe #a a7

A S Hotsks F D) DANA AlAstel, A3 Rzt vyt HE AE FATA
Z AFstshs #ADA(A), AZEE £AF Fal FAHA AUk FqE A
AD, FAHLL sf2deE Aol A&ty /idE FHY /A WS e s

ACE #4902
Zt @AM FREojor & EFH AEEo] F AMGE ok F Zoh(5].

(1) A9 (Define) @A -

39l (Define) @AIE ZARHANN 2415 Festn, EAol BHE MY Process
S AN 3, HA EALE Fste dAolt oY A BAE APse EF
< @ aABgeA e AL Vedty, QFA #2S A A4 Process
@ FAERE dA34T AYE FH Aot

2

3l A9 (Define) @AY Fo 7 9 AEES FHT Zolth

il
r)*
o
ot
g
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[3 2.3] 49 (Define) ©# 2 g% 9 AEE
B Define (& 9])
Ste Step 1 - Step 2 - Step 3 —
P Project & HHiH J|l& Project #2 Project ¢!
... |Projectot &&= A Wt Projectl S 5% HRIE THEE A HES
F 9| (Definition) go NS J|2st ARSI} g—O\_Ié‘_H:}_a =
D ProjectZ ®HE BE 2|0 gy QE2NE 8NN &y
Input(Source) 0 A =4 D 28sA 22
FvOC - o /2T OOZIE 50
N :ggﬁa(voa BGME &) u Iﬂ.ljlg;:“jlg Q0 Kick Off
& S (Activity) [ Dechboard O Project 8 2I(SIPOC)
FCOPQE A Qg3EAs
A, O8+EEZE)
AAEEEE] 0 HyEHES)
* KJ Map CIZHE MY YA (24!
* Pareto Chart
* SPC
; e JIE£ &K (Drill Down Tree)
=+ (Tools) ¢ CTQ Flow Down
» Graph
QIZ2RE HF 1A JIsA QFelg Z2HE Q SQE ZZ2NE A8 HeN
OHEE
(Deliverables)
(2) 57 Measure) &4
%74 (Measure) BAE AAEA A4 2 IYEA} BHY FAANE(CTQE
2oy, £2% CTQY U@ dsels B83l st= w0l 54 w79 4
24 O F2 VOCE #etstn 94 AHARCTQE A4se, @ CTQ da
SN S 983 st FHrk 71ES AAE, @ CTQO dd 8419 $5& stots}
I, @ MHAERE BAs7] Yol
[ 2.4]1%= 74 (Measure) @49 g7 9 AEEd Jgs Ao
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[£ 2.4] 4 (Measure) ©A9 Fo &5 9 A4&E
® Measure (£ 3)
Ste Step 4 - Step 5 - Step 6 -
P Project Y’'s2l &0l BAZ 801(0HY) ATROIBA(X)S BB
DEHEQ CTQs— Proje ctYsJ OUH*—CE Project Y'sOll S8 = &
o C (DEEAID s £E s E =NGHH MAsD HASES (R0 e S
& o (Definition] = gy Il“(Y o2 DEBCH |4 Bl Ao L (X)SE LH=2ot
s =235 8.
DI s#AQD SA9 It Q0 MSA D&A TN =0
S (Activity) |0 Y(s) & Spec. &2l 0 Z8sE 24 Q2EX g2
O NESE 23X O =X 24 =938
+CCR 24 * Gage R&R *QFD
*QFD cBuA * Brainstorming
o KJH ¢ Histogram

« Pareto Chart

* Normality test

« Functional Flow Diagram

E(Tools) |« Pairwise Comparison » Run Chart, Time Series Plot * Process Map
« Benchmarking « Box—-Cox Transformation ¢ C&E Diagram
* SPC y ) * C&E Matrix(X-Y Matrix. FDOM)
* Capability Analysu; « EMEA
* Benchmarking
0 CCR 0 Gage R&R 4 H Q KPOV's
QCcTQ’s DZud 8g5A Q ZE XY List
MBS QY's O Cp, Cpk. Pp. Ppk 26 =28 B X2 List
(Deliverables) |O A DIHC(XE) Q% E 0 AI2Dt 4= ZF(Sigma Level) 0 = &&/Z & (Quick fix)
0 DPMO, ppm. %, RTY s
Q Scorecard a =) 22l HE
(3) ¥4 (Analyze) W4
B4 (Analyze) @A @M oz FASE F4 CTQY tisty WEsS A4
71 AARAA A% QA "X's"E BAFo N xFA A4 A "Vital Few X's"E A
Hotm ANE PaE wAolth BA wAY Y e A AT ¥ i,
83 ARE A7) ste), @ 1 F¢e Z ¥ Know—How) 3} Idea & &3]
CTQA 4%e & RE FALATE £&8%%, @ 528 RE ¥4 295
CTQSh W Bdo] Jntn BVHE WY AT W] Aol
X = B A o O 3 o] Al=E .o 3
(¥ 25]F %4 (Analyze) ©A9 F8 &F 3R AEEE T A%
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el

B Analyze (E4)

2.5] 2 (Analyze) @49 F2 &F U AEE

Step Step 7 - Step 8 - Step 9 -
Data =& Data &4 Vital Few X's2| €&
Vital Few X’'s 20101l Q3+ |Vital Few X’'s&E =I5} DataR2 & ZIUE EUZ
o DataE =& 8tCt {6t DataE =AM &L Vital Few X's= X BH}
(Definition) = Te ™ . =2 Co N
O Data =& 2 B&HE 8 OJd=E 24 Q 24 & 12| Review
L Q Data =& &S O EXE 24 QML 24 =28t
B & (Activi
( ) Q =D| #e|H & Update
LIPIR= e s * Multi-Vari. * C&E Matrix {(X-Y Matrix, FOM)
* Random Sampling * Box—Plot, & & &, Histogram, *« FMEA
—Ctz= Time Series Plot, Run Chart,
_’o—&§}’(%) 2ol % etc.
=3(Tools) e » Normality Test, T-Test, F~Test,
Chi-square Test, ANOVA,
~HE ARSI EM HIZ2S HE
0 Data & & H(Data 02z 24 23 0 & H & Vital Few X’'s2 List
Collection Plan) QSHN =24 20 Q Update & ZJ| B2IH &
MEE Q Data(Y’s. X's) « C&E Matrix (X-Y Matrix,
(Deliverables) FDM)
« FMEA

(4) 784 (Improve) G

714 (Improve) @Al B4 A oA A48 A A& i 7/1H ldead =

A SAY W

Z
=
g JhAdEke A A&

[£ 2.6]= 7B (Improve) @AY 2 &% 9 At

o, FAAQ FMulere] AHLw

zHe @ 7

S A

e
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[% 2.6] 70 (Improve) @AY 2 &F 4 4=E
B Improve (Ji &)
Ste, Step 10 — Step 11 — Step 12 -
P o £ Vital Few X’se| £ =3 Pilot &8
Vital Few X’s Off CH&F Y2 X's& ZHE nEStL ZEE oo HEE
Mors T&51D N2 |95 = 5
25| (Definition) 2 oy 5 & o = O/ 4 Vital Few X'sS2 S MXAS |98 SOIXAS MAIB
onﬂ—.’:—z‘ —r;::E’."EF. é)go‘_'.u
Heor &5 O N as QAL HRS(ZRA)
HEo B Y & DB &A 2 24 O E=o AE
= (Activity) |Q S&FE JHLQH JHHNE 28 QzzetEE Qo 28 e
Q JHeZ el &tel
* Brainstorming * Simulation o WA, Gage R&R
* Benchmarking * DOE/RSM o THBAS
=A(Tools) * Pugh Matrix s EVOP o JEEA
e Gap 24
O i idea ¥ Concept Qe Q21E 48 A, Gage R&R
O dEE Mot Qve HAas EAH
SR 0 Mo Q Y=f(x) O =28 Het St
(Deliverables) (O Vital Few X's % & & H|&! 0 Vital Few X's2| (& XA Q Cp. Cpk
0 Pilot 20 R2%A

(5) =& (Control) &4 ‘

#e (Control) ©AE HA S F8 dAcAA, ALHA a3(EE AT &7
£ & A5EeE AN & AEZ ProcessE ZUYEH (Monitoring) 332, A3 %
2AE HE & e AEE FYste Aol o8 s s @A 9 {15& 542 @ 7
Artde]l ARz AdEn vkes W& &3 @ &5 g3 st HF: @ &=
AR FHH 48, @ /A HEol W& HA(Procedure) @ AAHY WA
Audit A8 F3H Fol ATh

&)

s

(¥ 2.71= #2 (Control) @AY 2 &% 4 A=ES A3

tjo
(o

ZHolth.
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[ 2.7] #28 (Control) ©AIY F2 &5 4 A=E
m Control (&2l)
st Step 13 — Step 14 - Step 156 -
ep oAy 28 PR LR L oZHE 27
HAZ D0l Uet 2188 By Mg Y KUV Ola S DS Tt 5t
EHOLE & Aoty 22 A=l ASOEZ BEE(}.
= 9| (Definition) B+ 21 8t [},
O OHEZI0 CHEt IBS B (D2 220 o O e oA a D e
% r—“‘—';l N Monitoring sy o
BS(Activity) |0 S oS HLHE 0 =) 2Es = QX 2XDH EE
uEEs Do R esED
* FMEA * SPC o A3 MEDE

* Risk Assessment

» Check Sheet

LT, Mt 32,

E3(Tools) |+ Fool Proof(Mistake Proof) » Capability Analysis HRYXZA...etc.
QO Update & FMEA Q Control Chart QoA HEHS/HEMNL S
O A Lia o Q Cp. Cpk, Pp, Ppk DRSNE, 3BE B A
NER 0 22 HEA O A0+ 2 Z=(Sigma Level) 02U BE L2
(Deliverables) (O soP 0 DPMO, ppm, %. RTY QeEE0A
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eol= ARAEEA olfd EARlE ofn ol /3 FoR s 4
2 AT 9A 91 15 UBUR o s PEe Amsl wR gtk znAd Fol
AEsE A Fol 742 TUAHE ol oRA AFB7 s Roln

% 2.8]2 o]H3t mwo AL g H2yHer EfH=E 7|22 § ITD = 7))

[% 2.8] Egl= 7|uke] ITD ALY

A7) STEP : AN
LA, FA2AH |od ZAS 12, old BAE 245t 42 A F 73
Heolgl HEA &t} (Product @ Process? Data 3& 3 gt})
2. 7048k e AAst AL Fo] Folxg A
dds 45 (Product ¥ Process)

3.Product® 4|

Product % Process? +#3
Process® &4 = h

o
o
e
(e
£

4. TRIMMING

5.2 A7 2 A BE W A BEAS do7|n e 7ol thEt
(Problem Manager) | o #<t
A

6.7152 A

171 918 A2 752 mnetste #AEFH, 3
(Effects) N - .
2 73 doleuo] A8 H L

7383 2e 4

(Principles)

Fig=
8.035zg9] A Axetn 4 FR RS Y3
(Prediction) EZ3 (Prediction) & A& F=x3te F328& AA
Effects, Principles, Prediction®] 8] /g% A L&
9.F& concept A9 Brpsln, R £ HAAL £F387) 8 conceptS A

et} (Feature Transfer® ©|&3tth)
FANS Hgsox Ay 9 HAH FH &
2¢to g ot&3t1 V5L HUteth (FAFE

[e]
o
1148 22027 71549 B7t & 7P vlEAel 22 dor AR

10.48 &1 ¢t F&
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2.3.3 Six Sigma$} Eg=e A=

2JulA © 2 Six Sigma TR AEE= DMAIC 2 DMADOVS] Ato] o) we} 53

e
£
FiT
(i
i
2
2
rir
Jim

5 Az, AT Z A Fopella g AHEEH3 3lE DMAICS
HEgo] Q= 22 AE ALY E AFE] Six Sigma

s} Eg]=o Hgo] thala =stuat sk HZo dFE TOOLE F5& ¥ 3l

DMADOV Afe|Ee Egjz=7

-

= Egl=g 7129 Six SigmaolA AMEEHL A& QFD ¥ TME 93] MEZE

Azel 73 2 AL TR ARAN S AL FRT F 9le A AS

@ FADANNE AAFEAe] Y] g ArEH7t AAH L, AgLA] W
7o) wysm AAMAY g AAFEuIL AAHE Fol AAHL Ao ol dig

AR 9 FAY PHOE 7 ez ALY 74 @AM BT Y& BAEL

A7 5N AENDGANA g H 4ES 71E), EF=(LEEANE: WHH A

gwelo 2= QFD, TRIZ, TMS §88 A8 AAF MLZ2IHL FHA
o] T8 == v 7zt BB 2 & Fsts o #E3F £H, A AAE 2

= o RES FUS gestEA AFARE AYse Ao, AAF ALIEAS




(BFE718E T AFMLEZRAL A dADe QFD, TRIZ, TMFHE HEAA

A gL ARET, ARINE BEGE U BER £ AET HAFA @ 7L 5
)

ox,
I
>
i
A
30
|o
)
0%
£
AN
-
>
1o
it
p-)

ol
i)
il

ey
rS’L‘
[
4]
He,
N
iul
=
r%
flo
o,

St HAlA AAE ARz aOAY Aes (29 2.4]19 221(6, 11].

Al
INPUT ‘3?”‘*;;
2ol e :i{ﬂg DIHO| ZhA Wome
Raw Yoice (FR=ds= A e
E_?.-“-K|
| Raw Voice o410t GiIE  |Pench IE:E
* Marking =]
==
OUTPUT
Bench Marking ®Sales Point
$Level Up YOC
JIE=EEH s’é.':.*a% - QUTPUT
&)=l £8
QMDA =&
TR N - iy
AHE D601 SIF OloICIol 25 2= O
Y
ouTPUT ]
. o
=1 =
el SIER, CNCEPTR bt SZOt OICHN HIN&NE 5l

Cost,Quality J|Z=2 S48t sj@ME
HzEF 2H

(219 2.4] 4715 A AgRE
- 27 -




H
%
==
v
2]
—
t
e

EN
o
o
=

[ 2.9] 74 Step? o

ZaNeres AT =&

a2 sh=

9} go] 7 Stepd HA

S

=y

714

tlo

G

d fFas FHS

4, 7
245

S P
488 5 9

L EZx
= T

rE
o

ol

7=

F e 39

rlr

-z
Shl
1o
o

1._4

rr
o
12

NESTEP

5 (TOOL)

=
X 3r
=5 3T

N L

7= 70

g2

SAEA

A

oR
=

Fof] A u) A

Nz~ O o

71 7)o 2
3(Q,C.D)

@15 E
L EERDEEEE

.E*““ 3 (73 el )

.&—T‘%%—J(VOC)’“E]

=]
4]

@5Sales Point, Level—up
VOCE =

@7 =H}AFE

@IHFE HAE A7

@734 e ZtSTEPA

2] !:1:1— E’.XZA—]75]:

AENE WA

2 oo
% o
)
Jet
=2
1o

2AE A

Z 3+
=19\

83 9l

@A 7F 2

tRe g

.
@I IS 11y
@3

|

A

@ LAEA Az FE]

SES BAsI 9

2 el

I‘\F

@27 AT AHE
3 ¥ 2EAA 49
L YEEHDRREE
o] £A7 2]
R EE

714
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12] 3 zF 7)ol sk AL E ks dashd [ 2,101 % 2rh

[E 2.10] 7199 Ha

7] ¥ v S
D718, A, BAS B8] dE AYERE T
3

2)4%11‘“‘ A ¢ YR ALAHEFE 0]
N

z7y 983 €
QFD 4)7419‘3@ 2 4T F AU
(N 7) o)t&tﬂ—‘:% ¢l LEVEL DOWN<E A& + S5

00
e £A FLE ALY 5 UB
],

DASEY AEdets FAAAT Ths
TRIZ DAANA AHEH T Qe AT A4S FULLE &
3)ede AHrt xR F3
D71EMEgFe) ago] vy oz Fgsty, R A
A& wEo ¥E F A
TM(E) | 204384, H84, Addel e 7Ie/mds 498 & A
AEFALTLAFS 2837} %E}

AR, FL EAY V&, AEE AEUAA NLTE F S

1) A o] Lat7ta, %kArgA o)A 9] TROUBLES v|de] A

2)Fool Proofst A4 $9 AEE 71531 YATROUBLES
d & 9=

HFHBE A & e COSTE 2AE + A

TM (2. 2]l)

tlo

25 A7 B AL A Z AEHC] A& oFA PHTMELTHAHY =
Mol W UEe wY AT AUDAL AHH AMOE T PP T FHA
AZ Adsn, ol #Bad AAFNE PHEoM A Yorled QFDE
%o Fsiel, E2=E Fol o2 TH @

2 B3 A4S AN2AL WEEA 2L
otz s@el o YHANE /& Fue $e) DBY HHE T Fshs
2ol Egzolx, o475 E BreE 4EEH (SN FF o Axe &

& ket 2ol 4R BT FEACIRE T2 Ao HeE Row R

R¢)
[N

71

oL

A3
=




Ath o714 SEA bl 2A (Dynamic Parameter Design) @, 3hte] Al As&
Azl Aol oAt Fa mAste] TAS, AlARe °]d7EE Input
dul Output® A &4 (inearity) &2 Hste, o] & 71E22 7 Adzs) 2%
of 3t B7FEA S SN (Signal—to—Noise) & 7T (Sensitivity) 22 Aitstod #H 2
S HARs= 44 HHs folth F2 AuW AR (53] L18)F E§3to] Ao
AxE WX s T 7t 2REE ASAAY AEAAE AW A (Product Array) FElE
ARG AAstes e Bag g s A7, g, AxRAME AF AREHY AT F
A7) AN QFD) A E= e A4 W& 2 Egzg DOEZM= HA
3710 @A, QFD7IYE Fatel Fole AYAAR def & AF WA P3| stefof
s obite] ==9 DOE7IHE & Abgdte] #al Aol 53] SBHUTH strizt

© 2wzl QFEA b J1eUlge FovsnE "RRe AR A A7 7

i

A Zod @aoz wehA, A )& TRA2NA QFDE 7P WA 73
glojo & Tg A Aol LuA7L viehs & FHL O AE7L Fojof 3 (),
@ ANFHA FAo] Folof st @ WA o] lojok v (A, B, AHEHeY
4, 7154 5) @ £4 Ve sHFoloof @tk Folnh [1d 2.5]€ A7 H N

[<3N)
Hopoajo] Egj= g FES AWd Ao)n[10],

o[r

Design for Six Sigma

(2% 2.5] AF - g ol E2= HE
- 30 -

-z
He




[E 2.11]% (29 2.5] 8 Six Sigma®l A 9 A @AM Eg= 7Y 2 &9

e 22 Fed ZojtH12].

[ 2.11] Six Sigma®] 47 - 7/ dAgA e Egl= 7] A&

DFSS Phase TRIZ Tool

Multi-Generational |Technology Forecasting, Guided
Plan Evolution, Functional Analysis

Voice of Customer |Conflict Resolution for planning visits
Ideal Final Result

Concept All

Design All

Optimize , Conflict Resolution, Trimming, Problem
Solving

Validate/Implement | Same

T3 (¥ 2.12]2 Six Sigma?l Ax @AM EE V¥ AL dE BE
g2 ZRolri[12].

\®]

[£ 2.12] Six Sigma®] Ax DAA S Egl= 71 &

Six Sigma TRIZ Tools

A. Recognize Functional Analysis, Ideal Final Result

B. Define Same as A

C. Measure Measurement methods, instrumentation

D. Analyze Understand interactions (FA, Su-F)

E. Improve Create new product, process, & service
concepts. The full Basic TRIZ tool set.

F. Control Same as C

G. Standardize |AFD

H. Integrate Same as E

Six Sigmad] EZZZE A L387] AlZ3 AR E Motorola, Dow Chemical, Delphi,
Allied Signal, 3M, GE %°| %29, Six Sigma?g 7|H FoA E =g FHEFol
7}s3% 71Ho2E QFD, FMEA, Taguchi Methods, CAE, CAD, IPPD, Theory of

Constraints, 7 QC tools, Standards $°] ttz & 5 Qi)
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[¥ 2.13]& 7} @Alo| A4 Six Sigmadl AE59 Eg =9 852 Hol F0H(20].

¥ 2.13] Six Sigmacl RED E=o FLE

Research Development Product
speed up product improve value reduce cost
evolution
60% 20% 20%
2002 2001 2001
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A 3% EglZ 7|9 Six Sigma & &AM

2 &= (Contradiction)

3.1 A&

27X = Six Sigma®t E]Z9] HE djsf Zleste] 2024 Erz 7[Ho]
Six Sigma ZEAEC] 2gd F FE AH Rt B FeME olF EUE €3

M9 FHE Six Sigma ZEAEC] E= 7Y HEH AHE 27 ot

il
A

b

=

7

2

H Atdle Egl= 7IMF EoWE ol €39 Six Sigma T EAHEA JRAM W
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4.2 Six Sigma T2 A E A}
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Application of TRIZ to the Enhancement of Analysis

and Improvement Steps in Six Sigma

Jin—Chan Park

Department of Systems Management & Engineering

Graduate School of Industry, Pukyong National University

Abstract

This thesis presents an application approach of TRIZ for the successive
execution of a Six Sigma project and introduces the application procedure
through a case study. This thesis introduces the fundamental concept of
Contradiction and ARIZ(Algorithm for Inventive Problem Solving) methods of
TRIZ which draw out the useful idea from enormous techniques and instances.
Also, this thesis illustrates

the application procedures of Contradiction and ARIZ methods in analysis and
improvement phases of Six Sigma project and analyzes. the effects through
the case study of S company. We will expect that the application approach of

TRIZ offer the innovative outputs for the improvement in R&D and field areas

Keyword : Six Sigma, TRIZ, Contradiction, ARIZ
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