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N1998ALUUNITNAABY (Design of Experiments: DOE) wuukinvaiiea 2 szau 3 Uady laun A
o1V (Fast Feed) Anumidndsazifen (Fine Feed) uazanilouninands (Preact) foyaiililuns
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us5qeg1eiifedAmnaadf (pvalue < 0.05) Tasan1iefinganveaaiasds Scale A fio Anviinds
wenu 16.04 Alandu Arvmdndsaziden 6.04 Alandu wazAnieriminandns 0.10 Alansy veusd
\3esda Scale B flanimindangu 15.99 Alansu Aumindiaziden 5.96 Alansu waz Afietimin
ANANS 0.06 Alandu MendensUSuRAAIesdnsauanieiinzay wuinAduidauaIsaves
N35UIUNT (Cpk) U949 Scale A Wiaduan -1.52 1u 1.05 uazwes Scale B winduan -1.37 1Ju 1.13
uaﬂamﬁwﬁqmsﬁwqa fadruveaduanasann 70.5% wide 36.0% anidunisanas 34.5 Percentage
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Abstract

The packaging process of animal feed premix powdered with a target weight of 22 + 0.04
ke experienced problems with product weights that did not meet the specified criteria, resulting in
waste during the packaging process. The objectives of this research were to study the factors and
determine the appropriate levels of variables affecting the premix packaging process to improve
process capability and reduce waste caused by nonconforming product weights. A Design of
Experiments (DOE) using a two-level factorial design with three factors was applied, including Fast
Feed weight, Fine Feed weight, and Preact weight. Data used for the analysis were collected from
the actual packaging process. The experimental results showed that the main factors and their
interactions had a statistically significant effect on the filling weight (p-value < 0.05). The optimal
conditions for Scale A were a Fast Feed weight of 16.04 kg, a Fine Feed weight of 6.04 kg, and a
Preact weight of 0.10 ke. For Scale B, the optimal settings were a Fast Feed weight of 15.99 kg, a
Fine Feed weight of 5.96 kg, and an in-air weight of 0.06 kg. After adjusting the machine settings
according to the optimal conditions, the process capability index (Cpk) of Scale A increased from
-1.52 to 1.05, while that of Scale B increased from -1.37 to 1.13. In addition, after the improvement,
the defect rate decreased from 70.5% to 36.0%, representing a reduction of 34.5 percentage points
or a 48.9% decrease compared to the pre-improvement condition. This reduction exceeded the
target of 30%. Furthermore, excess weight per bag was reduced, resulting in an estimated cost

saving of approximately 77,943 baht per year in the packaging process.

Keywords: Design of Experiments (DOE), Process Capability, Premix, Packaging Weight
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L‘T;Juajmiéfﬁqﬁ (51, [6]

ASUMNUAABDINIU
USL—LSL
C,=— 1
p 6UST ( )
= ¥ o v al
ASUUBNNUANIULAEN
X—LSL & USL-X
C, = e C, = 2
p 3osT p 30sT ( )

ﬁ“nﬁmma’]mmmaﬂﬂizuaumiﬁ'ﬂuamiaumwzﬁu (Short-term Performance Process
Capability): Cpk
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. [x-LSL USL-Xx
Cpx = min ,
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3.3 WNuRuEAUALaNa (Cause and Effect Diagram)
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Process Capability Report for A

LSL  Target USL

Process Data Overall

LSL 2196 === Within

Target 22

usL 2204 Overall Capability

Sample Mean ~ 22.1453 ] 051

Sample N 0 PPL 238

StDev{Overall)  0.025962 PPU 135

StDev(Within)  0.0230374 Ppk 135
Cpm  0.09

Potential (Within) Capability
cp 058
cPL 268
cPU 152
cpk  -1.52
21960 22.005 22050 22095 22140 22.185
Performance
Observed  Expected Overall  Expected Within

PPM < LSL 0.00 0.00 0.00

PPM > USL  1000000.00 99997517 999997.59

PPM Total  1000000.00 99997517 999997.59

The actual process spread is represented by 6 sigma.

Process Capability Report for B

LsL Target st
Process Data H Overall
LsL 2196 === Within
Target 22
usL 2204
Sample Mean 22108 P
Sample N 30 PPL
StDev(Overall)  0.0137465 PPU
StDev(Within)  0.0166042 Ppk
p
cPL
chu
Cpk
2196 2199 2202 2205 2208 22m 2214
Performance
Observed  Expected Overall  Expected Within
PPM < LSL 0.00 0.00 0.00

999978.92
999976.92

PPM > USL  1000000.00
PPM Total  1000000.00

999999.62
999999.62

The actual process spread is represented by 6 sigma.

UM 4 ANUANITAVBINTFUIUNITUTTIAN Scale A Uaw Scale B

4.2 Jszismnvasdygnn dvuatade uazszautadenldlunimeass

4.2.1 myszauanuAalagldunuginiean (Fishbone Diagram)
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M19199 1 N13RIAIMIEwesveInsyUILNITUsIYNSEndludaguu

a19u Uady Scale A Scale B
1 Amimindamenu (Fast Feed) Alansu 16.00 16.00
2 A mindeaziden (Fine Feed) Alandy 6.02 6.06
3 Anilerminandne (Preact) Alanu 0.06 0.06

4.3 BONKUUNSVIARSTIWNNZEY
PNMTIeTwiamavesdym fRdudenatvnveslam laun Ftmiindsmeu (Fast Feed)
Telimsnzay Andmindazidon (Fine Feed) liimunzan wazailodminandns (Preact) lalimsnzay
szthlldluniseenuuumsvaassiiviedy 3 Jase dmnsed 5

lﬂl o L dl
A15197 5 szavvesladenldluniseenuuunisnnasy

seautaleimunzay

. . a i (Low) g4 (High)
W Uadeiiaruay
(-1) (+1)
A Armnganeu (Fast Feed) Alany 15.96 16.04
Aivindaaiden (Fine Feed) Alansuy 5.96 6.04
C AnietmTnAnAIe (Preact) Alansu 0.06 0.40

Ya o

ludiuvasnmsesnuuunmeaesil gidelmdenldisnisesnuuunimenssdeunnmasvaiuy 2
2R (2 Factorial Design) Fadunismaaesiiiunnnimisladouazidunisveassfingunuu uifmun
seAvveusiazladuegtaduas 2 seduwinly ienseuendadenluiidvninasen (Screen Factor) lag

(Y]

seAuiiade 1 2 sedu e “A1” uay “ge” Tnevinnismeasanuuda (Random) audetsduvasnisvaaed
Mndurhmvasemamsnavaues Inglinanauauesaamvansndudadiuvesriaieveniminussg
WiAndaminast fiseduenuidesufesas 95 feliguuuunismaaes 25 [15], [16] Tnefidadevisau 3 Jade
LaESIIIUMINARBLYINTY 8 n1Inaaes Insusasnsvaassdinisyen 10 a3a (Replicate = 10) 57113
yiaaewiIMue 80 N15MAARS (Runs = 80)
4.4 fudsauny
1) 1wdnsamin3induunnuse 22 + 004 Alan$y Audnnaindrsnanfeiuvielndlfsiu
2) Wiumamanasenangluanmzmahauiidulnivindy
4.5 AuUsnauaUDY
fhudsmeuaussidentilumifeaded Aeamiutnussenifindsegs mhedudlanty

5. NAN1538
5.1 N13NTIVADUANUYNABIVBINTNARBITIUNNBZTBALUY 2°
NNIATINABUANUYNFBIVBIFULUUNITNAGBIAD NITATIVABUANUMAUILAN UAZAIILYNABIVBN
Foyaiilsannsveaes fauufigiuin suuuvesmdunndsildandeyalunismaass (Residuals) fos
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Hulumamdnns €ij ~ NIDO, 2) fio Adruandnsiinisuanuasuuund wazfudaszieniadelndldes 0
uaz 2 ferasi (Stability) Saazsilideyaanmsveassiirugndesuazidotiols denismsraaoy €ij 1 3
Gﬁgumu [171, [18]

5.1.1 n1snsrvdevanufgiuvesnutduunf (The Normality Assumption) 9831894

v

PNU

ANANY 2INNTITHIITUINIINTEALVRIAEIUANAN Faldn1smadeunisuanuasuuulni (Normal
Probability Plot) fagu#l 7 wudnediunnAaiin1snsEeiImuuuIEunss wagan P-value 111031 0.05
FaviliuszanaladiAdiunndAeadinisuanuasuuuuni

Probability Plot of RESI

Normal - 95% Cl

Probability Plot of RESI2

Normal - 95% Cl

Mean  -9.B1437€-15
StDev 0.01875
N 80 991
AD 0317
P-Value 0533

Mean  8.881784E-17
StDev 0.01952
N 80
AD 0.423
0312

Percent
@
8
Percent
w
g

-008  -006  -0.04 002 0.00 0.02 0.04 0.06 0.08 -008  -006  -004 -0.02 000 0.02 0.04 0.06 0.08
RESIT RESIZ

Scale A Scale B

JUN 7 M3nsenediuuUnivesAndiunnaneuede y

5.1.2 mimwaauammagmmmLﬁuaaiz (Independence Assumption) VOIANEIUANAY
1AgANNNTANTAUNINWNULYINITNTEANY AIUT 8 LBTNTUINTNTEANBVDITOLAUULKNUYT WUIIN1T
o | 1% = A& a I A = ' P
nszeMvesmdIunnAe dsuuunidudass lidsusuuiiutueu viseldanusaussanasuuuuiinuuey
161 Tnan P-value 90siiAin19Tuas (Trend) waz n1suniadudndng (Oscillation) 11nn31 0.05 wanslifii
J 1 ! 1% = < a 1w
NAEIUANANNANUUUDETE MBNU (Independent)

Run Chart of RESI1 Run Chart of RESI2

0.050

0,025

RESIT

0.000

RESIZ

-0.025 -0 |

-0.050:

Number of runs about median; 46
Expected number of runs: 410
Longest run about median: 7

Approx
Approx

15 10 15 2 25 30 35 40 45 S50 55 60 65 70 75 80
Observation

Number of runs up or down: 52
Expected number of runs: 530
Longest run up or down: 3
Approx P-Value for Trends: 0394
Approx P-Value for Oscillation:  0.606

P-Value for Clustering: ~ 0.871
P-Value for Mixtures: 0,129

Scale A

1 15 20 25 30 35 40 45 S50 55 60 65 70 75 80
Observation

Scale B

JUT 8 msnszaneiududaszuesindiunninvesel y

5.1.3 MIATIABUANNENTVRIANNUUTUTIU O (Variance Stability) Y04A1EIUANANS
JunsasavaeunnuwhiuvesmnukUsusuvesmdnndaiieuiussauvesladeyndadenuin nanis
asvaauynszivrswasdadedullufieniudeadu
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1n83LAsIEIIA1 P-Value 210 Bartlett’s Test 117031 0.05 LAAIIIAIAIUANANGIULARESEAY

TadesiAanuudsusibivanaeiuegeiideddgveada Inellauufgiufe

LY

HO: anuwUsusuludazseauvesladenntadeliunndnsiuvegnadidedfy

H1: anuwdsusuluidazseauvesladenntaduwnnsneiueg1aivudfny

Test for Equal Variances: RESI1 vs Fast Feed (kg), Fine Feed (kg), Preact (kg)
Multiple comparison intervals for the standard deviation, o = 0.05

Fast Feed (kg) Fine Feed (kg)  Preact (kg)

Test for Equal Variances: RESI2 vs Fast Feed (kg), Fine Feed (kg), Preact (kg)

Multiple comparison intervals for the standard deviation, o = 0.05

Fast Feed (kg) Fine Feed (kg) Preact (kg)

1596 5.96 006 Multiple Comparisans 1596 596 006 Multiple Comparisons
0.40 _—_— ne's 040 H——"7—"
P-Value 0393
6.04 0.06 L 6.04 0.06 [ emm——
0.40 7T 0.40 _—
16.04 5.96 0.06 —_— 16.04 5.96 0.06 —_—
0.40 [ 0.40 A
6.04 0.06 — 6.04 0.06 A
0.40 —_ 0.40 _
0.00 001 0.02 0.02 004 0.05 0.06 0.07 0.01 0.02 0.03 0.04 0.05 0.06
Ifintervals do nat overlap, the corresponding stdevs are significantly different. Ifintervals da not overlap, the corresponding stdevs are significantly different.

UM 9 fMegdrmaageuanuiiurasr LT IuIUae sERuTadevesrdunnAaea y

5.2 mﬁLﬂi'\zﬁwamnmwwam@aLmlnwal,'%aauw 23

VA o

fAToihaimtnusssvemansusiannmsed 9 whmsliaszsiiennsadi lnenisiesies

AALUTUTIU (ANOVA) shelusunsumsadiifuiiu 22 (Minitab 22) ilemniadedifiiidvnasenadons
vsspimtnmaderiuavemansug lnesmussesuilddai 0.05 (o = 0.05)

5.2.1 HaMFIATIAIMINUTTUHARSueian Scale A wanslFinraniTinTeily
A19197 6 nansleiiiuintlady Fast Feed, Fine Feed wag Preact sudduiusseninedadeiidninase
nsussqimiinveskEnSurosnaiifodAam1sada (P-value < 0.05) Tnsuuudassdanaruannsolums
adunetayaas (R-sq = 99.62%) wazen VIF wiriu 1.00 lunnduds wansibidindemanuduiusidady
spwhaiuusBasy warlugudl 10 uandliiiud Preact ifutldviidnaderadodminussqundian daan
Tusudl 11 wansuulfudnfloifiusedu Fast Feed uay Fine Feed Anadsunninussafiuulduindy
Turaugfinisifiusedu Preact denalvirnindetminussqanas

5.2.2 Ham AT genthmiinusTyuemanias Scale B uansldanuanisliasgiluning
# 7 wanslsifiuintady Fast Feed, Fine Feed uay Preact imﬁwﬁﬁ’uﬁ’uﬁ‘mﬂﬁjﬁﬁmﬁwaﬁaﬁhLa?imfmﬁﬂ
U590 9l Ayn19ada (P-value < 0.05 lnguuudnasadiimnuaunsalunisesuiedeyags (R-sq =
99.27%) uazA VIF indu 1.00 lunndauus wazluguil 12 waadliisiuinujduniussening Fast Feed x
Fine Feed iuladeiifivsnasioriadothminussgnniian daunlusuil 13 wansuunliiudlefiused
Fast Feed Aafmiinussafinultudfisdu luvaefinsiiusedu Fine Feed wag Preact dwaliaads
thwinussganas

%
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Coded Coefficients

Term Effect Coef SE Coef T-Value  P-Value
Constant 21.8071 0.0022 9931.66  0.000
Fast Feed (kg) 0.11225 0.05613  0.00220 25.56 0.000
Fine Feed (kg) 0.03325 0.01662 0.00220 7.57 0.000
Preact (kg) -0.53675 -0.26837 0.00220 -122.23  0.000
Fast Feed (kg)*Fine Feed (kg) 0.11425 0.05713  0.00220 26.02 0.000
Fast Feed (kg)*Preact (kg) 0.13025 0.06512 0.00220 29.66 0.000
Fine Feed (kg)*Preact (kg) 0.14725 0.07362 0.00220 33.53 0.000
Fast Feed (kg)*Fine Feed (kg)*Preact (kg) 0.09125 0.04562  0.00220 20.78 0.000
Term VIF
Constant
Fast Feed (kg) 1.00
Fine Feed (kg) 1.00
Preact (kg) 1.00
Fast Feed (kg)*Fine Feed (kg) 1.00
Fast Feed (kg)*Preact (kg) 1.00
Fine Feed (kg)*Preact (kg) 1.00

(

Fast Feed (kg)*Fine Feed (kg)*Preact (kg) 1.00
Model Summary

S R-sq R-sq(adj) R-sq(pred)
0.0196391  99.62%  99.58% 99.53%

Pareto Chart of the Standardized Effects
(response is Result (kg), & = 0.05)

tor  Name
Fast Feed (ko)
Fine Feed (ko)

Fac
A
B
c Preact (kg)

0 20 40 60 80 100 120
Standardized Effect

Residual Plots for Result (kg)

Normal Prebability Plot

Versus Fits

Percent

1o

......

%
XYY YT
+eee oo

o
0050

0025 0000 0025
Residual

Histogram

0950

JUN 10 whennanszvuvesdedeiiinasenia

]
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Residual
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a

3035 40 45 50 55 60 65 70 75 80
Observation Order
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Main Effects Plot for Result (kg)
Fitted Means

Fast Feed (kg)

Fine Feed (|

Preact (kg)

N
~

N
1
o

-
B

®
£}

=

Mean of Result (kg)
8 8
2 2

3

15.96 16.04 5.96

0.40

Interaction Plot for Result (kg)
Fitted Means

Fast Feed (k * Fine Feed (k

Fine Feed (k * Preact (kg)

ean of Result (kg)

M
N
&
5

15.96 1604
Fast Feed (k

UM 11 psmivansenuvestdadevaniinasieriadenisussaumtn (y) 384 Scale A

A19197 7 AnsgnianunUsuniuvesdivinussanansueives Scale B

Preact (kg)
0,060
0.400
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Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value
Constant 21.8816  0.0023 9570.52  0.000
Fast Feed (kg) 0.23125  0.11562  0.00229  50.57 0.000
Fine Feed (kg) -0.13625 -0.06812 0.00229  -29.80 0.000
Preact (kg) -0.06475 -0.03238 0.00229 -14.16 0.000
Fast Feed (kg)*Fine Feed (kg) 0.25475  0.12737  0.00229  55.71 0.000
Fast Feed (kg)*Preact (kg) -0.03275 -0.01637 0.00229 -7.16 0.000
Fine Feed (kg)*Preact (kg) -0.00525 -0.00262 0.00229 -1.15 0.255
Fast Feed (kg)*Fine Feed (kg)*Preact (kg) -0.24825 -0.12413 0.00229  -54.29 0.000
Term VIF

Constant

Fast Feed (kg) 1.00

Fine Feed (kg) 1.00

Preact (kg) 1.00

Fast Feed (kg)*Fine Feed (kg) 1.00

Fast Feed (kg)*Preact (kg) 1.00

Fine Feed (kg)*Preact (kg) 1.00

(

)
)

Fast Feed (kg)*Fine Feed (kg)*Preact (kg) 1.00

Model Summary
S R-sq

R-sg(adj) R-sq(pred)

0.0204498 99.27% 99.20%
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Pareto Chart of the Standardized Effects Residual Plots for ResultB (kg)
(response is Result® (kg), a = 0.05) Normal Probability Plot Versus Fits
0050 +

Term 199

Factor  Name

A Fast Feed (kg) o o025
8 Fine Feed (kg)

c

Preact (kg}

Percent
Residual
LXXETEY
eoe oo
oo ovose
eeesece

‘0050 -0025 0000 0025 0050 214 215 218 220 22
Residual Fitted Value

Histogram Versus Order
20 0.050

s 0025

Frequency
Residual

H 002

4 1 20 30 40 50 60 o
Standardized Effect

w004 00z 000 0oz aoe 15 10 1520 25 30 35 40 45 50 55 60 65 70 75 80
Residual ©Observation Order

1%

P < v aa ' ' ' = o Y
3‘1]14 12 wa'emwaﬂiwwaqﬂ%wmamamamLaaamsusiﬁ;umuﬂmm Scale B

Main Effects Plot for ResultB (kg) Interaction Plot for ResultB (kg)
Fitted Means Fitted Means
Fast Feed (kg) Fine Feed (k) Preact (kg) Fast Feed (k * Fine Feed (k Fine Feed (k
M —— 5960
2200 220 ’ - 6040
— 7,
7
219 ,
.
2195 218 ¥
— = P
é’: g a7 //
@ 2
= = I
2 2190 g 26 o
& ; Fast Feed (k * Preact (kg) Fine Feed (k * Preact (kg) Preact (kg
s = —— 0060
8 § 220 - 0.400
o 2185 = no " w
= - -0
218 ot Sk
-

2120 217

15.96 16.04 5.96 6.04
1596 16.04 5.96 6.04 0.06 0.40 Fast Feed (k Fine Feed (k

UM 13 nsvivansenuvestadevaniinaseradon1sussauimin (y) ¥es Scale B

5.3 N15VNAAINITUTUNANISIVY
A A A o a &1 av v a v A al d,
Wenlazdudunanisinsieiingamunzaui liannanis3de 91nm195197 6 wagm13199 7 10u
an1agmsinaulndffnInauvseli 1nevinn1snaasItUNARA U AENINANTYINIIUDSIVINTEUIUNSHER
WudAeden1sUTIILmIEN Waswiniu 22 Alandu anndiegmadeurianin 30 0819 waziilerAlaiy

a a

m3Uiiﬁ;1fmﬁ’ﬂdauLLawé’\imiU%’Uqummaauammgmmqaaﬁ Wu1AY P-Value #1131 0.05 Wengin
mLa?{EJmiUﬁﬁ;‘fwMﬁﬂwé’amiﬂ%’uﬂqqamma&mﬁﬂ’aﬁwﬁ’zquaﬁﬁ Tngdadeseduiiddny 0.05 Faduy
inausinmsgilimlulunsveae vassAigi 6]
5.4 maseuiiisunanasaniluldlunszurunisnanais

nsthsefutiadeiuanganluuulilunszuiunsussaniingats Tneveaasdluaionisuss
W3fing wamsduiunisluszeina 1 ifeu ludounguniau w.e.2568 wuhdadiusiadensussydmin
flalldmudorimunvesdnfusidaianas lngndansuiulgs dndruveadeanasnin 70.5% wie 36.0%
Anidunisanas 34.5 Percentage Point wioAnlu 48.9% weifisuiurounisuiuuss (Lanafaguil 14) Tae
nsanUTInueuiidiedsnisussgiminAunidemunvendndasiliiosasiy agililifeniin

Pudnanivlidnnudnifuvtedsnesnieuiuivtnussylulanudeimun

]
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100%
80%
60%
40%

20% amay 34.5 Percentage Point

130 arag 48.94%
0%

nowliulse UGRENTPN!

W roudy g ves

(%

UM 14 dadruvesiuazveadevandniusinounayndnisuiuus

Ndayalunsned 8 wuithuudazifouiiinfyonveadunounisuiuuss 240 quwaifiou wavl
| A % ) a ' a Y] a Y] A o ) &
ANRASUIMINUTTIIIEBALNINNTT 0.10 Alansy 38 100 nFu wazilavinNsUsulTmudunauanunse
wansliiud1ninAaInAd auINNIZTUIUNITUTTINGANTanadan 2,880 Alansused wde 1,463
Alansusiol demaliyarinnugydeanadnin 158,400 umnsed wie 80,457 umsel Andunsusenda
Aldanele 77,943 vnsiel

d' 1 1 U U
AN 8 YaAINDULAZYaINITUTUURN

3789N13 nauyiulse naeuTuusa
n.W.- il.A. 2568 W.A. 2568
8aANITHER (99) 682 340
gORUBNAY (99) 481 122
Jeuazvoudy 70.5 36
ﬁmﬁfﬂﬁnglﬁﬂ (AlansuA) 2,880 1,463
yarANuayds (Umn/a) 158,400 80,457

' Xy a a = = ! o Y a v a
WHULAR - Haf’niqUﬂu@q\?aﬂf\]’]ﬂi'ﬂUﬂqimamLQaEJ 2 LU (ﬂauﬂ’i‘U‘U’;ﬂ) LR NBIININATIRN AU
Na  ea | a o
WIUNYN 55 U']V]maﬂiaﬂill

6. d3U
sitedviavonsfnuniated fuadednadsnsussgdmdndudlunis vssaniing (e
ANANLNAYRINTEUIUNSUTITNIANG Tagldinadianiseenuuunismeass Welinsizsianmsuesiym
wuindl 3 Jadeiidsmasiotmindudluntsussawiing ldun Araniadndameulimangan awdminds
aziBunldimngay uazAndlonminendsldmngay ndudiiunmssenuuunsvasoniaurinmeea
WUU 2 52U 3 Jade mntfusiiunsesnwuunsaassdunnneSea isvsuldedday = 0.05
srduiladefimnzanlunmssuauAadsnisussgiiniinues Scale A Usgnaudie aniutindsvey

o

WINAU 16.04 Alansy AUNUENTWINAU 6.04 Alansy warAH U nTNANAN9YINAU 0.10 Alansy 798

]
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AN RLATNAINNU0INTFUILNTUTTINIENG tnidn 22 + 0.04 Alandu ludvdinanuanansaves
nsEUILNISINNNT 1.00 (Cpk > 1.00) tisduann -1.52 u 1.05 flaguit 15

wéfuﬂaf{'}’aﬁmmzaﬂumimmmhLaﬁlamius'ﬁf\ﬁmﬁﬂﬁum Scale B Usgnaudae ntwindaeny
Wity 15.99 Alandu ArdwiindsasBeasiniu 5.96 Alandu uazaAnfetmdnandasiifiu 0.06 Alansu
ﬁgaéﬁmmmLﬁmmmamﬁmaqmsmumimiﬁ;ﬁﬁﬂ% ihitn 22 + 0.04 Alanfuludiiaauannsn
YDINTLUILNTHINNT 1.00 (Cpk > 1.00) iisstuain -1.37 18u 1.13 fagudl 15

Process Capability Report for Before A, After A Process Capability Report for Before B, After B
Before A Before B
LSL Target usL LsSL Target usL
i ] ] Overal Within
=== within Cp 0303
CPL 2871 g
Oversl *u 38
Pp 0514 Cpk 1.365
PPL 2380 10
U 132
ok 1382
Cpm  0.000 5

20

in Overall
€ 0579 === within
cPL 2682

15
cPU 1524
Cpk 1524

10

Overall
Pp 0570
PPL 3589
PPU  -1649
Ppk 1649

5 Com 0123

o— . : . = o— =
219625 220025 220625 221125 221625 222125 2195 2199 2203 207 211 215

After A After B

Within
cp 1
oL 1309
cPU 1053 39
Cpk 1053

Overall

Overall Within P
20
=== Within

=== Within 18
cPL 1230
Overall U 1132 15 Overall

Pp 0965 cpk 1132 Pp 1106
PPL 1070 PRL 1152
PPU 0860 10 PPU 1060
Pk 0.860 Ppk 1060
Cpm 0935 5 Cpm 1114

[ - [}
219625 220125 22.0625 22125 221625 222125 2195 21.99 2203 2207 22 2215

The actual process spread is represented by 6 sigma. The actual process spread is represented by 6 sigma.

Scale A Scale B

JUN 15 lWSgUEUANENINTaveINTISUTINaULAE U U

Mnsuseduiladefmnzailuusulflunssuiumandngie nuhdadiuaiedonisussaimidn
Lilgmadorimuaveswdaduriiaanas lnedeulsuugsdadiuiminaainndouainnssuiunsuss
W3dndanasain 2,880 Alansusel wie 1,463 Alansused dwalviyariniugaydeanasain 158,400
vmsiel wide 80,457 vmsel Andunsusendnenldanels 77,943 umsed

NANITITUNUIN AIANNAINITAUDINTZUIUNIT (Cpk) Winduanifosndn 1.00 Wunnndn 1.00 uans
Tfuinnszuaunsfiuultuansonuauamnwldity uazaenndesfudofuumnniu aenndesiy
Noguera et al. fisnuimsldnisesnuuunisnaass (DOE) anunsatiewiine Cpk wavanuuusUsIu
vesnszuaumMsliogeiiuszansam uenanidiaenadesfunuanues Douglas C. Montgomery flszyin
A1 Cpk 11NN 1.00 axvioufensyuiunsiiduiinnuanunsalunsnevaussdarimun wiidanasiamunly
1 133 Wlelimnzaulusefugnaivings

ogslsAmumantladymadsdiduiioins fnviamendadusioun 22 Alandu uazfudeyalu
1813779 e89l3lé%As191 long-term capability (Cpk LT) mndasnisudilamegnedsdunasiinnny
Undedenisadfuindy msfinisdufunulaeiinismuauiudseng 4 Wy frenalunmaiuiaegis
anmindeulun1afiudegns wag Bulk density vasudndugt iusu ndsaniuasiuunsaununds
ﬂ%JU‘quﬂ (Control plan) L1 monitoring reaction plan setpoint locking LﬁamUQums@?%ﬁumﬂuaumm
wiauadunmsudledametedsdusioly
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7. daiduauu

7.1 Ysudgegnesiaiiios Tnansdnwidadelunssuiunisussynsing au1aussy 22 + 0.04 Alansy
A a v Ao !
LB NANENITOVDINTLUIUNMTUTIY AT IAAINEINI5OVINTEUIUNITUINATY 1.33 (Cpk = 1.33)

7.2 MUATBLINSANHLRNIZNTTUINNITUTIINTANG VLN 22 Alansy 4agANURUILLUTINYY
a o ¢ . v 1 a O ! = v a a o ed v ¥ =
naAnAu (Bulk Density) 941 nSusiadns Wit wan19l991UNIAUANIGINNANA IO 9 AItU T3A23
nsfnwuazneaesdmsunandadilusdazeiln iemAivangaud niunuaunsEUIuNIS

7.3 dwsulsanunsdifnsddilymuszsiandu q 8n Feauisadmannsideiludssendldlunig
widamdu q lunssurumsndalduiendu wsgasriliaunsameanmunvaulaegiagniouas
5I057 FaRnInsuidymlagiBnnsasainasign

8. NnAnssuUsENA
HId8veveuAMUSENNTaAn v IiAueuATIzideyauaran1uilun13vinide saudaveveun

wIngaeAauinsitvnisaduayulunivinideassil
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