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ABSTRACT

Purpose: This study proposes a Shiny—-Sigma Methods that combines the advantages of Six Sigma method
and Shainin method in order to solve field defect. Each technique has advantages and disadvantages.
Methods: This study proposed Shiny-Sigma by combining Six Sigma has the logical advantage of the problem
solving road map and Shiny has the merits of finding the root problem from the defective phenomenon. The
Six Sigma method has the disadvantage that it is difficult to solve if the number of data is small, but the
Shiny method has the advantage of finding the root cause with a small number of data.

Results: As a result of applying Shiny—Sigma method to the field, it has advantages of solving the problem
easily and quickly than the existing Six Sigma method. It does not require a lot of statistical knowledge,
which helps field workers to use it. Based on these successes L Co. company has obtained the effect of
improving the production quality by applying the Shiny-Sigma method.

Conclusion: The Shiny-Sigma method proved to be suitable for the production site as a result of field
application. It is suitable for field workers with low statistical knowledge and is suitable for field where data
is difficult to obtain. This method is not a method to solve all the problems because there are problems
that can be solved according to the field problems. We hope that this method will spread to many industrial

sites and this method will have a great effect on the improvement of field production quality.
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AR G PO RA 718 640k} FF5A B W A A1) 4o A AR 2 Z2
A2E YsHE o] 4F 800w ATAES Wi Ak (Moon, 2015)
® 6A PR W E 8910 Fad thiAck sul, 1B W FU A2GE o AAH WEES 2 ¢
galok e 64 mHE B9 4 982 HAT 5 Ach
Table 13} o] 641vbe] 7 B AeBa} ALgaHe B 753} @ 641018 93 F7bslolol & EAla)2
TTE 9ottt (Moon, 2015)
Table 1. Six Sigma and Lean Six Sigma execution items and utilization tool
Step Define Measure Analyze Improve Control
. Verification of
Project ¥ . Quick Action Effect
, Accuracy Potential x .
Y-y's . 2Level DOE Corrective
) MSA Possible x . .
6 Sigma | KPI . . Center Point Action
. Measuring Plan Statistical ... .
Execution | KPI Target . L. Optimization Sharing &
. Measuring -Estimation . ..
Items Project Plan . . Confirm DOE Training
. . Normality Test Confirm .
Project Define . . Side Effect Lesson, Learn
Capability Process | —Vital few .
. -Check Completion
Project Y Target
-Report
C&E Diagram
) Probability Logic Tree FD, FFD should=be
Logic Tree e Sampling Mapping
. . , Distribution RCBD
(Big Y-little y's) . lsample t-test Fool Proof
-Continues ANOCOVA ..
. Process . 2sample t-test Standardization
6 Sigma . —Attribute Sample MoSA
. mapping L F-test Control Chart
Utilization . . Distribution . RSM
Brain—Storming Chi-square test , -Xbar-R
Tools ) GageR&R . Osbone’s
Pareto Analysis 1proportion test . -NP
RSP . Checklist
QFD . 2proportion test -P
FMEA Capability ANOVA ECRS C
Analysis . SCAMPER
Regression -U
AHP
To-Be Value
Stream Mapping
AsIs Value Mistake Proof
) (Poke-Yoke)
. Stream Mapping VA
Kano Analysis Kanban
.. Process Cycle (Value Added)/ .
Lean 6 Process Activity .. Automation
. . -Efficiency NVA (Non Value . . .
Sigma Mapping . Simulation Visual Control
- ) BRM (Business Added) )
Tools Quality Function . . . LOB Analysis
Analvsis Risk Management) | Time Analysis TPM
Y Detail 'As-Is' Video Analysis .
Process Map Kaizen
To-Be Process
Map
Pick Chart
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2.2 Akold W2

2.2.1 270
Dorian Shainin®] #|¢FsE Akold HIHE oAtof sl A3k Table 29} 2th

Table 2. Shainin Methodology research list

Research List Auther

1. Lot Plot Shainin (1946)

2. Reliability Service Monitoring Shainin (1948)
3. Pre control Shainin, Purcell, Carter, Satterthwaite (1952)

4. Component Search Shainin (1956)

5. Operation Serarch Shainin (1958)

6. Tolerance Parallelogram Shainin (1960)

7. Overstress Testing Shainin (1964)

8. BvsC Shainin (1968)

9. Paired Comparisons Shainin (1971)

10. ISO Plot Shainin (1972)

11. Variable Search Shainin (1973)

12. Randomized Sequencing Shainin (1976)

13. Resistant Limit Transform Shainin (1976)

14. Rank Order ANOVA Shainin (1977)

g AoR Z}zke] b R0l 1950 el A 300] ol A =i o= wE o] ghth Hx Ak AFold-&
A Znpe} e RrmlS Aotelx] ¢Fkt) Raunak Gupta £](2016)9] Aol A Afold HMHEO] T2 AE J&
A 242 whA Table 37 7o) FACTUAL 2=wWS A8t A WA A 2~(Focus) A= 7|« T2AES
Aol 7132 A3l Aol o2 gt F A o] ZZX](Approach) ©A= Green Y5 A9], #=F 7t
S A=EE AFoz Adody, Al HAl AW X](Coverage) T Red X6 A 2], Best case$} Worst case®
nlagto 2 Aojgl, v HAl HAE(Test) 971 Red X & 3 Algdoz Hojgu), il WA drau=
(Understand) @71 Red X9} Green Y¢] ¥ o]3), A& 2802 AGojert. oA A of Zeko|(Apply) THl=
A7 22 A ‘;'% GaA 3, AxF Quo|E, Z2AA RUEHos Aojdt) Ui WA @ al X (Leverage)
A= ool ow AojEtt Table 304 Akeld iR 0] dakel 6A]1mkel GMit o] AAFE vusglct.

5) Green Y : A9 &4, F4&mWS

oA AR F)AE o] HE =8 ¥ F vk gulolA @2 (dollar) A AR
6) Red X : Ay = f(Ax); ¥% Y| W3} S o = g

B
of 2H& w 7P F #HE JAe dEo ]XP GMiil: Shainin System®] =3,
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Table 3. Shainin Methodology and Six Sigma Process Comparison

Shainin Methodology 6 Sigma GM
Focus Define Subject (Problem Definition)
Approach Measure Identify (Project Defnition)
Coverage
Analyze Analyze (Solution Tress)
Test
Understand Plan
Improve
Implement
Apply
Control Evaluate
Leverage

1980t} Afolid WPIES AR GMANE AbolY A28 719 e gl Aol 4] sl A7 Mo Aesn
A7) 4

2
FRE oS/ iz AGAEAAE olssh] AES Wl REWS AN,

2.2.2 GMAFS] Akold AJAH]
Table 43 GMA}el) ASkeh AFo]w) 7] e] ZEgolth 3 W AR AE(Subject) T3 A9l

%_
Bo) gof oz naAel A< 7142 JoAr. T WA ok dE E](dentity) @A Green Y 20| E3
O

- 1 = s
H Z2AE gokoz Aolgr) A WA o] delo]Z(Analyze) TAE Red X THE 231 Red X 917 &¢loz
ATt ¥ WA Z:(Plan) TAE A FZXE Qoro 2 AFHTH oAl HAl QZe|AE(mplement) THAlE Al
¥ Green

=

gzAo] diek QoF W o Melgi=A] Buz GOt oA WA o#Fel o] E(Evaluate) WA= A
vol his) pelw 2ok 9@ AN 2o /%2 Fou
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Table 4. Shainin System Execution Tools

GM Shainin System

Tools

Subject (Problem Definition)

(Problem Definition)

Identify (Project Defnition)

Strategy Diagram
ISO Plot
Sensory Scoring Transform
Multi vari

Concentration Diagram

Analyze (Solution Tress)

Concentration Diagram
Progressive Removal
Operation Search

Active Operation Search

Component Search

Paired Comparison

Plan Group Comparison
B VS C Chart
Factorial Design
Implement .
Tolerance Analysis
Evaluate Run Chart, P Chart
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2 AASHE ZEA2TF QIth SAHA2E BAS 5 Feth SAA A5 o oA et kA SAA
7o) o 5= BS7} o), FHAANY o 5= A9} Uk Y B4 Az PE A A4S 5 B
o v &k
Table 5. Six Sigma & Shainin System Advantages and Disadvantages
Six Sigma Shainin System
Systematization Easy
Advantages Proven Method Simple
Optimization Quick
Complex, Difficult No systematization
Dis Cumbersome No precise. No statistics
Need to know Statistics Depends on the ability of the expert with the
-Advantages . .
Dependant on sample data skill and experience.
Usually takes 3 month Sometimes it does not improve
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3. Apo]u]-A|1u} BHHHE Ao}

3.1 PHE A

B oM e A5 v oz Abold 73t 641 2mk 71 ] RS A Este] @l A3 Apolu-Al L
w2 Aekgit), Ako|u-A|1nte] 7B S 57 2 A gt 64 nke] REWS FAIHEA, Akold 7¥ el &

A0 A9 QIAD, Red X8 8] 3 Aloleh B3 @M wstel] 248 95, vl ¥l 932 AL
o] = i 9l stuE Fe= Alolnh AR AEI} ARl Atoldl HEske] da wEA A AS
TR HAdEat Hole] Aol meuA] 2 A AREEI7E ol |k o) & fldte] A/ AE/EEE Wi
ato] YES wheu BgE vhEOhE ) gEh vhs gl S 2 Aol o] MG A &H o AfshdA
AP}, 2 91018 R 3148 7|2 A} n Y s A ool 4= oA, 712 A} 7)&S d8
i, A2 AR ANee Fha)

Table 6914 Ako]H-A

1710HE 6120k A9 Hlaatolan, A R APeHES 7]l Abolu-A ek
A A3 A HA W £ =S Bad Toolse 1~27H4)

2 A4S, Ably 8o AL AL
a7 ekl WA 7 W ALE TS Abol-AnkE e AR e P
Table 6. Shiny-Sigma Process
Shiny-Sigma Problem Best/Worst . Confirm L
Step Definition Select Find Red X Red X Apply Monitoring
Identify Select . Apply to
problem comparison Confirm the Improve Monitorin:
Exe- Identify P Find the Red |  Red X b . s
. object . Before and improvement
cution Item occurrence . . X Candidate Clue
Direction of . After effects | results (M+3)
Target Y . generation
L the activity. check
Definition
Cont.rast flow Operation Pan”gd B/A Test
. Diagram Search Comparison .
Use Tool Project Tree . Group Monitoring
Concentration Component Group .
. . Comparison
Diagram Search Comparison
Six Sigma .
Step Define Measure Analyze Improve Control

7) J—TO] 7(

1A}k (Vital few) FollA 7H8 2%

2ol ¢z}, Shainin WHE9 Red X& #<.



236 J Korean Soc Qual Manag Vol. 45, No, 2: 227-246, June 2017

3.2 ApoY-A|an} T

3.2.1 &A 89

ARolY-Al1mke] 19 = FA1E G oske ©HAlth 19217F Project Treed] AlZtolth, MAlE Aol 248 9
FaL St ol oJste] AA ofryA oW {3 o] FFo] ojw A A=A 7] Fstar, off BAPEA of
A BAPEA A SR dEloh dE 71Erh AR A YE Ak o] Bt HaL, oA
-Alavfe| A= Target Yebal HF-Etf

ApoU Al mtel A= BE EAlE 374

2 Eete]l Aeofgith A WA o)t ZAlE ool E4o] H A
23 gAY 251, A3, 9& T4 A o EAl= AR dlelEolth - WA 2 EAls HAZF E4 Sl
gho] Hi= EAIY F4s A FoW ZAIE HHE 5 gl Aol 5AoY, Aoy e Fol E& EAldl
3} w2 A= AT AFE doleolth Al MAl A4 EA= 7] o] Hojgom Qg ZAth A

A= AFY dlolgloltt. X4 A= 23 A} w4 FA7E T = ot
9

A A dAo= FAS Holeta, B4 §-38 At Target Y& FHIT E% & Target Yol 713
5

PL Tt X2 R0 Red X 7P 98 5 Red Xolth sh}e] Red X7h Zo} s AW 1 vhe 9
Bo] S Vital few?t Red X7+ €tk Yakol 937k & X7h Red Xoloh, % 93wr} g 490l AHgab]
Ag X2 Yoz e

TargetY Red X

Vital few

Possible X's

Potential X's

._._-_-_-_-_-_-_-_

Figure 2. Red X Concept
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3.2.2 vlaohd 47
Fou) ol wad A4 SAlelth Apelu-Alnk Qs BRES wmste] 1 Ajolo] 27E B

BPE] AL Fol FAE AL Figure 35} o] Aze| Ffol7h

Contrast Best

Figure 3. Worst and Best Concept

Ficture or Data

Defect

Defect to Defect ﬁ
Position to Ok
Position

Machine to
Machine 1-1

2-1
Line to Line &= F) |
Company to

Company B

Time to Time

*.
AL

Figure 4. Contrast Flow Diagram
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Inss

Figure 58 7ro] Aatd o] F-4 5o

A vliLe) A% EA W)

AR Bae] AT vl 7] Target Yol

Al
=

&

L)

wjr
E

O

X
Nr

e

17

oA A

1
.

| k). Aol7) ept

L

17 s

&

oA We HelE |

Worker C

i

Comp A

Comp B

Comp C

[ CompanyA | [ CompanyB |

Worker A

Condition #1

Condition #2

Machine

Worker D

Machine

Machine

Worker B

Machine

Condition #1

Condition #2

NG

OK,

Figure 5. Shop Floor Process Flow

3.2.3 Red X &4

Apo] U]~ wte] 3EHA

AEe] A= Kol

Red X2 948 3,

1%

OP# 3

!

21%

OP# 4

J I \
23%

Scratch
25%

-

OP# 2

OP#5

OP# 8

OPi# 1

OP# 6

OP# 7

Figure 6. Operation Searching Concept
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Figure 63} Zo] 789 &A4elA iE/_EHi] EFE0] 25%7F HAEATH, S
dakar, 8745,6,7,8% Red X FHEAGANA A Qgict 71 ohy 3 &

g2l olakar, 41,2

Z Red X $H3GAA AQlettt, 1 th 7 37420 FA3NA EFES 91 & HFTH2E Red X $HIH
S Zreth

HEgALe ol Wl Besto} Worst® Red X& @43t} Red X F-H. FH o] BHALR] $Fow HEehal s 25}

00— +Range
—— Median
\ P - Range
\ ’
3.5 - \ !
\ /
v 7
v/
v
3 - LAY ——Best
7
! \\ -=Worst
! \
/ \
2.5 - ; \
\
|
2 T T T I* T 1
Original 1s*TEST 2D TEST  3RPTEST SWAP Return

Vital X Candidate

Figure 7. Component Searching Method

Figure 72 F-#54 Wiolth. Best9} WorstE WHy TestslWA] Red X2 9J4lo] 7= :rL JE (e A= bt
2}, Bestdh Worst7b A& HIW FAEL Red X E87} Gtk A2 vlEola] 2L o o] WA=
Red X &H=Z & Aok WY AA 712=L ofg et o] A3t}

“43] 9] Fotgk(Median) £ %9 (Range)”

9] Data®|2Z Hd(Mean) g R} Sebx]o] dgks & W FU4H(Median)S AFHE81aL 47] Data2] HE]
(Range)#t o2 AA +7F (Decision Interval)e A& 3Ich

3.2.4 Red X 24
Aoy -Al71mte] 4= Red X FHE Red X2 ERIsks WHAth SE3 B350 247 &S o] Fof Hlud
= 9om gH|uE ALEStE Red X2 &0l A5 53] Al Test= i)
Table 7014 Yehd nfe} o] o]dHi-x o] Agtol A 5 14 -2 & o] Yehd 352 3.125%°]th RSI (Red
X Selection Index) ValueZ} 5040 Red X& ehalic,
1 1 1

. L1 1
=X =X =X=X—=—=10.
Red X Selection Index SX XXX 0.03125
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Table 7. RSI Table

Trial Prob Prob(%) RSI

0.5 0.5 50% 1

0.5 0.25 25% 2

0.5 0.125 12.5% 3

0.5 0.0625 6.25% 4

0.5 0.03125 3.125% 5

0.5 0.015625 1.563% 6

Figure 8& W3R Awstar 9}t & AoJA Best®} Worst A< 7FA 2L 3EAlo| A 2]4]o] Z}d &=L
sl SAske], BlaLsk= Aotk RSIF 5ol/de] Uo+= @455 Red X&2 g4t} Red X FH7F RSI 47| WHQ1 79
T Red X §AEAR Eol7}A Red X FEE A Z=t),
Pair 1 Pair 2 Pair 3 Pair 4 Pair 5

Best = Worst Best  Worst Best  Worst Best  Worst Best  Worst

Target Y OK NG OK NG OK NG OK NG OK NG

Fixture gap -0.68_—0.95 0.1_-~1.17 -0.12_-"2.19 -0.25 -~1.79 0.02_~"0.64

Thickness 1.52_~".53  1.51™~41.50 1.51—1.51 1.52—1.52  1.53~_1.51
Figure 8. Paired Comparison Concept

A Sale] [0 X8 SIS A I 8T, DS Com
O 2 Red XZ 3T}, Shiny System WHEAAME $EF2FY EFEFLF] ZAF] ok o= & G0
5™ Red X2 #HS &b« uk, Ako]Y- /\]:Lu}oﬂ/q “ Figure 99} 70| ¢HA3]
ApolY-AlT1mfel A= gh 8] TR HloJEE o BollA Atk ouE E

o

Tio] § Al Red X&E dekgit)
< (End Count)#}aL F-Ert},

—~

Best [e] [e] o]

X X
6] [7] 8] [s][10]

Figure 9. End Count Concept
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= 5
HE & A5 HER 2 55 EAg) Figure 10914= &5 271 £ 4 1022 Red X2 A ¥ a1, YA &
1, 3 Red XolA #l<]zhc},

6.0 B1 125 B4 0.4 w1 1009 B2
6.1 B2 135 Bl 0.4 w4 1044 w4
6.1 B3 139 B3 1.6 W2 1132 w1
6.3 B4 141 W3 1.7 W3 1150 Bl
6.4 B5 152 w1 1.7 W5 1185 B3
12.1 w1 155 w2 2.8 B2 1203 W5
12.3 w2 159 B2 2.9 B4 1300 w2
12.4 W3 171 B5 2.9 B5 1308 w4
12.4 w4 177 w4 3.0 B3 1390 B4
12.6 W5 179 W5 3.1 Bl 1399 B5
End Count = 5 | End Count = 10 | End Count = 0

Figure 10. Group Comparison Concept
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4. Apo]u]-A 1n} 2§ A

4.1 SMT(Surface Mount Technology)&=F Al
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Figure 11. Contrast Flow Diagram — Find Contrast
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4.1.3 Red X &4
ko]l 1 3RS FAGANE o] fale] Awr i EFAo] Red X FHE UelT) Figure 129 o] A &
e BARE ¥ B0l U2 24& Red X FH o= A9t

Operation Flow Operation Search
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Figure 12. Operation Search

4.1.4 Red X 4

o] U TS IAHGAYE o] 83t AHE A} EFAO] Red X $HE YERTE o] 49 Z2AES
Figure 137} o] j&H|E AAale] oW T4 Z710] Red X+=%] &elgtth Red X 34 7L 41HL- 3¢
SRoIT. FE EHES oW d&Aom AdstaL slrh RSVE 598 #SSith. o4 24 45 Red X2 #A T
=3

Pair 1 Pair 2 Pair 3 Pair 4 Pair 5

Best | Worst | Best | Worst | Best | Worst | Best | Worst | Best | Worst

Target Y oK NG oK NG oK NG oK NG oK NG

Parameter 1 | -0.68 | 0.95 | 0.1 1.17 | -0.12 | 2.19 | -0.25 | 1.79 | 0.02 | 0.64

Parameter 2 | 11.52 | 1.53 |11.51| 1.50 | 1.51 |11.51| 1.52 |11.52| 1.53 | 1.51

Parameter 3 | 1.52 | 21.53 |21.51 | 1.50 | 1.51 | 1.51 |21.52|12.52| 1.53 | 21.51

Parameter 4 | 15.52 | 1.53 | 15.51 | 1.50 | 51.51| 1.51 |[15.52| 1.52 | 15.53| 1.51

Figure 13. Paired Comparison
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