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SOMPONG KHEMTHONGVONGSA : IMPROVEMENT OF MANUFACTURING
EFFICIENCY BY USING CORPORATE DIAGNOSIS ; A CASE STUDY OF THE
CAN MAKING INDUSTRY. THESIS ADVISOR : PRASERT
AKKHARAPRATHOMPHONG, 94 pages

The objectives of the research are to establish and to develop the mprovement of
manufacturing efficiency by using corporate diagnosis in a can making industry in order to develop and
o mainléin performance indexes adhere to factory’s goal. The diagoosis model is modified from Lean
management system. The model consists of seven control points, management system. education,
standardization, quick changeover, equipment/process improvementl, autonomous maintenance and
planned maintenance.

Three performance indexes are developed from the result of corporate diagnosis and current
situation analysis. All indexes make customer satisfy and improve production process quality. Indexes
are listed as below. 1)Changeover time (min/time)

2)Process capability index; Cpk ( Length and Squareness)
3)Production output (sheet per day)

Two technigues are used o improve performance indexes. Firstly. single minule exchange of
die: SMED to reduce changeover time. Secondly, statistical process conuol ;SPC .

The result show that changeover time is reduced from 59.94 min to 31.2% min, process
capability index for length is improved from 0.94 to 1.38, for squareness is improved from 0.46 to 1.10
and production output is increased from 90,158 to 114,600 sheet a day or 27.1%. The improvement
result not only: quantitative but qualitative dimension also as follows : 1) management and operation
team are very support the improvement techniques, which are selected after do a corporate diagnosis
and current situation analysis. 2) comorate diagnosis create a continuous improvement culture in
organization. 3) corporate diagnosis is deployed to all manufacturing and logistic departments at the

sample factory.
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® The Malcolm Baldrige National Qualiyu Award

® The Singapore Quality Award

® The Australian Quality Award

® The Eurapean Quality Award

® The Japan Quality Award

® The Deming Prize (The JUSE's TQM Model)

® The JSAs TOM Model

® The Kume's TQM Model

® The Kano's TQM Model

® The 1SO 9000

® The NSTDA s TFQSS

® The HSAI Hospital Standard
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I. Customer and market focus

2. Leadership

3. Surategic Planning and Hoshin Kanrj

4. Process Management

5. Human resourcesl management and development

6. Utilization of informaton and technology

7. Business Results
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2.5.1. M)Al uvilany18A (Single Minute Exchange of Die; SMED) Jumaiinaaiian
Tunsaldouwniiud ey Idasnarlunisvemnios  uaImdangulumswasunilasnisnia
. . Nye & 1% :f a .:‘ ~

Shigeo Shingo ldimuaiuasunslsulssivuail 3 Yunsune

1) HenNIsARAINIg luLazn1sAARaNIeLan (Separating internal and external setup)
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M3 2.1 samisiiudeyafiny nnuensavensesiis I

)(33

Xa=SUM /20

L

752

g = SUM / 20

]

OPERATOR A OPERATOR B
Sample | 1sttrial | 2ndtrial | Range istirial [ 2ndtrial Range
1
2
3
4
5
6
7
8
9
10
TOTALS _
SUM (1t trial + 2nd trial)= Ra= qua! 1o SUM (1st Iriat + 2nd trial)= = Total /10
’ Ra= o= ]

Anclvse the results = The % R&R must be less than 30%, however os liﬁle as 10% miaht be reauired.
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5. AMIHAIRIRAGVBINTY R, (average range) YBIMITNITU A 1INgAS
R, = > R,/
6. Yndumeud 5 srauwilnay B
7. fmeumimuseszuuns Jadade Ui
k. fnoumAmaTasswuedids R, 1ngas
R, = (R, +Ry)/2
ANUIUAVBUUARIUANAULUYBI Range ( UCL,) 91NYHS
ucL, = D,XR, (D, =3.27)
asndeUATIANAAwBIIINIUM A 1oy B ilaidesndim UCL, uamaiszuuniia
ogMe1&nsaIuAN (In control) $1liHIMsRUMAUMgiiAaUnd vhnsiisa idashins
Sadh Lnuinisannuduaey 4 - 7 In
9. FuIAMAREY X, Y0IWITNITH A 1Dz X, V8IMTNNIY B Tmmﬁ'm’fagaﬁ‘lﬁmnﬁumau
§ 4 uudhgas x4 o= 2 X,/
10.ARuATAY STINwiinau R, Taeldawes X,, X, 91ngas
RE. 7= | X~ Xs |

11. FUIUNIAT Repeatablity (Anmnsisauveunissiie) Taulda R, 9 ldvindunsuix

Wugas S R, /d; (dg UF1 1.13)
i Repeatability = 2X2575XS,
= 456 X R,
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nutaAns 5 = VR, /d,) - (S, /20) Tawi ( d, Ne 1.41)
A Reproducibility = 2X2.575XS,

V(3.65R,) - (S,°/20)
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Tunsdinmue lusinfiassilaAnay naasdtan Reproducibility ia uilugud
13.A19WAT R & R (FIANU)5U5 19899855 0Y) 1Ingas

(R&R) = Repeatability” + Reproducibility”

R&R = V) Repeatability’ + Reproducibility’
146119011 % R & R TasRaiigunin annumamieusyTay (Tolarance) 3NgS

%R &R = (R &R )/ Anenson1¥ X 100 %

% Repeatability Repeatability / aufiofivon 1 X 100 %



%Reproducibility = Reproducibility / Anfangeun X 100 %
p
A1 YR&R JA1INNT) 30 % uamsNszuum e lmnzay audusiaayiing
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N153MANNANNTOHRBINENLKANTUAIMID ] Michael R. Beauregard, Raymond J. Mikulak.
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X = (X, +X,+ X, +..+X_)/n

sD = VY X -X) /(-1

= ANNAIAMABURY TaN (Tolarance)/ (6 X SD)

C

pu*

C

C = min (C
C = [ WAAAINAIAAABUAIUDYU (USL) - X ] /(3 X SD)
C

= [ X - WAAAUAIMIARDUAIUAN (LSL) ]/ (3 X SD)
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2.6.4 Asbjorn Rolstadas: Performance Management A Business Process Benchmarking Approach,
Chapman&Hall, 1995

A8 18NS san1sUszansnmIaenis19maiin Benchmarking Muszuunisdanisedied
YsyAnnm nandaudmsadiessuy  msdenarialssdninm sufimsasiedeunazysmiiu

WD

2.6.5 Anil Pant: PRODUCTIVITY ANALYSIS AND IMPROVEMENT: A CASE STUDY OF A
CEMENT FACTORY, a thesis of the degree of Master of Engineering, Asian lustiture of Technology.
1990
@ e a « a a Jd o~ = < o 4 =y & ad
l‘ﬂil\i'l‘ll?%ﬂ?llﬂi1Zﬂﬂ5$ﬁﬂﬁﬂ'm°u?)\iadﬂﬂilﬂUlﬂTUU!ﬂﬂUNﬁﬂWi’Jlﬂ‘ﬂz‘ﬂ‘Nr‘lﬁﬂﬁ?‘ﬁ?‘lﬂ 1%
. 4 a o o a A’J ¥ o o ‘ r
Total Productivity Model #93n5121ii99s Ay Tagauiasduaiu Qunu wasaw naz Ml
- a o ¥ A o P ° @ &
DU fideatfeuliiussuy nm%’ Data Envelopment Analysis "Ni]:ﬂﬁmiﬁl,ﬂi'l:ﬁﬂi:ﬂ‘ﬂ‘ﬁﬂ‘lW‘UN

seuunsoumeuluneazsiana

2.6.6 Ihsan Ahmad: PRODUCTIVITY MEASUREMENT AND IMPROVEMENT AT
ORGANIZATION LEVEL: A CASE STUDY OF AN AUTOMOTIVE PARTS MANUFACTURING
COMPANY, a thesis of the degree of Master of Engtneering, Asian Institure of Technology. 1990
Huamifuiewaumastsyend  upumsiadszAninmwvesesdns evuadaudi
JszAns nind wazi imsiausnuziinaseeiimsyyudssedsls TasgJuuuvesnisia
dszdninmezitunuuiiarialszansnmvaieas 1ase1§e35 Performance Objectives Model; POP
fnisbhlwilndusiayssansnmudasi MeastounmdifyvesaialssAngnmuaazdad

»
o4

td
UG\SS:UUT[?&TUQ]‘U'J%U‘N?\G lSN‘IUNﬂﬂ‘H‘Uﬂ)USﬂﬂU@{

2.6.7 Masaaki Imai: Kaizen The key to Japan's Competitive Success, McGraw-Hill, 1986
Auwiadenvenndnmsuazanuduinvesnistiinlysetaneiiissvestsemadiu
naa i uauA N U Yo onTsuA Ve tjunteandoiuazauasuseaimias iy iunan

nmsiazaegnlumsuddymlasly 7Qc TooLs
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7.1 Flow Production
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F00199 3 |0.000, 0.00. 0.000. -0.01 0.00. 0.01
F001en 4 |-0.04 -0.05 0.010. -0.03 -0.04 0.01
f001R s |-0.03 -0.04 0.01 -0.04 -0.03 0.01
fedien 6 |00l 0.00. 0.01 0.00. 0.01 0.01
foteh 7 |-0.04 -0.05 0.01 -0.05 -0.04 0.01
fradwiy  [-0.07 0.07 0.00. -0.07 -0.07 0.00.
fecwiio  |o.10. 0.09 0.01 0.09 0.11 0.02
§10619% 10 |-0.06 -0.05 0.01 -0.05 -0.05 0.01
Aundo R 0.008 Aundo R 0.009
Aunfy x -0.013 AR x -0.0125
fUIMATR, 91N (R+ R, )/2
R, = (0.00%+0.009)2
= 0.0085
AIUAIUCL, = D,R,  (D=3.27)
= 3.27%0.0085
= 0.028

ondeyaluaisie inua Tdeyanalaunniamdeniugu

ATRTYTEMINAWUNNY R, 310

R, =

|x[- X, |

0.0005
AMIUNIA Repeatability 910
Repeatability = 4.56 xR.

4.56 x 0.0085

i

1l

0.03876

| -0.013+0.0125 |

#1U2041797 Reproducibility 910 Reproducibility = V (3.65R,)*- (S.7/20)

Tauh

0.0085/1.13
0.00752

S, = R, /d; (d; IANVIAY 1.13)
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Reproducibility v (3.65 x 0.0005)" - (0.00752° /20)

0.0007]

A1 R&R =‘Vﬁepeatabiliiy: + Reproducib.ility3

=4/0.03876" + 0.00071°

0.038766

% R&R (R&R) / Adioneonulvl x 100%

)

(0.038766/0.50) x 100%

I

7.75 % ~ 7.8%

% Repeatability = Repeatabilily/ﬁ'llﬁ@ﬁﬂauclﬁ x 100%

(0.03876/0.50) x 100

7.8%

% Reproducibility = Repmducibility/?‘hlﬁaﬁElmﬂﬁ'x 100%
= (0.00071/0.50) x 100
= 0.14%
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Gauge Rand R Study

| Measurenient:Capability -

T Lengtn .1.@:0".Une.20f'4f99_. o

. 0 060.5.,.,........\,..,,,,..,...J....,....,.,...,, "EE R =
0030 ;

. nuongl .
0.0400 0050
wow, 00a o, Target| poo0 |
0.010 Ust | 0250 |
-0.040

PP LSL 0.250

04000 0.090 Units jmm *’Vg
-0.060° ‘ .

(_ 2peatability (Gauge Variability) 18 5%
Reproducibility (Operator Variability) 00 %

Repeatability X Reproducibility : f-_?_.:'E_'If‘;';:‘VD
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Gauge R and R Study

| Gauge

| | Measurement Capability |

| Notes

| PAKORN/JHANTARAD Square 1 6/5/99 ‘

Repeatability X Reproducibility 91 %

Operator 1 Operator 2

Trial No.1 | Trial No.2 Range Trial Ne.1 | Trial No.2 Range
Sample1 0.030 0,010 0.620 0.010 0.000 0.010
Sample2 0.120 0.120 0.000 0.100 0.100 0.000 -
Sample3 -0.010 -0.010 0.000 0.010 0.000 - 0010
Sampled 0.080 0.090 0.010 0.670 6.070 0.000 '
Sample5 | -0.070 -0.060 0,010 0070 0,100 0.030 Target 0.000
Samples | -0.010 0,020 0.010 010 20.010 0.000 USL 0.250
Sample?7 | -0.100 -0.100 0,000 20,110 0110 0.000 .
Sampled 0.080 0.070 0.810 0.060 0.670 0.010 LSL -0.250
Sample$ | -0.060 -0.060 0.000 0.070 20070 0.900
Samplel10 | 0,040 -0.060 0.020 -0.060 -0.050 0.010 Units mm
RESULTS
Repeatability (Gauge Variability) 68 %
Reproducibility (Operator Variability) 6.0 %
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Gauge R and R Study

| Gauge | | Measurement Capability ]
| Notes | PAKORN/JHANTARAD Langth 1 6/5/99 |
Operator 1 Operator 2
Trial No.1 | Trial No.2 Range Trial No.t | Trial No.2 Range

Samplel 0.000 0.070 0.010 0.020 0.020 0.000 |
Sample2 0.000 20.010 0.010 0.010 20.010 0.008
Sample3 0,000 0.020 0.020 0.000 - 0.000 0.000
Sampled 0.040 -0.030 0.010 -0.640 -6.050 0.010
Samples 0.040 0.050 0.010 0.040 0,040 0.000
Samplet 0.080 0.080 0.000 0.080 ©.080 0.000
Sample? 0.080 0.080 0.000 0.080 0.070 0.010
Sampleé 0,120 0110 0.010 0.110 0110 0.000 |
Sampled 0.110 0.1a0 0.010 0.100 0.100 0.000
Sample10 0.050 0.070 0.020 0.050 0.090 0.040
RESULTS
Repeatability (Gauge Variability) . 73 %
Reproducibility (Operator Variability) 48 %
Repeatability X Reproducibility 88 %

Target
UsL
LSL
Units

0.000

0.250

-0.250

min
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Gauge Rand R Study

BT &'k /// /}'?'5/;?4
7 Gauge//

TN
/;
;

I Measurement Capablllty

/| Syuare 1 Coll Line 20/4/99 oém v -v\dws

Qperator 2.

] Trial Ho.1 I-Triét'ub'z |' Range‘ |:viialnoa | Trj_é_['tli&,_z;l.}.,:_ﬁéﬁﬁéiﬂ

#Semplety| ~ -0.060,  -0.030; 0020  -0.040 -0.030; 0.010

USampieaZ| 0450 04200 0030, 04200 .0420]  0.000

Ziaipleas -0.070; 0. oso - 0.010] _._."3 080 -0.080;  0.000

YskmpieaZ|  -0.0%: 0010 0030  -0.020{  -0.010 0010

JSumpies)| a0 C00%0 oot om7el 8100 Yarget| 0000 |
S| oo oo oom, ooz e oewl  usL [ oase |
Jdamplerz|  -0.0800 0400 0010,  -0.080,  -0.090;  0.010 LSL

Usipien  ooro  oow’ oen oo " oowl oom 0250 |
//‘./.5....g.ﬁ.m.{/.”.é'?..g....... . -00%0 0080 0010,  -0.060;  -0.060/  0.000 Units [mm W
/Sumpie1d| -0.120 0410, 00100  0420{  -0.080; ©.040 : %
Resti K//

. . SR G o
( epeatability (Gauge Variability) 114 %

o T CgE ey
Reproducibliity (Operator Variability) Y%

Repeatability X Reproducibility 149 %
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Jound it | yadinile|paiiaes| Soyamifi | safinile | eafices | doyadafi [afinis| wadines
1022 0.0¥ 18 0.13 0.09 35 0.19 0.0%
2l 016 | 007 19 015 0.11 36| 012 0.0
3 009 | 0.2 20/ 0.4 0.0% 37 0.14 0.13
4019 | 0.09 21l 0.6 0.04 38 0.19 0.0%
5/ 0.1% 0.1 22 0.2 0.05 39| 0.16 0.05
6 006 | 012 23| 0.19 0.09 40| 0.17 0.03
71011 0.02 24 0.16 0.1 411 0.1% 0.11
8 016 | 0.03 25| 0.15 0.1 42| 0.1 0.06
9 02 0.02 26 0.06 0.05 43/ 0.16 0.05

10| 018 | 0.04 271 0.2 0.03 44| 0153 0.1

1) 02 0.1 28| 0.19 0.08 45 0.09 0.12
12 01 0.12 29| 0.3 0.13 46| 0.15 0.03
13 016 | 0.09 30 0.1 0.12 47| 02 0.09
14 016 | 0.13 31 0.14 0.1 48[ 0.3 0.11
150 019 | 0.0 32| 0.16 0.0% 49 02 0.05
18] 013 | 0.06 33| 015 0.05 50/ 0.12 0.15
17| 017 | 0.0% 34| 0.6 0.11

{ as 1 A o $ 1 & 4 3 . a
Aringaiivileszliaundomiin 0.152  vaziimwnudeuuuanasgiuminy

VAT gINvInNEImeglusInan iy 0.25 uu.
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Cp
Cpl

Il

n

Cpu

I

Cpk

AvinganaasaslANRdmifiy 0.080  uazilainudeuyuuias LMy

0.50/ (6 x 0.037)

(0.152-(-0.25)/(3 x 0.037)
(0.25- (0.152)/(3 x 0.037)
min (Cpu. Cpl) = min (3.62, 0.8%)

il

n

2.26
3.62
0.88

0.8%

A3 FIveIn e IR gluye vainauliifu 0.25 wu.
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Cp

Cpl
Cpu =
Cpk

0.50/ (6 x 0.034)

(0.080-(-0.25))/(3 x 0.034)

(0.25- 0.080)/(3 x 0.034)

=min (Cpu, Cpl) = min (3.25. 1.65)

I

243
3.25
1.65
1.65

ASEAIINAIN FL I AAILAIITONIZUIUNITVBIAITAAI TN LAV IV I Taens

: a é - S 4' 1 U :
s7uTeynUD saBI At IR0 Y Feaziaundody 0.116 1azamanudouuasgu

WY 0.05

AMIDATUIUAIRY I IARINAINITDVBINTSLIUNST 1@

- Cp
Cpl

Cpu

Cpk

0.50/ (6 x 0.05)

(0.116-(-0.25))/(3 x 0.05)

(0.25- (0.116))/(3 x 0.05)

min (Cpu, Cpl) = min (2.44. 0.89)

b 4

a ]

aae Uil
1.67
2.44
0.89
0.89

M3 5.7 mTannunlunsanygeiiaanuansovesnszudumsneum sy

)
o

Yoyadit |yaiwile|gaiiaes| Yeyadidi | wadinils | qafiaes |doyadai |safinia| wadiae
1 -0.04 0 18 0.08 0.07 35 019 0.1
2 0.01 0.13 19 0.07 0.02 36 0.11 0.07
3 016 012 20 0.15 0.07 37 0.1 0.06
4 o021 -0.03 21 0.26 0.23 38| 015 0.1t
5 0.36 0.04 22 0.18 0.05 39 0.01 0.16
6 0.07 0.07 23 0.2 0.1 40 0.22 0.13
71 -0.03)  0.03 24 0.22 0.07 41 0.16 0.12
8| 035 0.2 25 0.08 0.22 42| 026 0.07
9 0.5  0.03 26 0.26 0.13 43 019 0.06

10 0.26 -0.06 27 -0.0] 0.08 44 0.1 0.19
11 001 -003 28 0.2 -0.01 45| 0.6 0.09
12 0.15 0.19 29 0.16 0.06 46 0.26 0.25
13 0.19 -0.02 30 0.05 0.07 47 0.26 0.11




Joyaddi |ganinila|yetiaes| doyadad | aafinis | yadiaes | foyadadi [qadinile| yaiides
14 0.15 0.11 31 0.03 02 48 6.25 0.1
15 0.t3 0.13 32 0.12 0.09 49 0.15 -0.01
16 0.09 0.05 33 0.27 -0.03 50 -0.07 -0.02
17| 0.07| . o004 34 0.12 0.13

Y Y BN NE . ; e
AIAYANHIINZ A UNAUNING 0.144  tazliiiaudsauuins§Iuiiny

vIAsFIUvInNURINiaIeglutisuanay liifu 0.25 wu.
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Cp

Cpl
Cpu
Cpk

0.50/ (6 x 0.099)

(0.144-(-0.25))/(3 x 0.099)
(0.25- (0.144))/(3 x 0.099)

toin (Cpu, Cpl) = min (1.33. 0.36)

I

0.84
1.33
0.36
0.36

Aingadaeseciaundominy 0.081  uaslis1aulsuuUNAT UMY

nasgIuvesnUnIniiaeglugie vanan Ty 0.25 wu.

¥
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Cp

Cpl
Cpu
Cpk

=min (Cpu. Cpl) =min (1.53. 0.78)

0.50/ (6 x 0.072)

(0.081-(-0.25))/(3 x 0.072)

(0.25- 0.081)/(3 x 0.072)

]

1.16
1.53
0.78

0.78

0.099

0.072

ATHA1UIUAIAFUTAA U AILITONTZUIUNTYBIAIAAIINR100EA U IUM 1E TR

: o é ~ d‘ 1 a Ll 4
srfeyavesnanigaiddronu saziinumdomidy 0013 vazlinnnudsuuuniasgv

MU 0.091

TR UIUAIRTIIAA NN AVBINTZUIUNT [aeene T

Cp

Cpl
Cpu
Cpk

]

0.50/ (6 x 0.091)

(0.113-(-0.25))/(3 x 0.09))
(0.25- (0.113))/(3 x 0.091)
min {Cpu, Cpl) =min (1.33, 0.50)

55

0.91
1.33
0.50
0.50
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Cp Cpk
A1UYY) ).64 0.88
AR 1091 0.50
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| 110 5.9 nsuaaamannudInvessdsiSalszAniaw
Plant : Coil cutting line KPI '

1. C/O time (SMED), ave mins per c/o o _ '_Ia_:___l_:’_rgg;_ess cap_a_t_:i_t_y (Cp) Squareness o

Bip I8

w ; : / I
&0 - \ /.\' o I ) 2 a bl E] : B
. LA T Ny = a7

\ 4"”"\‘ 0g '_//
\.7 os L
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Novy Dec
Actugl 1999 B0 71.8 80.7 489 64.8 519 584 43 252 32 354 325 Cp 1999 0.84 0.84 109 191 1.27 1.39 14 152 1.38 119
Budget 1999 60 60 60 55 5% 55 50 50 50 45 45 45 Cpk 1899 046 046 1.0¢ 11 104 1.1 1.34 147 1.38 1.1
Actual 1998 80 B67.5 553 48,7 556 614 &8 55 54 58 49 784| Budget 1999 1.33 1.33 1.33 1.33 4.33 1.33 1.33 1.33 1.33 1.33 1.33 133
% 3. Production (thousand sheets a day) 2. Process capacity (Cp) Length
140 : - —‘ 1.8
- . . 5 . i /"\ a 2 1 16 — ‘Wz
3 * \*/ v \‘\*_’4 L& a [] % Ié- » » o'/z‘\“\ =
" r"\/‘h_ 12 £ DAV .
20 A/\...—"k /

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep ©Cct Nov Dec

Actual 1988 106 110 108 114 110 121 107 418 134 114 109 111 Cp 1999 175 1.75 1.56 149 145 15 16 158 1.5 152

Budget 1998 410 110 110 110 120 120 120 420 130 130 130 130 Cpk_ 1998 0.94 094 148 121 131 1.28 138 1.5 137 1.38

Actual 1997 831 91.1 80.7 84.7 625 855 91.8 877 101 97.8| Budget 1999 1.00 1.00 $.00 1.00 1.00 1.00 +00 4.00 1.00 1.00 1.00 1.00
Cpk 98 1998 0.85
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Machine: Primary Scroll
Parameter: Cut Length
Number of Heads: 2

Target Dimension: 0.000 mm

USL= 0.250 mm / LSL= -0.250 mm vse 1l
Notes ’ Tacpat
| Sheet Length 1-2 Before improvement S

' Machine Setting Chart Bt

0 46~
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ot
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o4t
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pFs SUROUUNUNNRIORee | st of SR UL S =0 OV
L4
0%y ¢ I 1 } L I [} 1 L
° Mk ' : : : : : ! : : " LR
r-r [ Wic T AT
! " “Sample Size 100 |5 | &0 |
17777 Mean 0116 | 0.080 | 0.i52 |
'l | SdDev 170,048 o.&&&"l'ﬁ.l‘)w =
i Range | 0.210 | |'J.14'c'>'I 0.160
Cmk i Cpk | 0o 165 | 0.88
CmiCp " | 175 | 2437 226

Machine: Primary Scroll

Parameter: Cut Length
Number of Heads: 2

Target Dimension: 0.000 mm -
USL= 0.250 mm /LSL=-0.250 mm usL [T
Notes Farget) — *

Machine Setting Chart e T

0.30y
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-0.30 a } 4

MIC 1 2

mm

w4

|~ Sample Sze | 300 50 50
Mean 10612 | 0036 | 0.013
| SdDev - {0054 | 0.053 170.038 |
Range | 0.240 | 0.240 | 0.140
Cmk / Cpk L 148 1.35 2.08
|77 emicp”T | 186 ¢ 158 249 95
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Machine: Primary Scroll
Parameter: Sheet Squareness
Number of Heads: 2

Target Dimension: 0.000 mm
USL=0.250 mm /LSL=-0.250 mm
Notes

Machine Setting Chart
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...... ! | L E |
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" Emi e s e
L Smice 104 | G LI
) . ~ I Lo = - N
Machine: Primary Scroll
Parameter: Sheet Squareness
Number of Heads: 2
Target Dimension: 0.000 inches  __
USL=0.250 inches /LSL=-0.250 inches usL
Notes Targel)—
LSt
3 Sid|
tl)ev I-

Machine Setting Chart
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MIC 1
Sample Size 100 50

Mean 0.0176 | 0.0386 | -0
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