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4 geal) dlae 338 Jilas (3 -3) A8 JSA)
Process Capability Report for Acide

LSL Target USL

Process Data | | | Overall
LSL 065 | | | — — — Within
Target 0675 ™
usL 07 ‘ [ Overall Capability
Sample Mean 0678 | | Pp 0.28
Sample N 50 | | PPL 032
StDev(Overall) 0.0295545 PPU 025
StDev(Within) 0.0258721 ‘ ‘ ppk  0.25
[ -0 | Cpm 0.28
| 1 - Potential (Within) Capability
| AN | Cp 032
N CPL 036
CPU 028
Cpk 028

060 062 064 0.66 0.68 0.70 0.72 0.74

Performance
Observed Expected Overall Expected Within
PPM < LSL  40000.00 171717.05 139570.96
PPM = USL  80000.00 228321.16 197568.47
PPM Total  120000.00 400038.21 337139.43
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0.81 0.80 1 | 230 40 | 45 | 14 1
0.74 0.84 3 2.30 40 45 14 2
0.77 0.82 1 2.30 40 48 14 3
0.63 0.67 3 2.30 40 48 11 4
0.72 0.82 1 2.30 44 45 14 5
0.60 0.68 3 2.30 44 45 11 6
0.55 0.73 1 2.30 44 48 11 7
0.91 0.73 3 2.30 44 48 14 8
1.03 0.92 1 4 40 45 14 9
0.84 0.81 3 4 40 45 11 10
0.72 0.84 1 4 40 | 48 | 11 11
0.88 1,02 3 4 40 48 14 12
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Coded Coefficients

Term Effect Coef SE Coef T-Value P-Value VIF
Constant 0.7984 0.0259 30.82 0.000

A 0.1489 0.0744 0.0203 3.67 0.002 2.44
B 0.0106 0.0053 0.0157 0.34 0.740 1.47
C 0.0101 0.0051 0.0159 0.32 0.754 1.50
D 0.1746  0.0873 0.0159 5.50 0.000 1.48
E 0.0395 0.0197 0.0259 0.76 0.457 3.99
A*B -0.0225 -0.0112 0.0317 -0.35 0.728 5.60
A*C -0.0155 -0.0078 0.0321 -0.24 0.812 5.75
A*D -0.0135 -0.0068 0.0322 -0.21 0.836 5.71
A*E -0.0151 -0.0076 0.0203 -0.37 0.714 2.44
B*C 0.0137 0.0069 0.0263 0.26 0.797 4.11
B*D -0.0168 -0.0084 0.0264 -0.32 0.755 4.08
B*E 0.0081 0.0041 0.0157 0.26 0.800 1.47
C*D -0.0027 -0.0014 0.0259 -0.05 0.958 3.94
C*E 0.0186 0.0093 0.0159 0.59 0.566 1.50
D*E 0.0116 0.0058 0.0159 0.37 0.719 1.48
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Aside = Bo+Bi1iXi1+B2Xz (1)
Regression Equation in
Uncoded Units
Aside = -0.152 +0.05117 A + 0.1009 D
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Residual Plots for Aside

Normal Probability Plot Versus Fits
. L]
o 0.10 .
= 1]
£ S 005 s ..
o 50 b= 3!
] 9 0.00 . .
o o [ .
10 -0.05 ¢ s’ .
-
. o0l * ' ‘
-0.1 0.0 0.1 0.6 07 0.8 09 1.0
Residual Fitted Value
Histogram Versus Order
8 0.10
> —
< 6 T 005
S o
T 4 S v 0.00
= &
2 -0.05
T -0.10
-0.10 -0.05 0.00 0.05 010 2 4 6 8 101214 16 18 20 22 24 26 28 30 32
Residual Observation Order

(Improve) (waill 4-3-5

Glllie S Sl agaall ea A geall ad il Al el e Glalae) paad o3 Als jall w38
O (4) iy Jsaall b Ganm sl o) Jalad a5 < jelal (Juaiil) Ay Jlenind A (e L b3
i) g (Jiaall by Aysiee el se cailS (D) Almall gy (A) adll (e AT Culall (5 s
G s ol 5l 3ly) o Lay Aysine (S5l (E) opl dpsis (C) opasil 5 n 4a 25 ¢(B)
o dalgall looands o A0 @hai¥ s il Gl dmpen af (o S 6 Al Ay il Jal sl
Jisbi b3l Jaady bl pall 85 ) Alae oL 4 gimall Jal gl Jalaty Cialid) S 13 ¢ 4 ginall
S oalall Gl ol Jadd) GUaill 13 ey (%0,70-%0,65) Alxiee diaseny il ) ol
s sadall Culall 8 A gand) da 50 (e 2 sl jpedd ey U lll a5 O Lany L el
G ¢ il ueail s edd) culall e Asidl diaseal) a0 yaad @ 4de «lay (10)
—% 0,75) ¢« 253l ain by Sl dageall af il @l e 5l L (%0,85 —%0,75)
A audll 8 A gy %0,85 et 51 %0,75 e J8 & Al da el 0y A 0ie (%0,85
VA e bl e b i) 3 gas) Ganm i sanl i wmi Sl Alead) Jal s e Ulas ¢ U
a3 3y, Jlexcia
Juadil) 43 48y b PA e Gpeail) 1-4-3-5

ouidall 238 Cpaat ga lgia ia jall g Ba0ate Ol paiar pla Al paiia Lt i Al ISR Julail
=t » 4 (Response optimizer) lsivyl addia  Juadll Al 44 Hlha Jleaiul s ¢ 2l

2021 4l [ Jg¥ O5S [130 : 3l & ppicmb! Bzold [ >LaidY g 815V B2
(158)



ALt I i 55 3 (STX gy ord) 5 sl romin eekes 3
Wl wajb

Lmsenl) o wmi ) Lleall Jol se ilalae] ypanil alleaian) 23 Juaiill 13 s iy 53 (Minitab)
wua&wdjwm@meauhd\w\dn\ﬁuh\m\u\ wh)\uhlku@hu_d\ﬁjlﬂ\w
Gy e lidie ssie dies ol 100/ pe11,1287 ¢ (A) pudl o JAI Culall (3 5ause
TS %0,675 Cux e L(2) ) JSA 8 mnge LSy ¢ delu 2,5538 « Ll (D) sl
4—.’\+4u‘>1\ i (A dagall gl e UWe s Wiy s %0,70 5 %0,65 ao 4 geall ddrgioe

(2) ) Galall b mumsa LS

Lty s (2) IS

14.0 a0
[11.12271 [2.5533]
110 zZ20

Optimat
- =]
D: 1000 "EIT
Predict Loww

Aside
Targ: 0.6750
v = 06750
d = 1.0000

alall | alae)
il Al 2-4-3-5

b yigall (e daiSall il A (e o) Jidad il acs &3 bl Jalas il aSl (o gl
Lipaall Gl s el sed o3 clgr Jasi jall a5 Cojlaill spanad el gl (e slgiY) 2ay | Lpus
A5 ie (e (3) B IRl (8 Bpuat 1) il A e ApetSl) il I e Ll 5 (4) Jsanll 8
?“'ﬂ‘ e é\;.“ k_ul;.“ d};.mA.l 4LJJ)A cals ).:S\).“ k_i‘)J}AS\ u\ L;r— d‘)!.m.u‘zll (a.\ M_u.n.u)]\ &_1\).1}«3\
(e LA\AJ\ culall 3sawd Jle 5 st ‘;\ il (g gl e JEnY) uy (D) u.\m;.d\ Clgg (A)
Os e oA @l ) Al Aa gesll a8 e 5l 58I W S (D) gazaail) gy (A) asd
An 0 e 2 e (5 s () (mdiie (5 e e (sl g g anall (e (A sl (3 e i)
Ol A gan
Gsamse Jalse daads Ao gl 3okl and ide (8 )il e 3 3all el daldl e a8 aeg
Ssiwars ol 2100/ ) 211,1287 (paidia (s sinas (D) Gaianill S5 (A) aull (o A ulal)
Ladliey Calll B Lpnisds Sy Al Ggal) 230 48 el | il e dels 2 5538 liayl (yaddia
AL shal) alaal) 5 a1 AL aasill L Cplelall Gany s (LIV) and ae e 33ke ) Jalsall apaad il
Pl dngiy gl S

e (1) ) e (B) (e il 1 ) din gas Ak (a5

20000 = 4a 8 O sile IS G gl Cinsial

3,65 ) 2,67 o LS s s piii p iy
Glaca el ) laala
13 gad) Cpwal 1-6
e andll 33 & et e 3 e 20000 ) Uaa 120000 oo slad¥) sae 8 omlaasy) o)
N Gl = gt Baga (A Gpead Al g (Aageadl) a5 B2l duluall palladll ) eladiul
agaal) Lagle Jlariad ) - Adiaiall g A pal) il B (pa (A g¥) Aae AN duda jil) el e dlldyg
(0N Cl) 7 giia Baga Cpead (A agw (Gl aland)
D ARl Sl s..n.ms.. audls 2.6
s lebudial Ay yha Y1, (Al sl Cal) s LYY and cpadl )l aicaal Al Jaal) Callss Jian
DY) el s AN Al CAlS
Y5 (LAY g sladdlecilaill s Al ) ga (gl Y1 3 sall) CAS et aal ) lall A4l A A4l
QPR
1t 844000=210000+204000+430000

2021 4l [ Jg¥ O5S [130 : 3l & ppicmb! Bzold [ >LaidY g 815V B2

(159)



S Lgie 3aal 5 IS e 0 (%0,70-%0,65) Jsiall @laill ge A Jall 4 hasll Claa sadll ) Ly
) 1)t 4220000 =844000%5 : 58 & <l il lasall Hlase (3 Calli aal g oy
15l 4220000 sy Call<all (a1 53 o Ll dpleall ol o clalac) gad () elly
agaad) Lagia Jlaricad () = ALiaiall g A jal) cilada b cpe A Ao LAY dpda jil) Ll g8 dlldy g
(AR Sl A (2835 B agn (Gadi ) il )

At ) <l jigal) Jalade (3) JSl)

Main Effects Plot for Acide

Data Means
Skim milk poder (g/100g) | Inoculation temperature (c) | Incubation temperature(c) Incubation time (Hour) fat percentage (%)
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The effect of applying Six Sigma methodology in
improving quality and reducing internal failure costs:
a case study

Hussain Dawas Saeed Abdullah ,
A. prof. Dr. Nidal Muhammad Reda Al-Khalaf

Abstract

The use of the hexagonal diffraction methodology helps in improving
processes by using effective analytical and statistical tools and
methods. This research sought to apply the hexagonal diffraction
methodology to improve the quality characteristics of the yoghurt
production process and reduce the costs of internal failure in the
Rafidain Factory / Dairy Department.

For the purpose of applying the hexagonal diffraction methodology, the
following stages were carried out:

Definition: The critical quality characteristics of the yoghurt production
process were described and the acidity characteristic was selected.
Measurement: Five potential factors affecting the acidity of yoghurt have
been identified.

Analysis: The experimental design method was used to discover the
important factors that affect the acidity values of yoghurt.

Optimization: The optimal process parameter settings were determined
by using the preference function method.

Control: The settings of the optimal process factors are attached to the
checklist for verification operations within the audits.

The results of the research showed that skim milk powder and
incubation time were significant factors on the acidity values of yoghurt,
and the optimal settings for these factors were 11,1287 g/100 g for skim
milk powder and 2,5538 hours for incubation time.

Keywords Hexagonal diffraction methodology, optimization,
case study, design of experiments (DOE), (define - measure - analyze -
improve - control) DMAIC, improve quality, reduce internal failure costs.
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