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Process Capability Report for Acide

LSL Target USL

Process Data | | | Overall
LsL 0.65 | | | — — — Within
Target 0675 _ rm
usL 07 I [ Overall Capability
Sample Mean  0.678 | | Pp 028
Sample N 50 | | PPL 032
StDev(Overall) 0.0295545 | | PPU  0.25
StDev(Within)  0.0258721 pPpk 025
I - | Cpm  0.28
| v N Potential (Within) Capability
| AN cp 032
N CPL 0.36
CPU 028
cpk 028
L \\

060 062 064 066 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

Gaalill dlae) 1 jaadll
(DMAIC) Jada 3 33 ) (puultall 3 gad) dpagia (Gl Jal ja 3-5
(Define) iyl 1 dg¥ da sall 1-3-5
01l (5 gual A il ) il clll 80 pad A jal) (ailadll e 38 5l a3 dls pall 028
ASill s A sand) A 2y sl pl Al 1N Ol Basa pailad Jali GG DB 445 (e dagas
Glll Sl o il JRI Sigi Y i saal) dpala HUAAN 5 A Al oda s ol sl s An s 3l
o saa Aoe b 53 N Clll 1Y) Le e oSall o Sltinall | jaee | e (1585 0 (Says o2V aleny
Oo iy Al s il ol 2l Adee A seall JAaY) sl (Gaiad sa faaiSll Cadgl) GIK Sl Y
a.u\_)ﬂ\ FRYY ‘;M JQ&AJBJM&%F\ uaibadll
(Measure) o« 4da 2 2-3-5
DAY Gl c@JBLg..'A’_.\‘E;\MJ <ol )l ol B s ‘;‘)3}3 ‘:\X\ Jal g2l sk &S ada jall o2 ‘;J
S5 A N A y0a ) L) 3 e 3 Y 5 dge sl 5 gl ALl o) e e AZEL 2ry Al
L (2) A JSE LS il il all) 2Ll s g e

il ol 82 gl il 5 ) Tlada (2) o JS2I

2021 L [ ¥ S /130 @ amdl [ 46 Aaa ag patial) daalald) [ alai®y) g 5 1Y) dlaga
(154)



1 AR JAR GRS (a8t g Bagadl Gawad B (Six Sigma)owdd) 3gaal) Liagia Guadai S
Al Al o

Gl i

wadls g
Gl il

il gl

Gl i

Al s

Gl
LR gl

laday
YN

)
7 s e 3 g dilial aiatl) g Cudatl) o e Wy 16
(& 3
e
_h\"bJ LG_ culall i Ciliae g S
(Al du :
sad) A8l Ll e 10 80

s 38

ulall (3 e
?‘*‘-“M ) \é_l‘_k.

Lmgen a5 3 Alaisd) Gy pdall ) aaail Gl e ¢ Jaladd) 13a Jleninly oS3 ey
Sle i gl il alll £l Adee 8 Aiecmid) Aldinall Jalsall (e e Sl S5 il ol
pd e il HS) AlSal gl Jal gall 03 s o) Laas  Sledll il lll 3358 da jall ailiadll
3l sall g AWl 5 21 _3Y1) Al julee o 2l Loadl ol paall ae ALl &5 @Al il ) cll) A ges
e g LS il ol A gan o e i ) Aldinall Jal sall gaen sl (Rl 5 Gl 5 sl
(1) fo dsasll B

I Gl dada pan a8 e 3 i pall Aldinall duleal) Jal 5o (1) o) s>

Al Huleal) Cres Canial) Aaleall Jal g2 22a1)
3 sall pedll o (B uls Bsae | 1
ol Al 5 ) s da ) 2
okl Aaalall 3 ) ja da 0 3
3 al s S 5 4
sl Opanill S 5
3 5o opall A 6
3 5 ulall o) 8 7

Gaalll dlae) 1 jaalll
Alaisall 3 yigall JA‘}:J‘(QLM‘_ALJM&}‘BJAHJJAS‘&AL@’;‘)AM‘M‘AA\J’J‘ & 2Aad A2
(Y sl e as il e 2 5a el pal G a el s g il Gl dda ges 08 o

el e A Gl 3 panses Al Gl a1 (A Jalall) ansall (e QAN Culall (3 sane (1)

2 5 il Al e 2ay culall 1 Gl Led by I calall 5 ) s As 31 (B dalall) il 30 s A 3 (2)
ulall

SJ.-AAA.“MABJ\GS&_\:\H\ M@ééﬂ\ ;.gl;“ﬁ)\)aa;)d : (C d.al.d\)i.mhl\ 3)\):3.;)1 (3)

sl it b e Y1 3 3L sl gl ; (D Jalall) gl i (4)

Al i  Alewinaal) sl a3 i ¢ (B Jalall) cal i (5)

4 gaall af Gl il Clll s dlae &5 ¢ Ay llaal) i) aes s il apeal Jilail

@ SN Gl e de 100 Jlentiny cyppal cojladll mea () SAL joaadl ey . el sy clll Clisel
) es
(Analysis) Jsail) 3-3-5

2021 Gl [ J¥) 088 [130 1 ) [ 46 s 4 patival) daalal) [ SLaiBy) g 5 1Y) Alxa

(155)



s Lo a1 ARIAN JE8Y BN (il g 339l Gpuad B (SiX Sigma)owlded) 3 gaal) daglia gadal i)

Leiw Ailan) 283e oLl 5l Jalgal) Jilaty Cojlaill manai e pulad IS dla all o3 &3S
Sl gall alina Jilail o ylaill araad Al ) o3 Jlasind <A1 ey 335all dajall Gailiadll G
i) apesi et Alsall 038 3 Aeciall 3 gall il Cll dngen af B i ) Sl
Y1 e il ALEY) L Galal) Jilaill 5
Ul azaai 1-3-3-5

oadli 5l Gl AU Alee e cpladll arenal Gadadl (e e dalse ded LA o3
2N(5-1) Juesind &5 (2) ady Jstadl (b colaill Ledaminl a3 (A Lty siase o Aalenll Jol 5o Aaild
el 5 At N 8 e alSU ) S5 Alla (V) A8 pe A pul) Al oyl apeal
A galdl (& mase LS ) S (32) (Mlaals ¢l JSS e el ¢ ) @i il ) Gl A gea e
Lasen ol a5 il il g 4 sl dlalall el asebial gl (3) @8 Jsaadl mass (1)
e gaal ¢ Minitab ,version 18 (Jbas¥) mdill Jleail a3 ai jaieS jedall culsl)

Aleaay) Jallal
a3 AI21) Jal gl iy ginse (2) ) I
& sl Gilalac) 6 siwall Cilalac Al Dleall Jal 5o 2=l
Sl adadial)
14 11 A sl (e Jad) culall (3 saia 1
48 45 B =il 3,0 s dx ja 2
44 40 C Lualall sl o da o 3
4 2.30 D Cranill i 4
3 1 E ol A 5

Gaalill dlae) 1 jaadll
A geall &y a3 arenai (3) &) J2n

T gl i Jal el Aol
(LAA)
2,5 | %o | E D C B A Luail)
%
0.81 0.80 1 2.30 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
0.73 0.82 1 4 44 45 11 13
1.02 0.94 3 4 44 45 14 14
0.77 0.83 1 4 44 48 11 15
0.84 0.94 3 4 44 48 11 16
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Gonmae OF G LI (4) 28 Jsaal) 8 A sinall el y Jal sall il sl e ((4) pB Jsaal
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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 1.8
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Aside = Bo+ B1X1+ B2 X2 1)
Regression Equation in
Uncoded Units
Aside = -0.152 +0.05117 A+ 0.1009 D

Dol
Ul pidl ; (A saall) Aside
D1aaiY) 73 gad Clalaa (a5l 551 Bo, B1, B2
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Residual Plots for Aside

Normal Probability Plot Versus Fits
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Main Effects Plot for Acide

Data Means
Skim milk poder (g/100g) | Inoculation temperature (c) | Incubation temperature(c) Incubation time (Hour) fat percentage (%)

0.875

0.850

0.825
c
©
['F}
= 0800

0.775

0.750

n 14 45 48 40 44 2.3 2.5 4.0 1 3

Caalill ¢ dlae
(Control) &4 5-1-3-3
il ok 3 yial el As ye e Aadlill Gl o) e Blaall Glaca o A8 ) Al g e ot )l (Bl
G S5 e (g S g @IS (ha Congll s 65 yatinn 8 slasns s A ye in el dlee s JA (e
Jallad) Aa) el Al @ty JaY 5 dasiall culatiall ssa & (mladsl Egan ) caal Al Zalal) cUadyl
Gl llee (pann sl cililee o) jaY daad all daildy el leadl Jal ge clalae ) )
Glua gil) g claliiiay) slagla
clalitiay) 1-7
Jalsadl a3 A (e jlail) a5 avenal 3058 Jagud o Jary daill 5 sl Jadadia sl Jlenial ) 11
re V) il e aa s il Cll) A e a e ALl Alladl)
sl o AN Clall Ssmise -
cAl 3 ada -
LAl EJ\); :\;)J -
Opanill cd g -
oAl Ay -
Ol G g 5 anall (o (A sl (3 saise dal se () (i bl Qs g apanal 313l Gukai SIS (052
Al cpall Ay cpumatll 55l Aa yag gl iy (Jiad) by Aumgeall ad e 580 o) Legd S
el e B s
¢Camdll Go (JAN Culall (8 saise (o (adiie (5 e (A Lgliad o5 A geall Bl dleall el so o )
Aelu2 5538 ¢ (asill Ky (e (midie s siues o) 2 100/0611,1287
c_\;\u\ LBM uas;.mj\ L;}iumj\ BLG\)A Qa c:*\.;AJAAM e:\sl dld\ k_mgj\} du:uj\ ‘_A\ d};@}ﬂ u\} 4
; Opmnil 28l it (5 shall 5 pusll (10 LAY
sl €] Ak 5 30 8 gl A Canll 13n 8 As il asland) 3 gl Fagie Cul ol Jleaind of el 5
el Ll CalSs (ada g 50 gall (5 e @8 ) (e
clua gil) 12-7
(URAi e (5 5iuey (pamaill o Bgga il e AN (o all B e dalse il ]
= (SACCO-Y082 F) 3l Jlaaind 2ie il e 4elu2 55385 #1£100/41,611,1287
Ol cilllaie 5 3l bl sall 3 g0n Garia A senll o et il Glli S clll 2L Alee

2021 L [ ¥ S /130 @ amdl [ 46 Aaa ag patial) daalald) [ alai®y) g 5 1Y) dlaga
(160)

w




s AR JEEY CAST (jadat g Bagadl Gamal A (Six Sigma)wlad) 3 gaal) Laagia gulai S
ZJIA a.ub.\

iea geall ard (e Jrmiall Gaill e Y ga s At Gigaa e (e 2SBI A ) dabadia 313 Jlasiiad
'S\ IS

At ol i Rlee 3 AT E 5 e (50 aladial v ol Qs aenad 3131 G ale |
Jéw‘

2

3

A ) jaladd) Y )

paalia Baly yll g Jaaill Jaaa Bagadl 801, (2011) ¢ dlae Cpuad ¢ 3508l ¢ 2l e 1 3 ¢ (gl Al
sl AU LN ¢ glee | (AW Akl ¢ Al Gl g
waibad o daildl) Laagw Add) £13) 48 ghiaal 3asmiall cladiall Adsa (2013) . ma S ¢ ()
25238l Zallo 5 Lpalae lal o das punnsal) £13Y) (bR Laaaaad) daagiay #1000 45 Jial) Al
i) alaall

(R o

J;AJ\ la ‘BJA&\ cW\ QMJAS‘ SJL\! gé 3.3:1.\3 JAlaa c(2015) ¢z d.\.\.\ cd;di .
).&.\5\ J\J ¢ dﬁmd 3 Q\J\-\AY‘J JJLEJS\ JSA.A FAARA] 34393\ SJ\A\ (2016)6 e ¢ u)...a“ .
L&Y 3 jalall cdﬁhﬂ‘ h‘gﬁ - byl — e}é.\’d\ PARRA( sagaldl 3yl (2019) ol ¢ sl

cenalall LI F5aal)

¢ daiy | oY) daall cctlipdaly g gt Bagad) 35030 | (2017)c JalS Les dsns ¢ dime mlaa ¢yl

il 5,80

G e iy ¢ gl dgalsa (b Euas ggda SIX-SIGMA ¢ (2007) « Jall de deme ¢ il

OV Aradlad el yaiall
¢ za) daal ¢Me daa i ¢ Six Sigma Aiu Laasw ¢« (2008) ¢ 2l ¢ s b ¢ dSka ¢ g
_dﬁg—ﬁ)\ﬁww\ﬁ\ﬁﬂ\)’sﬁcﬁﬁlﬂ\c@tﬂ\w\

J\J 3 u.nL\_)L 3 ‘;AJSJU w&aﬂ\ Q..AM\ gé a.hbdm 34\9@.“ SJ\J\ ‘(2018)6 Q gana JS.v )..v\ suijgi\
A isen

A

2

b~ w

.8

9

e jalaal) (LG

. Antony, J., Vinodh, S., & Gijo, E. V. (2016). Lean Six Sigma for small and
medium sized enterprises: A practical guide. CRC Press.

. Bewoor, AK., & kulkarni, V.A. (2009). Metrology and measurement, New
Delhi , Mc Graw-Hill.

. Coskun, Abdurrahman,2010, Quality Management and Six Sigma, Croatia,
Sciyo.

. Feigenbaum, A. V. (1983). Total quality control Third Edition, New York, MC
Graw-Hill.

. Gygi,Craig,Williams,Bruce, & Decarlo,Neil,(2012),Six Sigma for
Dummies,2nd Edition,John.,Hoboken,Canada, New Jersey, Wiley & Sons,
Ins.

. Nair, A., Malhotra, M. K., & Ahire, S. L. (2011). Toward a theory of managing
context in Six Sigma process-improvement projects: An action research
investigation. Journal of operations management, 29(5), 529-548.

. Pande, P. S., & Holpp, L. (2002). What is six sigma?. New York, NY: McGraw-Hill
Professional.

.Pheng, L. S., & Hui, M. S. (2004). Implementing and applying Six Sigma in
construction. Journal of construction engineering and management, 130(4),
482-489.

9. Pyzdek, Thomas, (2003), six sigma hand book, New York, McGraw-HIll Companies.
10. Pyzdek, Thomas, (2003), six sigma hand book, New York, McGraw-HIII

Companies.

2021 Al [ Jg¥) 0siS /130 1 2wl [ 46 e 4 paiiual) daalal) [ LaiBy) g 31N dlaa

(161)



s Lo a1 ARIAN JE8Y BN (il g 339l Gpuad B (SiX Sigma)owlded) 3 gaal) daglia gadal i)

11. Senapati, N. R. (2004). Six Sigma: myths and realities. International Journal
of Quality & Reliability Management.

12. Singh, K. B. (2015). WRAP THE SCRAP WITH DMAIC: Strategic
Deployment of Six Sigma in Indian Foundry SMEs. Anchor Academic
Publishing (aap_verlag).

13. Stevenson, W. J. (2015). Operations management, 13 edition. New York,
NY, McGraw-Hill Education.

14. Taylor Ill, B. W., & Russell, R. S., (2011), Operations Management Creating
Value Along the Supply Chain, 7 editions. United States of America , John
Wiley & sons, Ins..

15. Wiggenhorn, William,2004,SIX SIGMA BUSINESS SCORECARD, United
States of America, McGraw-Hill Companies, Inc .

16. Zu, Xingxing, Fredendall, L., and Robbins, T., 2006 , Organizational Culture
and Quality Practices in Six Sigma , The 2006 Annual Meeting of the
Academy of Management .

Gald
-
-
(1) 2o Gl
Create Factorial Design: Designs >
Designs Runs Resolution 2~k-p)
1/4 fracton
2 fraction
Full factorial
MNumber of center points per block: l o -~ ]
Number of replicates for corner points: ] 2 £ ]
Number of blocks: 1 ~ l
o | _ comcar |
-
-
(2) A @alal
Response Optimizer: Setup >
Response Goal Lower Target Upper Weight Importance
Aside Target J 0.85 0.675 0. 70 1 1
§
Desirability functions for different goals - how weights affect their shapes
| Minimize the response Hit a target value Maximize the response -
Weight eigh Veight
[T _‘77" 0.1 - o _"ﬁﬁ_
r \ Fi E
] d \ 1 { 1 ;.II
0 10 10
Target Upp ower arget er Lower Target
Help oK Cancel
e » < Py 4 Bt 0 b
2021 4dud [ Jo¥) Osi\S /130 : 2l [ 46 Alaa A paiiuall Azalad) [ aLaidy g 3 1aY) dlaa

(162)



s AR JEEY CAST (jadat g Bagadl Gamal A (Six Sigma)wlad) 3 gaal) Laagia gulai S
ZJIA R.....U.s

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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