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Abstract:

Research study and analysis of the question of improving the production processes and
optimize the production of cement that is considered important and vital industries in the
economy of a State. Through the use of modern statistical methods in quality control of
production processes in order to identify deviations in the productive process and structure
appropriate corrective action in time. Response surface method was used in optimizing
factorial design 2% on improving compressive strength of cement by examining the effect of
the four phases in clinker cement product , as the results showed that the phasesC,S and
C3S , have the greatest impact in improving the strength of cement resistance at high levels
to each of them, also the results showed that the optimization process is recognized when
the focus (36) for the first phase and the concentration (67) for the second one when the
power of resistance to compression is (27.75)
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2% il LA 5 daa sl @l LAY (1) Jsaa

Run| A|B| A|C| A| B| AB/D| A| B| AB|CD| ACD |BCD |ABCD
B C| C C D| D D
| - - +| -] +| + - -] 4|+ - + - - +
a | +| - - - -+ +| - -+ + + + - -
b | -] + -l -] + - +| -] + - + + - + -
ab | +| +| +| - - - -] - - - - + + + +
c A - +| -] +] + - - + + -
ac | +| - -+ +] - - - -+ + - - + +
Bc| -| + - |+ -+ - -]+ - + - + - +
abc | +| +| +|+]| +| + +| - - - - - - - -
d| -| -| +|-| +| + -+ - - + - + + -
Ad| +| - - | - -+ + |+ + - - - - + +
Bd| -| + - -+ - + | + -+ - - + - +
Abd | +| +| +| - - - -+ 4+ 4+ + - - - -
Cd| -| -| +|+ - - + | + - - + + - - +
acd | +| - -+ o+ - -+ + - - + + - -
bed | -| + - |+ -+ -+ -+ - + - + -
Abed | +| +| +|+]| +| + + |+ +| + + + + + +
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Level C3S Czs C3A C4AF
Law (-) 40 10 7 11
High (+) 60 38 12 15

Led a0 (2005 ¢dis) aniea (e ol 3 aay Citan) Cala e (i ey Gl Blicaill) 2 slie (il C3D g
C Ll Compressive s D abY) Days (40) a8 Jiay Cums 3 ) 5S3all Jal gall il sl aran 2ic
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Run | A(C2S) | B(C3S) | C(C3A) | D(C4AF) C:D

1 -1 -1 -1 -1 17.21
2 1 -1 -1 -1 19.95
3 -1 1 -1 -1 18.81
4 1 1 -1 -1 24.5
5 -1 -1 1 -1 19.92
6 1 -1 1 -1 17
7 -1 1 1 -1 21.19
8 1 1 1 -1 24.4
9 -1 -1 -1 1 18.5
10 1 -1 -1 1 21.73
11 -1 1 -1 1 21.29
12 1 1 -1 1 24.25
13 -1 -1 1 1 15
14 1 -1 1 1 20.5
15 -1 1 1 1 22.21
16 1 1 1 1 24.44

e Al (addid) aall (1-) 5 dalall eV sl (14) dia S
Jogall Y clgind) Jic (19.95) siwdl S QL A&l daY) Jalsall iaY)
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21.19 25.4 22 2444
19.92 / 17 15 / 20°
18.81 - 2129 2425
17.21 Toos 18.5 2173

2% araall owaigh JS& (4) Jsi
(18.5) 4wl XS ¢ day Y s dasdial) Gl giuall die Laliaal 23 A glia D (17.21) dall) (st Cua
(1Sas (D @l skl JeY) asliy A B, C ) os¥ &1 b (aidia) aal) vie dalia) Jic
O A pdns ol a8 (A Z o oy aw ) JUll (5) S (8 LS Bl adall a5 Loy

¢ el il i a1 bl ) e s e Jay Lee radall ) sill i 315l

Zj

sl o

o sall bl Jladiad) 548 (5 J8&
Vel a5 Jal sall A Nl L8001 Gl Yl 58 anaaill 13gd bl Jalas Jgan (o 5S30

rh L& (9).......(4)
Bliai) daglia (aadl Ja) gadl <l il ad (4) Jgan
A=3.1 BD =-.067
B=4.15 ABD = - 1.845
AB =0.97 CD =-0.66
C=-0.2 ACD =1.20
AC=-0.83 BCD = 0.44
BC=1.03 ABCD =-0.78
ABC = 0.005
D =0.39
AD =0.37
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Jaladl 1385 (3.1) Llatay Jlaacai¥) A glia (e 3y 3 Js¥1 ) shall Jiay 3 A Jaladl o JaaDls Silad) Jsaadl (4
Liadd Baalig ¢ 138 5 92 laiay (Al il gt Jliy € Jalal) Laias (4,15 ) ey 4 gliad) 348 50 1 0 B
Lale ol s Jgan (8 3 sdall Uadl) ae Leaed (S A L) i3 daely 5 45000 clelall o

ik WS ANOVA Jsaa 588 (3) Aaleall 8 LS asad ilay jall & g0nna

bzl daglia aadl ¢l Jlal (5) Jsaa

S.0.V d.f S.S M.S F

A 1 38.50 38.5 8.48

B 1 68.64 68.64 15.11

C 1 0.17 0.17 <1

D 1 0.46 0.46 <1

AB 1 3.76 3.76 <4.54

AC 1 2.75 2.75 > 1

AD 1 0.54 0.54 <1

BC 1 4.26 4.26 <4.54

BD 1 0.018 0.018 <1

CD 1 1.78 1.78 <4.54
Error 5 22.74 4.54
Total 15 143.61 9.57

(4.54) s AN (1,15,0.05) Ads2all F el pa Jal ol 43 gusnall F e 45 5130 22y ANOVA Jsaa
AU ol Al an o L gy gine ye il A5 3 saill LB Ae Dyginaled (B ¢ A ) @l Gl ass
Gl e (1) Aabeal) cann A el 13gd HlasiV) 23 sal (L sine e LgisS) A sdiall Uadll ae die L))l
b LS (ssia e 4y Jelal)
§=BO+ B, X, + B, X,
=2079+ Zx;+ =2 x,
=20.79 + 1.55 X; + 2.075 X,
R LS (-1 e 41 ) @ XS af i sats 73 gaill Al giall adl) e saall
$ =20.79 + 1.55 (+1) + 2.075 (+1) = 24.41
=20.79 + 1.55 (—1) + 2.075(-1) = 17.16
= 20.79 + 1.55 (+1) + 2.075(—1) = 20.26
=20.79 + 1.55 (—1) + 2.075 (+1) = 21.31
b LS A8l A8 giall il e (3) Jsand) o de slall Adedll gl s (3 a1 sl ol (Y1
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y =(24.41) Xj=(+1,+1)

e; = 24.5—-24.41 = 0.09
=244 - 2441 = —-0.01
= 24.25 - 2441 = —-0.16
= 2444 —24.41 = 0.03
) ypasil) daal 13<a
y=(17.16) Xj=(-1,-1) die
e, =17.21-17.16 = .05
=19.92 - 17.16 = 2.76
=18.50—-17.16 = 1.34
= 15.00 - 17.16 = —-2.16
y =(20.26) Xj =(+1,-1) die Gl
e; = 19.25—-20.26 = —1.01
= 17.00 — 20.26 = —3.26
= 21.75 - 20.26 = 1.49
= 20.50 — 20.26 = 0.24
y=(21.31) Xj=(-1,+1)
e, =18.81—-2131= -25
=21.29 - 2131 = —-0.12
=21.29-21.31= —-.02
=22.21-2131=09
P (6) S AT A A e

G M Lo o opow
.
-

15 171 20 202 213 244 25

Vi o Alsdl o (6) Js
s (A, B )odelall mididl (5 gidll Jiay (3 (17.1) s sl 3 daial 5 45 syl Gildl (6) JSil)
el il Lagia JS anst cplalall G Jeli 33my Gandl ¢ Lm0 iy (31500 Ll acll
s O sial) alali aaal i g el a Je i 2 sa g pae a3 JEN (7) JRA 8 LS (addiall
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st Jsan 43l La 138 5 Ciiend Lalai¥) daglia o Las il 8 (plits €285 €3S Gawiial) o) )
sie A b sl L il Al Gl B J pmisiall (s sl vie (A) dalall i) 5ils o Ll s il
Aila) 48 oy il i) Ay gine o aSally ¢ € IS0 e Aagliall 38 0o 2 B J Gl (s sill
s o LS (10) Aataal) Baadaty (5 bl Undld) o
4.54
2(24—2)
ro (11) Aabaall o (0.75%2) <l il Jlna il ) die 48 3 08 % 95
A :31%F15=(16,46)
B :4.15 F1.5= (2.65,5.65)
AB :0.97 F15= (-.53,2.47)
C:02%F15=(-13,1.7)
AC :0.83 F1.5=(-.67,2.33)
BC :1.03 ¥1.5=(-.47,2.53)
CD :0.66 F1.5=(—-.84,2.16)
D :034 ¥15=(-1.16,1.84)
AD :037 ¥1.5=(-1.13,1.87)
BD :0.067 F1.5=(—-1.43,1.56)
Jule B ;A ol e jiall Lo L A8 5 pan et A8l @l 58 anes o 2n
- Ol a3 A gina s dpaal e
s 2% Alalall A 2l 3 s

= 0.75

A
S.eB ==

y = 20.79 + 1.55 X, + 2.075 X,
vie Aadsiddl T o an ) 48 RSM hbdie Jiag (8) JSall. I 5¥) A ) (e AlaiaV) mhans 3 5 (any
LS e 48] Jelill Jlea) e ¢ Xy, Xpd il siesall Caline
S ((1-¢1) On 3y seana duia yide Jalds ) 40000 Llal) xie Ui
X;=06 Xp=[-1,-6,-2,2,6,1]

JRAR
. = 19.64
v, = 20.47
ys = 2130
v, =22.13
ye =22.96
ye =23.79

- adull Lial

X;=-02 Xp=[-1,-6,-2,2,.6,1]

D WS P oS
y. = 18.40
v, =19.23
v, = 20.06
y. = 20.89
ye =21.72
yo =22.55
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§=2079+ 155X, + 2.075X, 39 =20.794+0+ 0 = 20.79
sl seall Sl oy 430 20,79 & (X5 =0 ¢« X=0) e 43S yall ddadill
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