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Abstract :
Crude oil is important and perhaps the sole source of income for
the Libyan state, so we researchers have to pay attention to the oil
installations to preserve and protect them from damage caused by
corrosion. As reservoirs are the main part of any oilifgcand
because of their importance, it necessary to search for a method to
prevent corrosion, in reservoirs. In order to avoid the damage and
losses that may occur as a result of the erosion of these reservoirs.
Cathodic protection is an effective ansron protection technique
that uses the electrochemical properties for equipment protection.
The protection is achieved via the cathode of the electrolytic cell
whereby the other end is the anode of the cell. The purpose of this
design study is to how rade erosion of metal structures using
cathodic protection. The study examined the design and
calculation of all important points in the internal cathodic
protection of the base of the reservoir using the method ef-AL
23H-Type Aluminum anodeslt has beenrevealed through the
results of the design this method was designed to suitable
requirements of the crude oil industry which was rapidly
development in the recent period.
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Anode Type Resistance Formula
Long Slender standoff . - . .
g L O 4r Y — | I— p (Modified Dwight)
Long Slender standoff ., —I Tﬂ 1N 1N i
L O 4r o ' P D @ P
Long flushmounted L W
O 41 width Y — (Loyds)
Short flush mounted, 8
bracelet and other Y —= (McCoy)

flush mounted shapeg

tdacGl i1 & "~ " . zka E+D.!a8 Qqla E3-¢ ¥
i GYk +5G. H e& o !t d1raa NFG, L 11
+1" .14 y-z:18 _-nna i1LU& -njna +t 1DA
Gl 3Payéd-_ 148 O ONI1odE: 1oNAiGR &1dayad° < 1 & N
Sy,  1& +t1DZZ O5 +DPA&A-18 yiGz:!4&
7 31 . -01a od” qQF}p TUAT W & h3zF
Environment Current density (LA/CR)
Well aerated neutraoil 2.1523.228
Wet soll 2.6916.456
Highly acidic soil 5.3816.14
Sulfatereducing bacteria Up to 45.190
Heated soil 5.3826.90
Stationary fresh water Upto 5.38
Moving fresh water containing dissolved oxyg 5.3816.14
Seawater 5.3826.91
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Standard Dimensions
Nominal dimensions (mm) |
: Nominal
Anode type C‘I?;gg ] W ] BR,\,/L,\(I:TKGE.TS anod(i ;)et WT]|
CL Ccw
AA-2-10H B 356 | 165 | 32 | 152 32 4.5
AA-1-12H A 356 | 114 | 57 64 38 5.4
A-2-15H B 546 | 127 | 38 | 292 32 7
AA-1-20H A 610 | 114 | 57 64 38 9.1
A-1-23H A 610 | 127 | 51 64 32 104
A-1-2H A 610 | 127 | 64 64 38 13.2
AA-2-32H B 508 | 254 | 51 | 254 38 154.
M C Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International
Science and Technology Journal

iyl 45
VolUME 17 P C /1 K et st s Tohasig s
1 s~ 1aA y¢

April 2 091 9B F ISTJ)\(
d?

12 E+H_. ! & 1dz pGP (QdslLj ya& ! +¢
Y1 nbOouwias- (! da Y1 G, 14 e&ly 1& =G
.S N1 . 1A &@GKG.o O35 t dz .
s1.. 014 ¢cFoF . 8® IiA.HDZ -~
h1.1-.."01a ¢ca-"g -1 &
B 9 (D) y& . ! &
" 1dz (h) &Y . dz@KA
c11p@a P) _la DZh
b/ 0. 0% M + NN 8
1,100 L)y O ~N: . |
¢ 1. 4 (W) -odlaii Ljéyea
b1 . 3,.585d24/7 9 (lapacy) | 1 Lja Eh
%90 (le) 1 1Lja Eh!
%65 U pad-. . 10
$12.7 () i1LjU& o
c g1 (L T1L0& vy
c5.1 t i1L0&a x
ba .l 4a.1v@fF 3DZ &F . ©
3G, A Al GF AN ADM DG DA & =Go
! ! (1)
MT Copyright © ISTJ wiAmYcsB

N3 AK
wTt X4YbOF M

amd



International gyt A0 sy
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

1l _ &~ 1l 4A yo April 2 091 3B F ISTJ}\Q

ya . _ 0O
18 0U0Ashert 0G- dz B
A ARpomt 0G. dZ B
tY¥r G, ra triGzta pa-,.1a

ja ..o
.ya 1 d yp B,
.y ACBRE&W - dZGKAE KA

4 y1 G, 1& t1iGz:1&a-pa-__ 14
! - &)
JAS oOUUUUUUOOOUUBaGUW P Up-. DI .t NDRY &

.Y ?1 871 6, YaBKA o1a)

: A% F..012a.2+8014a 1 F1
VI G, A tok)i Gz& 1. 8 8p & G184 =k DE ! &
0 o "0 (4)
b/ 0 . peaskONG Y. AT A EHE Kl - . O
(726 .)33j1 L@YIODI Z N, "8 t 1 AG]

cca’dapiA 3. 2. 3
W) 1ID2&e &ileYeAa G ! (5 .)4 t 1 i Gzdz pba- . .1

7 (5)
Lo
P 1 GK O YAyt a2
My Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International gyt A0 sy
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

vl _ &~ 1 4A y© - April 2 091 9B F ISTJ}\Q

¢ 1 .3)DM@E/FGC¥ lhady t 21 E.
9@) ONa i1LUA Itk GYk ¢RGs
O.p50Na pad-. . W& Ed:Gz dz

( €1575.23) lj-pYoa N& N oaNg

tus® #+« . 4. 243°dz04a i
(6.)4 +t ! i GzNy pt&>-1 DA & & ke &(i 1 LjU &
o — (6)
1, Of.ONj-cA&TLIBYAR E K Wanog © + . O
. {152 DZ t+?21D2:1 & eaiiLl0a i-2 O

1 Sdza Yhl mWm..2..314a heF
VYt G GaAdo® Dbi-1.Lja LEFH B p 1dz t° |
! — 7)
i1148. gEGNj - p t+ 1  dz +t 0G. dz N
Q)4+ i Gy p-&i 1-LIP&( 1. v + 5G. dz
9.)4 4+ iGCRgEbH1LALEGODZ + ZG: ! &
0 ! (8)

O — 9)
.. 66CZG . 9@Nj& pp +t 5G. dz I Ljia “n” 2 N

Us 2T *xBG2WBF, - Il &
Lo €&i1LU0UA& G15-.110§ 4% |H Gz3E . dE-§ . e

M Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gyt A0 sy
VolUME 17 P C /1 K et st s Tohasig s

Science and Technology Journal > Q
1 8~ I aA y°© - April 2 091 2B F ISTIJ/\

(10)
S i &-51. 2GNju- p 51G5G!1 & KNI & |

14
. d. 664 YT EH .. h t+5G.:14& Y.

Fi¢dz0a « 7LAR-.73hIl Ua h

Y GoLA RY i YdeiB& p-a 'at  h!d! FANFG?
Y aeg— p (11)
. ya . o
C11peE¥Na - . !'a’ Ph! U& t daGl
1 ONa i1LD&a yi1*x E. ¢
N1 G, 14 +1iGz: ! GA .. ka yi
i — (12)
5110Na x ity '@ 2FPN& i(1ELjopk & &
. p1a.d0@e1. k t1 KG.1& eUiGz: 1848 pa
icdza oYhal. 27F _ 1 a 1 J
Y1 G, & +t1iGz:i1 & pa-. .18 ¢
0 - (13)
Eh!1. 7Bidz®p 1 Gk ONJOH-nNa0 SEKVAY N - ! 15
O5 -o08a ii1La 1dz éiG_,!'4& iGY, 1 & & u ¢
2@ - p ODH i Gk NI Z N,
AOF~ Il &
- O! G HIaKAGF.al-§4 'tay:0B: ~ 1 & NF
H N Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International
Science and Technology Journal

vl _ &~ 1 4A y© -

g o
VolUME 17 P C /1 K et st s Tohasig s

April 2 091 3B F IST.J

X

s1.."1la ¢Fdp, UIA-HI 8F NI |
ho1° s1..-01a UDF
%91193. 9  (Agoton LT F-© 1 &--~
29122.4¢ Asen © LT F-© 1 &- .
291316 . 4 Ao) FNI T F-© 1 a-
- " 20A33 (lww ba . I & ThighFl-a,
s 1HB675. 7 (W) h§ # - lac &S d&pi A
i ¢ 1dga2 (N hsS#-.014&a ¢a
Y8 . 66 (Aanogd 1S d72a YH Y_s
y2. 94 Lmn caicdzu0a x -
yl. 66 (Danodd 1 ¢ dza Yhil |
y5 . 2 Low US2.0a x° G
y2 . 6 caicdzla xDZuAU& -2
yAa 06 (R 1°¢dzU0&a hDA
_ " 1DAS5 ) 19dza Yhl é1
- 2 6A T+hlla étTF_ Il &
.y a0BZ30N. 14 V3 DYIRAO - 1&= V3, 18+@toGdzts olid¥
byl Lj Es14a O!'a tvliLj ODZ4& 1dz ya° !
Ouidz 1 MjaGiHU& 1dz YT EH ~vypa e&illLj0é
Ouf®) Ea-~!aa Vya ! & =GpHl pz.1e&i 0504
HM Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International iyt L5 g -

Science and Technology Journal VolUME 17 P C T K st s s oo s

hJ'|~5=||éA y o April 2 091 3B F ISTJ}\(

ba-_. . | GK Es-~!4& & nh! &a;i

5Lj Ot&adz-y. 2,81 k!
t 4! G,

a
! ra t!'iG

(13)

b1,
caic“dz0a xDZ>TYWBH( GASW cai S c

(v 4.1 c¢ai ¢ dzU 2.1 a s
36.4 38 1
31.2 33 2
26.1 27 3
20.8 22 4
15.6 16 5
10.4 11 6
5.2 5 7

x DZ T * R

152 . .

cai ¢ dzl

H H Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International gyt A0 sy
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

. ))
N1 & Il 4A g :  Apil 2091 39F ISTJ/\Q

CFWBF™ _ " 204
CN¥!., _ 18 eGAG.-0o 1dz t1FGn ! & NFG, ! &
a -o081!4& i1LUa1pa eiG. 1 BOK GOH! HdNg © -
GNj 516 O, !'2A. BN &&i 1"Lyha a. g +(5G. dz |
08118 i1L0& 1®R* el . Ljl Gr @i g a. T Ljaz

05 “PU& . & L0&B, M&) FREBI <1 (
x117a @ DX:1!18 ea&aitLUa&a -2 O!'G:na 1!
aa 1»-2°,.,14aa Kl "1a -"2 yylla -o
«1' _ka E#fDb. !4 1dz eGLj&" _!& +¢G:o yAiv
® -k +_ 1. L S,k -p dF& o &ax=v GAk k
. l&a eéa P . _k Tra +5GuUGA v _ DZ
NFG, " ! &8t gli®P! & d&AG,  Lja Yplk 11ada yGioUlé
i>Nj yva oO_ .06 1051 HAIGh 1 & &t @G 1 11LA0 &t 1997
O5 . LjGH O,!'4a4 Oz41"y!l & o6Gz!a&aa Q5" ! &
b1y 7 +¢7 015 . hGLjAa pa&-. .18 GZA&° dz 1
. pG,!& Qqs"! & e&GLja" Pa

_U-Wlaa
61v 1 1 ¢G: cal 9opydDmAB @ N ~aNj .0(p

A o

.04 z!'4a4 U ia-3K t zdiGn

a E#+Db, ! al 408 Paa YENJAdZ -UqzA. 2
0&d z!a Ut~ -~ _ i1 & tzd«
HO Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4



International gyt A0 sy
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

1l _ &~ 1l 4A yo April 2 091 3B F ISTJ}\Q

bzdsG. 184 UR+D. ! 20Dd UFajesg 1.4 !, .4 &G

.2001G~2i 11 U”: o
a NAKG114a 1B$BamA- dHPATRGYE, !
1 P Sidzdy (Nd1Es 140 % & NERIG

U ¢ NjGI ! & 1t zadzeggOyarat caogA.gh !
.2 10 ~ d7

JoG: &6 Gi&. HaU2 091 ODZ ' & E_!.6) &

Gi” ! UQs - DZ

UG HAEDAACHAG Y 18aedHUR 000 U 1 GL. 74! &
1998-dz U t271-"3104&

bz 1y 1 a8 U é1vy19 @WaPsGaiTHE .G a

1989 F4&° . 1'& U + Dpia

6G. ! & 2.003hyiaGTHU UE@ E_ ! -1 &9

0

o

a

o

a

t

.GY” 1 UQs " DZ tA"x11 & .

H N Copyright © ISTJ wAmMYcs WA

K

wtr XYbKOFM am4

boid. !
U (

teGg: |

U Oy s~

0 RO I

- - o0a.

e

a

Qo

Qo

z dzGn Ut A

EP-dz U (

I z dzGn
.H U Ovs
1.:14 U



International gyt A0 sy
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

. ))
N1 & Il 4A g :  Apil 2091 39F ISTJ/\Q

“yd T #Y p.-*F-H By~ . l1&a cai F1 |
huz-~lla A hVv+.014a hnNIF_ T1a T3 Hh
Sl FFXx1GEd T _ I . y.a

yoShzdg -+ 1 - " HNAj-HIEE 1 - "n!'d& S .1 KA " uC
lubna.bentaher@uob.edu.ly

#1014

y: 1 & a EFiz, .18 ) ea&a Gi.1!14& éGH , d
. dz1DZ W4|GplaG Rz O®EH  dz €128 ~ _ 3Kk
}1 G, | GA GnTA&1lP a o¢6GdmjezztascLjdza + 5
P 4! GPY A2 nQAX&nj! & a OFGn"! & a OFa&a- ¢+

- m108Vea 1d3DAZ <Ly A- 318 A ky PAa GG daaldz

.71 1U08) (QDZ '%a 1 @ Hdp. BA84a1K0.)-B CNj k py dz (
@GH 11 & .NPG.pa-4  Bdm K&, "K' &4z-0EH |
o4 K OF&-  hwl0a% 22882 MdS hil di AiGE! & pi &G
. LiGH j Gz _ LA yhd@aGIl.ofb : #° A IOFGH4A! 4a
05 =~ 0. B FGH & Bz, .1 & eGH 14
.28 péa-. .18 VANFEIUIAELL &5Gn RZt EAG| 1! &
UOs Y, {lh phatdp tGMPDG.-#k&al + 1 LkG10O5 iai
GnTG-  GM_ 3d.Hjaax Chdjpa " Ydr: FBL & 14! &
E3a~! GA 1hk ! +.pG" . 1 & aRGaADI q3z _ D:
E-QLg: 2z, .18 .2°18 pa-_.. CCHz . _8&h!H#.
¢ci GZaK t~_ "18 ODZ qGs, ! & ODZ -ZG. Lj

Hp Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4


mailto:lubna.bentaher@uob.edu.ly
mailto:lubna.bentaher@uob.edu.ly

International i bl iy iy
Science and Technology Journal VOIUME 17 0 C JT K it e s g

. ))
N1 & Il 4A g :  Apil 2091 39F ISTJ/\Q

A\~

tYFG.LjUA " TG z! GK E:z.,-:18 eGH | !

yayiHe GEUALD - 140" - 14e P Ud1ae @GP a Wup: 1ac: 208 dZ

tw z: 18 +tYFG. L&A "~Td&z0A& dA1-NJ Gidz A
.iiG114&4 1 ! GA QqDZ'4&a a ..! &

} NdGY ! & 1+ LjGYUEO) #: Bt 91 DZ Bduéd BHG L F! B8 - O,
tiDZ 3~ .1& U QAGn! & U Qz_DZ 1t LjG

Abstract

In the modern construction, industrial wastes are largely used as
raw materials in concrete. It conveys encouraging environmental
effect because the waste materials are not released to the
environment; thus, this paper presents a study on thk fed
hardened properties of concrete containing used engines oil.
Slumps, setting time were determined for the fresh properties and
compressive strength, density change in weight ,tensile strength
and water absorption of concrete were determined forataehed
properties. The dosage of used engine are 0.2, .04, 0.6, 0.8, 1, 1.5,
2% of the cement weight in the concrete mixes. Results showed
that performance of used engine oil acted as a chemical plasticizer
by improving the fluidity and the slump of thercrete mix. The
used engine oil increases the initial and final setting time and
increases the consistency. Moreover the effects of engine oil on
the concrete compressive and tensile strength were not damaging
with respect to the control mixes.
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SlopeStability of the Abu ShaybahFormation
Outcrops parallel to AL - Hamra Mountain Road - Al-
Qawasimarea (NW Libya)

* Aboalgasem Alakhdar
Geological Engineering Department, Faculty of Engineering jado, Nalut
University, Libya
a.alakhdar@nu.edu.ly
Abstract

Analysis of the stability of the rock slopes is important before and
After cutting slopes (road cut), There are many factors that
contribute to the collapse of the slopes and their Materials such as
rain. The collapse of an industrial slope could be assaltrof an
invalid choice of the cutting angle by the executing company. This
may lead to the collapse of the slope and its contents(Rocks, debris
and soil). Considering the alhamra road leading to the QAWASEM
city, where the collapse of the industriad®® and the rocks above

it is noticeable. The case might be attributed to changing the
cutting angle from (75° to 40° ) as a result of the rain fall. The aim
of the this study is to evaluate the stability of slopes of the
angles(40 ° and 75 °), and to adlted the Friction Angle value

(@) and the Cohesion at varies water contents namely
(5,15,30,50mm). also to evaluate the stability of the slope using a
software program (rock plane 0.2). it was found that the stability of
the (40°) angle is better thamet (75°) angle, and its recommended

to remove the blocks of Abogelan that is prone to collapse which is
above Abosheba slope.

Key words Alhamra road, slope stability, RocPlane, Abosheba
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Abstract

This paper is an investigation into the importance of safety for
information itshows the important risks threats and gaps which
face its systems. Also it clarities the rise of piracy and electronic
attacks that obsesses both individuals and states. In addition it
displays the different hacks and the technic means used by the
hackersto achieve their attacks. Finally it shows the important
reasons which lead to the happening of these risks and how to
protect the computer users and the webs in order to secure the
secret as data through some programmers and systems which
reveal and priect hacks.
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Effect of Basaltic Dikes on the Stability of Slopes
Parallel to Tabi Mountain Road - Gharyan Area (NW

.Libya)

*Aboalgasem Alakhdar
Geological Engineering Department, Faculty of Engineering jado, Nalut
University, Libya
a.alakhdar@nu.edu.ly

Abstract :
The basalt dikes were revealed as a resulthe cutting of the

slopes of the Tobi mountain road slopes that lead to the city of
Gharyan. In order to evaluate the effect of these basalt dikes in the
study area and exactly In Sidi As Sid formation, Engineering
Properties for discontinuity surfaceg&re mainly used to evaluate
the stability of the parallel slopes of the road. For this reason, The
whole site mentioned above was given symbol-@-19) in
addition to other four chosen positions. The positions (L1 and L3)
are not affected by basalt @& In contrast, the two other positions

(L 2 and L 4) are affected by basalt dikes, Field measurements
were basically used at this point to measure the rock section there
and that sized (140

When Conducting mathematical calculations and companizg t

to scientific and international standards and specialized studies, It
was found that the positions which are not affected by basalt dikes
have a high RQD strength of (86.24%) as (GOOD) description and
also have two joints set (s1 and s2), While th¢ices affected by
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basalt dikes showed the intersection of four joints set
(S1.52,S3,54), with an average of Rock Quality Designation
(43.06 %)As poor descriptive, As a result of the weakness of the
sections. Parts of the sections the affected by basai avill be
fallen down and automatically destroyed, The type of movement at
this stage is known as (rock fall). The study confirms that the
basalt dikes can be classified as mechanical weathering factors for
rocks.

Key words: basalt dikes, Engineering Prrties, rock sections,
joints, slope Stability.
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Abstract
This paper reports on a preliminary analysis of survey data on
using open educational resources at the Facultinfoffmation
Technology, University of Tripoli. The survey data was collected
electronically from students. The objective of the survey is to
assess the awareness and usage of open educational resources

within the faculty. Results of our survey reveal tf#1% of
students are using open educational resources.

Keywords Open educational resources; OER; open textbooks;
open learning

My Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International i bl iy iy

Science and Technology Journal VolUME 17 P C /T K st e s Tk e ) Q
1 8~ I aA y°© - April 2 091 2B F IST.J/\
Introduction

Open Educati onal rRaegatsusecdte Upp¢rtOER) ar
education that may be freely accessed, reuseaklified and
sharedo ( UNES QER Rab receiyed grdabajtention

in the past two decades. In 2012, UNESCO called on governments
to adopt policies andupport capacity development to promote the
use of OER (UNESCO, 2012). OERave been considered one

of the most significant educational movements in the 21st century
(Shearet. al, 2019. Institutions and governments have supported
creating OER to aid learning and to lower educational costs for
students Florida Virtual Campus2012,Florida Virtual Campus,
2016;Jhangianket. al, 2017%.

OER materials have been reported to increase learning outcome.
John Hilton (2016) surveyed 9 studies relating to the influence of
OER on the learning outcomes. He reported that only one study
reported nossignificant negative effects on learning outcomes,
three others showed a significant improvement in favor of using
OER, three studies showed no significance and the remaining two
studies did not report any statistical measures. recant large
scale study omhe impact of OER on student grades, results show
that students who used OER textbooks significantly outperformed
students who used traditional textbo@o(vardet. al, 2018.

OER materials can help resolve many issues in education. Access
to free textbooks is one issue: students in higher education in
Libya rely on lecture notes more than textbooks due to the lack to
availability of textbooks. Lecturers usually prepare theniear
materials (usually PPT presentations) and present them to students
either electronically or in paper form. Access to online resources
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such as textbooks will help improve the quality of teaching
materials within Libyan higher education institutions.

The goal of this research paper is two fold: 1) measure the use of
OER at the Faculty of Information Technology, University of
Tripoli; 2) increase the awareness and importance of the OERs
among students at the faculty.

Methodology

For the purpose of owstudy, a quantitative survey was developed.
The survey questions were well designed to measure the use and
attitudes toward using OERs.

The following research questions were used to guide the study:
Are students aware of OER? (Yes/No)
Are students usinQER? (Yes/No)

What type of OERs are students using? ( tutorials, PowerPoint
presentations, textbooks, video, audio, software tools)

What is the impact of using OER on students learning? (Low,
medium, High)

Are faculty in the sample using OER? (yes/no)

Wha type of OER have faculty used? ( tutorials, PowerPoint
presentations, textbooks, video, audio, software tools)

What type of OER are faculty creating? ( tutorials, PowerPoint
presentations, textbooks, video, audio, software tools)

M M N Copyright © ISTJ wAmMYcs WIAK
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What factors could fadgthte using OER? (Support from
administration, recognition, academic quality, staff awareness,
desire to reduce cost to students)

Participants

The faculty of Information Technology at the University of Tripoli
has around 1300 student enrolled by the sp#@@8 term. The
anonymous survey targeted all students at the faculty. 162 students
responded to the survey, 111 students completed all questions and
the remaining 51 did not. All results shown below are based on
completed surveys.

Table 1 shows the nurabof participants based on gender. By the
time of conducting this survey, the total number of students is
1280 out of which 481 are female students. The sample
participated reflected the female to male ratio at the faculty.

Survey Sample

Table 1: Surveysample based on gendet

Gender n %
Male 79 71.17%
Female 32 28.83%

m Male m Female

Table 2 shows the distribution of students based on their study
level. Students from all levels participated in the survey.
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Internet Connectivity

We believe that Internet connectivity is a vital factor to increase
OER usage. We surveyed students on Internet connection they use
to assess whether the faculty or the university in general
encourages students to get connected. Table 3 shows the Internet
connection used by the survey sample.

Table 2: Survey sample based on study level
Level Of Study (term) n %

1st 16 | 14.41%
2nd 8 7.21%
3rd 11 | 9.91%
4 18 |[16.22%
5 9 8.11%
6" 16 | 14.41%
7 13 | 11.71%
ghn 7 6.31%
> gh 13 [ 11.71%

2nd
7%

3rd
10%
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Table 3: Internet connection used

Connection n %
Mobile 88 79.28%
phone

University 47 42.34%
Home 100 90.09%
Café 39 35.14%

90.09%
79.28%

42.34% 35.1%%6

mobile phone university home Ol ¥S

Results show that students use all available internet connectivity
options. However, the survey shows that students tend to use the
Internet more at home than university with 88% of students use
mobile phones to get connected.

It is worth mentioning thathe university provides free Internet
connectivity on the main campus to all students, staff and
employees. However, there are no public places such as computer
labs and libraries connected where students can use while being at
the university. This explagithe low rate of using Internet at
university.
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How often students get connected

Time taken on using Internet is one factor that shows students
ability to view materials on the Internet. As IT students, we expect
students to spend more time on the Ireein order to fulfill their
course commitments. Table 4 shows daily average hours students
take using the Internet.

Table 4 shows that the majority of students spend more than 3
hours daily with about 45% spend more than 6 hours per day.

Table 4: Internet connection used

Time (h) n %

0-1 3 2.70%

1-2 2 1.80%

2-3 20 18.02%
3-4 13 11.71%
5-6 22 19.82%
> 6 51 45.95%

0-1 1-2

2%

Survey Results
Research question 1: Are students using OER?
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Table 5 shows that 90% of students are aware of OER and already
using them.

Table 5: OER awareness

Using OER? n %
Yes 100 90.09%
No 11 9.91%

Yes
9%

Research question 3: What type of OERSs are students using?

Table 6: Type of OER used

OER Type n % 83.00%
Lectures 3  31.00% 66.00)

1 53.000%
Tutorials 6 66.00% 31.00

6 26.00; 11.00%
Videos 8 83.00% 6.00%

3

v NS
Presentation 2 26.00% ; 06’5’& \7}:&0" q}.&\o&%oa@’ 6&& 0,5@'
S 6 4 > Q’(’\\' (\Q‘
Books 5 53.00% Q@% £°
N,

3 @b
Graduation 1 11.00% ©
projects 1
Other 6 6.00%

The answers of the 100 students who have answered YES to the
last question are shown Table 6. Results show that students use
videos more than any other materials (83%). Then they use
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tutorials (66%), followed by books (53%), lectures (31%),
presentations (26%) and graduation projects (11%). 6% of students
indicated that they used otheaterial.

To assess the use of OER by students while studying, we asked
students to choose the way they get their study materials.
Participants were asked the following question:

How do you get the Educational Material for subject you study?
| copy them fom other students
| buy a paper copies from a boot at the university

Through the subject website

Through a news group on Facebook,

Similar websites on other universities
Others

Table 7: How students ge

Educational Material 56.36 62.73

Choice n % % 350'45 %

1 21 19.09% 1009 & 15.45
2 62 56.36% % 0 79
3 39 35.45%

4 69 62.73% 1 2 3 4 5 6
5 17 15.45%

6 3 2.73%

Answers to this question reveal that students tend to get hard
copies of study materials either by copying them or buyaagly

copies. However, 69 (62.73%) students answered that they get
them through a newsgroup dedicated to the subject. It is worth
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mentioning that 35% also indicated that they get materials using a
subject dedicated website.

To assess the resources whstedents get their OER, we asked
students to write down five websites they use to get OER. The

guestions was AWrite down websites

material s?0. Websites reported
counted. Top reported websites by student§Youtube:59;
Udamy:23; Google:14; Udacity: 9; Khan Academy:7; Lynda:6;
Coursera:5; Edx:5; Facebook:4; W3School:4; Github: 3;
Wikipedia: 3) . It is important toote that some of these websites

do not provide OER, they however, offer Educational Materals f

free but not under OER license. Although the concept of OER was
highlighted at the beginning of the survey, many students perceive
non-OER free materials as OER.

Research question 4: What is the impact of using OER on students
learning?

Table 8: Impat of using OER low medium

Impact n % 18%
Low 3 3.00% high

Medium 18 18.00% 20%

Good 27 27.00%

Very 32 32.00%

good good

High 20 20.00% 32%

Students were asked to rate the impact of using OER on their
learning outcome. About 80% of the students indicated that OER
has positive impact on their studies.

Research question 5: Are faculty offering any OER?

MMT Copyright © ISTJ wAmMYcs WIAK
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Table 9 shows that 95% percent say that fhculty is not
providing any OER.

Table 9: OER offered by faculty

Faculty using n %
OER?
Yes 16 14.41%
86%
No 95 85.59%

Research question 6: What type of OERSs is faculty offering?

Table 10: Type of OER used 75.00%
faculty
OER Type n % 31.25/

25.0006 25.00%

Lectures 4 25.00%

Tutorials 1 6.25% & &
& < < @oq}\ & & e&

Videos 4  25.00% & g5 F

Presentations 5 31.25%
Books 12  75.00%

Graduation 2 12.50%
projects

Exams papers 3 18.75%

On the types of the OER that the faculty is offering, of those who
said that the faculty is providing OER, 12 students (75%) said that

MMy Copyright © ISTJ wAmMYcs WIAK
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the faculty is providing books, while 5 others said that the faculty
is providing presentations. To our knowledge, theulty is not
officially providing any OER, however, some lecturers do provide
such materials while teaching.

Research question 7: What type of OER are faculty creating?
To answer this question, students were asked two questions:

a) Does Lecturers publisAny Educational Resources on the
Internet?

Table 9: Does staff publish ER on tl
Internet

Does staff n %
publish any ER?

Yes 51 45.95%

No 60 54.05%

The answers to this question was encouraging, 45.95% answered
that lecturers at the faculty are creating OER, while 45.05%
answered they do not. The below question was asked further to
those who stated that lecturer are creating OER.

b) In General, lectiers make Educational Resources
Available to students in the subject only?

Available to all students?

M M Copyright © ISTJ wAmMYcs WIAK
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Table 10: ER availability

Lecturer make n %
ER available to?

Al
Enrolled 29 58.00 students

42% enrolled
Students only %

students
only
All students 21 42.00 58%

%

Answers to this question show that only 42% of lecturers make ER
available to all students, while 29% make them available to
enrolled students only. This indicated the volume of OER the
faculty is creating is not yet high.

Research question 8: What fa could facilitate providing
students with OER?

This question was a free question, 62 students responded with their
opinion on what factors that facilitate providing OER to students.
Responses are summarized as

Creating an electronic library at the uarsity for OER

Creating websites for subjects that contain related materials
Providing good and free Internet connection for students
Creating an electronic library for the faculty Educational materials
Recording lectures and providing access to thelnen

Lecturers should direct students to OER

MH N Copyright © ISTJ wAmMYcs WIAK
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Technical support
Providing venues for Internet to students at the university campus

Providing an access to Electronic libraries such IEEE and other
licensed libraries

Increase the awareness about OER withidestts

Conclusions

The main goal of this research paper was to measure the use of
OER at the Faculty of Information Technology, University of
Tripoli and to increase the awareness and importance of the OERs.
The survey results show that our students arg aevare of the

OER and do use them to some extent. About 80% of the students
responded very positive to using OER in their study and they
believe that OERs have great impact on their understanding of the
subjects they study.

The survey results also shawh at most faculty teach]
refer students to or encourage them to use OERSs. This is an area
that needs to get more attention by the faculty administration.
However, it is worth mentioning that this research has two
limitations. First, the low e@sponse rate (111 out of the 1300
enrolled faculty students). Second, we did not include faculty
members in the survey. Our future work in this area will focus on
overcoming these limitations and we will try to get the faculty
administration involved in & process of formally adopting OERSs.

We also plan to extend our research to cover all faculties within
the University of Tripoli.
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Abstract

Magnesiumalloys has a very high specific strength and good
processing capacity, making it a meaningful alternative to the
aerospace and automotive industries. However, the low corrosion
resistance caused by high surface reactivity has weakened the
widespread use of thesalloys. The corrosion behaviour of four
magnesium / aluminium matrix composites was investigated by
electrochemical and weight tests in 3.5 wt% NaCl and different PH
at room temperature. The corrosion products were analysed by
scanning electron by eleothemical and weight tests, Optical
Microscopy (OM) and by optimizing the composition elements.
From the results is noted that tredrrosion damage is mainly
caused by the formation of M@H)2 corrosion layer. Samples
10and15 show the highest -corrosioesistance. The best
conditions for all experiments to determine: sintering temperature
of 500 3 , sintering time of 5 minutes, and the additive is B4C,;
adding ratio of 2.5%.The corrosion of rate is 35.51mpy.The main
data extracted from the polarization ceitare summarized in Table

2.

KeyWords corrosion; optimization; metal matrix composites;
Optical Microscopy.

1. Introduction.

Magnesiumbased light alloys belong to a class of structural
materials with more and more industrial concerns. Magnesium
alloys show the lowest density, low cost and large usability in
engineering metal material&]. Therefore, this light alloy has a
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promising future[2]. Due to their low density, high specific
strength and rigidity, magnesium alloys have become candidate
materials for many applications in the microelectronics and
automotive and aespace industries. The relative density of
magnesium is 1.74 g / én35% lower than the relative density of
aluminium, and the weight of typical magnesium alloys is 35%
lower than the weight of their aluminium counterpd8].
Magnesium and magnesium alloys are -nmagnetic and have
relatively high heat conductivity, as well as good vibrations and
impact absorption capacity4]. The severe limitation of the
potential use of several magnesium alloys is their sensitivity to
corrosion. Magnesium alloys, especially those with high purity,
have good resistance to atmospheric corrosion. However,
corrosion sensitivity in chlorideontaining environments is a
serious problem [3]. Over the past 40 years, alloy design and
development, new surface treatment and improved corrosion
mechanism knowlige have led to an increase in the actual and
potential applications of magnesium allggs.

Mg Corrosion resistant alloys depend several factors: (a) the
environment, (b) alloy composition and microstructure, and (c) the
properties of the film developed in the medium in which they are
exposed. With regard to the environment, the corrosion resistance
of magnesium alloys in chlorideontaining solutions is highly
dependent on pH and Cl Concentration, no significant effect of
oxygen concentratiof6][7]. In general, magnesium and its alloys
are dissolved at very low rates in alkaline or poor buffered sodium
chloride solutions, where the pH can be increased by the formation
of partially proteated Mg (OH» layerg6] . On the other hand,
chloride ions promote rapid attack in neutral agueous solutions,
even higher acid solution$][8]. With the increase of Cl the
corrosion rate also increases. lon concentrggnThe corrosion

MHC Copyright © ISTJ wAmMYcs WIAK
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of magnesium alloys in freeorrosion potentials in neoxidizing
neutral or alkaline chloride solutions usually begins with irregular
pits and its diffusion horizontal and covering ethentire
surfacg9][10] . However, this mechanism is different from the
autocatalytic pitting experienced by stainless §tad{l12] . Since
there seems to is no large tendency to deep pitting, possibly due to
increased pH and formation of magnesium hydroxide film.
However, this is not always true, since the microstructures have a
significant effect on theorrosion mechanism, especially in two
phase magnesium alloys. With regard to the composition of the
alloy composition and the microstructure, it is known that the
alloying element not only changes the mechanical properties of
magnesium but also impartsechanical properties to magnesium
on the corrosion behaviour of the significant impact. The alloying
elements may form secondary particles, which are superior to the
magnesium matrix, and thus are convenient corrosion or
enrichment of corrosion productshieh may inhibit the corrosion
ratg13] .

In general, it has been reported that increasing the Al concentration
in the MgAI alloy has a beneficial effect on the corrosion
behaviour in the chloride mediufd4][15]. But specifically Al's
mechanisms and effects are still not well understood. For example,
Lundef16] found that the concentration of@wt% Al in diecast
AS(AlT Mgi Si alloys), AM(A-Mg-Mn) and AE(AFMg- mixture

of rare earth elements)alloys increased However, reducing the
corrosion rate in 5% NacCl, the reduction in corrosion rate appears
to be related to a decrease in the impurity content as the Al content
increases. The most recent data compares the corrages of

high purity alloys in 3% NaC[17]. The results show that the
corrosion rate of HMQg5AI alloy is significantly hidper than that

of HP-Mg, which is due to the micro electrochemistry of adjacent
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b. On the other hand, high purity typtvase industrial Mg alloys
(MEZ, AM60 and AZ91D) have the same properties-M@,
although in fact these commercial alloys each have aphase
microstructure. The purpose of this work is to study the corrosion
behaviour of the four magnesium / aluminium matrix composites
in the 3.5% NaCl,. The effects of immersion time and Al
concentration on corrosion resistance were monitored by
electrochenical and weight tests, Optical Microscopy (OM) and
by optimizing the composition elements.

2. Experimental procedures

2.1. Test material

The chemical compositions of the tested magnesium matrix
carbides reinforced composites have been manufactured by hot
pressing as one of the powder metallurgy methods. As a matrix
material, (% 95Mg +% 5Al) alloy with a mixture of 99.8% purity,
-325 mesh size, aluminium powder having a purity of 99.5% and a
grain size of-325 mesh size was used for all experiments. For
cabides, they have a purity of 99.5% and a grain size325
meshes. The parameters and levels used in the production are
listed in Table 1.

Tablel. Parameters and levels used in composite production

Parameters Levels

1 2 3 4
A | Sintering temperaturg¢°C) 400 450 500 550
B | Sintering time (minute) 1 3 5 7
C | Type of Additive B.C SiC Mo,C |TiC
D | Rate of additive (by weight %) O 2.5 5 10
MHY Copyright © ISTJ wAmMYcs WIAK
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2.2. Sample Preparation

on The sample preparation procedure for electrochemical
experiment follows four steps; Step 1: For polarization and Tafel
polarization test, the magnesium alloy was connected to a copper
wire at first. Step 2: After a wire was attached to the sample sit wa
embedded in a mould with the mixture of (polyester, Peru oxygen
and potassium permanganate) resin at room temperature. Step 3:
cold-mounting the mixture of (polyester, Peru oxygen and
potassium permanganate) was poured into a plastic mould
containing theassembly from steps 1 and 2. The samples were
allowed to set for at least 4 h to ensure proper curing of the
mixture of (polyester, Peru oxygen and potassium permanganate).
Step 4: After cooling, it was removed from the mould. The
samples were dried in eold air stream immediately after the
grinding process. By taking several sizes of paper used in this
device, 360, 800, 1000 and 1200. At the time of polishing water
was used as a coolant. However, small amount of distilled water
was used because magnesiueacts with water and forms Mg
(OH) 2 the surface. After polishing, the samples were cleaned in
the ethanol bath using ultrasonic cleaner to remove any dust from
the surface.

2.3. Electrochemical measurements

A threeelectrode corrosion cell which incded a reference
electrode (RE), working electrode (WE) and auxiliary electrode
(AE), was used for all electrochemical corrosion tests. The cell had
a capacity of 1000 mL. The WE, which was the test specimen, was
centrally located in the test cell such tha exposed surface was
facing the AE, which was a graphite rod for all experiments. A
Saturated Calomel Electrode (SCE), in a salt bridge filled with
saturated KCI, was used as the RE for all tests. This electrode was

MH Copyright © ISTJ wAmMYcs WIAK
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placed approximately-2 mm from theWE surface to minimize
Osmic electrolyte resistance. All electrochemical tests were
conducted at room temperature using a GAMRY Reference 600
potentiostat. The RE was always calibrated against a standard RE
in saturated KCI before testing. Any potentidfetence observed

was used to correct the experimental data. However, if the
potential difference was more than = 10 mV, the RE was changed.

2.4. Immersion tests

The corrosion behaviour of the composites was studied by weight
loss method using mass lossdacorrosion rate measurements as
basis for evaluating the results generated. The corrosion test was
carried out by immersion of the test specimens in 3.5wt% NaCl
solutions which were prepared following standard procedures. The
specimens for the test wetgat to size 40 mm x 10 mm x 10 mm)

mm and then mechanically polished with emery papers from 320
down to 1200 grades to produce a smooth surface. The presence
of these Elements confirms the presence of silicon carbide 3.5wt%
NaCl at room temperature (25). The corrosion setups were
exposed to atmospheric air for the duration of the immersion test.
The weight loss readings were monitored on a period of three days.
The mass loss (mg/én for each sample was evaluated in
accordance with ASTM G31 standardcoenmended practice
following the relation: M. | = CW/A Where M.l is the mass loss
(mg/cm2), CW is the cumulative weight loss (mg), and A is the
total surface area of the sample (cm2). Corrosion rate for each
sample was evaluated from the weight loss sueaments
foll owing the relation: C. R
rate (mmy), W is weight loss (g), D is the density (g/cm3), A is the
area (cm2), T is time (hours), and K is a constant equal to 87500.
W = Wi ZWf, Where W is the weight loss (g), 8 the initial
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weight (g) and Wf is the final weight (g). Three repeat tests were
carried out for each composition of the composite, and the
reproducibility and repeatability were found to be good as there
were no significant differences between resuttsnf triplicates.
[18][19] .

3. Results andDiscussion

In order to study the corrosion behaviour of the four magnesium /
aluminium matrix composites, , the Tafel polarization curve used
to evaluate the corrosion resistance of theM@lloy. The Tafel
curves for the various treatments of Myalloy in 3.5 wt% NacCl
solution are shown in (Figures . 1,2,3,4). Using the ground
condition as a reference curve, the four magnesium / aluminium
matrix composites sample curve moves significantly upwards. The
corrosion potential is increased freh599 V ofthe MgAIl matrix

to -0.124 V of the 16 samples machined surface. In the Tafel
extrapolation method for measuring the corrosion rate of Mg, the
corrosion current density, icorr (mA / cm2) is estimated by the
Tafel extrapolation polarization curve, and ic@grrelated to the
average corrosion rate usifp][26] : Pi = 22.85 X icorr For the
Mg-Al matrix, the coresponding corrosion current density
obtained by Tafel fitting was 4.9 x 3\ / cm? 7.48 x 104 A/

cm 251 x10°A/cm?and 4.36 x 1 A / cm ?, respectively

283 mpy), 431mpy, 29.46*2Mpy, 72.4 mpy MeAl matrix is
reduced. These results indicate that the corrosion resistance is
significantly improved MgAl matrices. A visible change in
sample current density can be attributed to the carbonization layer.
In the discharge process, candmnsidered to be electrochemical
processing, carbon potential is higher than magnesium, the
chemical properties of oxides than the substrate is more stable. As
shown, the carbonized layer shows good barrier properties to

MO M Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gy gt 050 g
Science and Technology Journal VolUME 17 P C /T K st e s Tk e

N1 b= 1 aA g - Apil 200199F ISTI.I}\(

preventclon and other harmful iots destroy the surface. This is

the reason why the corrosion resistance of magnesium alloy is
improved.

Tafel polarization for sample11in all the
7 BOE401 concentration of NaCl with PH2
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Figure 1. Tafel Polarization of Mg AL alloys at different concentrations

in Na ClI solution with pH = 2.

Tafel Polarization for samplEl in all the
concentration of NaClwith PH

S -9.00E+02
£ -1.00E+03 __(j
< -1.10E+03 NS -==02M
£ -1.20E+03 - — oM
g Juokios  mmmZIE
a . — =~ seceece 1M
-1.50E+03 ~
-1.60E+03 0.6M

1.00E-03.00E-02.00E-01.00E+0D.00E+01
Current Density(A/cm2)

= (0.01M

Figure 2. Tafel Polarization of Mg AL alfs at different concentrations
Na CI solution with pH =3
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Figure 3. Tafel Polarization of Mg AL alloys at different concentrations
in Na Cl solution with pH =8
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Figure 4. Tafel Polarization of Mg AL alloys at different concentrations
in NaCl solutiorwith pH = 11
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Table2: Experimental Results of corrosion effects on Mg AL
composites in 3.5%NacCl solution

’: A| B| C| D| TestPlan Results
@
5 |o
: 5] . o
3 | @ ~ T
S 2|3 E8 3 -
T |2 o s o 2 @ W ) m
3 = = @ = <) o o S 8
8 3|8 /982 |8 [ B |7 ¢
s = | 2 |Fg| 2 > O
c |2 2 85| 2
o 2 @ @ =]
= |&
Y
B4C-
1 1111|1400 |1 saf 0 283 0.0463| 0.115 | 49 -1.599
2 1(2(2|2]400 3 |[SiC 2,5 216 0.1434| 1.089 | 316 | -1.57
3 1/3|3(3]400 |5 |MoC 5 549 0.2516| 0.278 | 926 | -0.956
4 1(4(4|4] 400 7 |TiC 10 1320 890.6 | 861.9 | 2.08 | -1.57
5 2(1]2|3|450 |1 |SiC 5 1056 | 0.097 | 1.01 1.6 -1.53
6 212|1)|4|450 3 |B4C 10 431 0.1105| 0.469 | 748 | -1.54
7 2134|1450 |5 ;r;?_ 0 1052 | 0.3258| 1 1.82 | -1.53
8 214]13]|2|450 7 |Mo2C 25 29460 | 2.21 8.274 | 51.1 | -1.54
9 3/1|13|4|500 |1 [MoXC 10 62490 | 1.626 | 22.51 | 102 | -1.49
10| 3| 2|4 3| 500 3 |TiC 5 879 0.0639| 0.419 | 1.48 | -0.124
1133 |1|2] 500 5 |B4C 25 72.4 .0787 | 0.396 | 436 | -1.52
12 3|4 |2|1] 500 7 S;? 0 235 0.054 | 0.317 | 126 | -1.51
134|114 2]| 550 1 |TiC 25 272 .0622 | 0.977 | 506 | -1.52
M -
14|4|2|3|1]550 |3 Sa‘;"’c 0 |84 |.0745 |0.352 | 142 |-155
15413 |24 550 5 |SiC 10 125 .0238 | 0.105 | 19.7 | -1.04
16 | 4|4 |1 3] 550 7 |B4C 5 177 .0564 | 0.443 | 307 | -1.5
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Table 3. Immersion test in 3.5%NaCl solution

samples| weight before| weight after| weight Rate of
NO corrosion(gm) | corrosion(gm) | losses(gm) | corrosion(mpy)
1 2.4769 2.0221 0.4548 79.412
2 2.7032 2.3207 0.3825 66.789
3 2.9667 0 2.9667 518

4 2.7342 1.9189 0.8153 142

5 2.6298 2.1462 0.4836 84.44
6 2.8443 2.28 0.5643 98.532
7 2.0747 1.6301 0.4446 77.631
8 2.678 0.7198 1.9582 341.92
9 2.5842 0 2.5842 496.238
10 2.6638 2.2291 0.4347 75.885
11 1.4353 1.2319 0.2034 35.51
12 2.7288 2.0011 0.7277 127.063
13 2.719 2.0079 0.7091 123.815
14 2.4857 2.0001 0.4856 85

15 2.3395 2.0555 0.284 49.589
16 2.669 2.1165 0.5525 96.471

Corrosion Rate of Mg matrix composites
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& 10000
— 1000
S 100
g 1 noinnf
o 1
— I N O < O O N~ 0 O O 4 N M g .0 ©
o R R S BT T B R A B~ SO~ = =
&) 2 2 g 2 g o ool oo oo
=S s s S EEEEEEEEEEEEE
o 585 28 388 8 8 % 8 3 adad d d @
| u u u un u u un

sample (-16)
Figure 5. A logarithmic graph of the corrosion rate comparisatl of
magnesium matrix composites (for 16 samples given in Table 2)
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4.5. Optical Microscopy

The microstructure was analyzed by means of apiical
microscope to examine the composite material produced. The Mg
AL matrix carbides reinforced composites were first ground and
then polished with different grades of sandpaper, then washed and
the samples were again polished. After compatibility widller's
reagent, they were analyzed under different magnification optical
microscopy, and all samples before and after corrosion were
analyzed, the shape is as follows, the shape of.6~d@n this
analysis it can be seen that the shape and compositidghe
sample changed after erosion, all of which were affected except of
the sample of composites containimigMg AL - 2.5% BC, 500 °

C and 5 min sintered sampgl@before corrosionand (b)after
corrosion which had less effect of corrosion than othenglas
shown below.

(@) (b)

Figure 6. Optical micrograph of composites contaihBure MgAl)
sample sintered at 400 °C for 1 inute,(a)before corrosionand (b)after
corrosion
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(@) (b)

Figure 7. Optical micrograph of composites containofgMgAl -
% 2.5 SIiC, sample sintered at 400 °C for 3 minutes,(a)before
corrosionand (b)after corrosion

(@ (b)

Figure 8. Optical micrograph of composites contaihiylgAl - % 5
Mo2C, sample sintered at 400 °C for 5 minutes ,(a)before corrosionand
(b)after corrosion
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() (b)

Figure 9. Optical micrograph of composites contairhiylg AL -
2.5% B4C, 500 ° C and 5 min sintered san{pMefore corrosionand

(b)after corrosion

5. Conclusion

1. The corrosion attack of all tested magnesium alloys occurs
at the interface of the magnesium / aluminum matrix
composites intermetallic compounds by forming the
galvanic. Later, the nucleation and growth of irregular and
less protective etcltayers consist mainly of Mg (OH) 2A
Mg matrix. The increase in aluminum concentration in the
nominal composition of the alloy reduces the activity of
pure Mg in 3.5 wt% NaCl. However, magnesium /
aluminum matrix compositestill exhibited high corrosion
rates.

2. The main reason for the higher corrosion resistance of
magnesium / aluminum matrix compositegelated to the
double mechanism. First, the magnesium matrix dissolves
and corrodes the process attack is favorable for aluminum
enrichment on the metalurface and allows the formation
of semiprotective Atrich oxide layers, thereby enhancing
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the corrosion resistance of the alloy. In addition, the b

phase layered aggregation network acts as an obstacle to

the corrosion attack process.

Magnesium / aluminm matrix composites have corrosion
behavior, but different solidified structures change the
mechanism of corrosion attack alloy. In this case, the
corrosion resistance is completely attributed to the presence
of a eutectic aggregate network with a high Beihtent,
which limits the corrosion attack.

Taking into account the best conditions for all experiments
to determine: sintering temperature of 58Q sintering
time of 5 minutes, and the additive is B4C, adding ratio of
2.5%.The corrosion of rate is 35rBfy.

The effects of pH and concentration on the corrosion
behavior of MgAl alloys in NaCl solution was
investigated. The corrosion rate of magnesium alloys in
NaCl solution generally increases with increasing
concentration and decreasing PH.
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ABSTRACT

The primary aim of this study was to determine the location of
infection in the urinary system by laboratory diagnosis . To
compare the results of ultrasound diagnostics with the results of
microscopic examination in urine sampleBifty nine urine
specimas were collectedlotal numbers of Females werel8 and
Males were 41Specimens were collected frodh-Hawari general
Hospital ,Pediatrics Hospital , Abala Hospital, Al jameea clinic
and AlHaram clinic. Fifty nine mid stream urine (MSU)
specimens were collected from patietdken immediately after
the ultrasound examination for each case and a questionnaire was
taken from patients themselves.comparison was made between
the results of the ultrasourekamination and the results of the
examination of urine samples by microscopy. The following
results were found: The compatible results were 17(28.8A%d).

the incompatible results were 42(71.18%). The results showed that
the percentage of infection in fRales were 4(22.2%), and the
proportion of infection among males was 15(36)5And the total
number of cases infected with UTI werel9 ( 32.2%) out of 59
cases.The microscopic diagnosis of the urine sample depends on
the type of epithelial cells linindghé urinary system in addition to
the presence of white blood cells, red blood cells and albumin in
the urine. The microscopic samples were determined the location
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of the infection by diagnosing the epithelial cell type. In this case,
the results of squametepithelial cells (medium or large amount )
that indicated the presence of infection were significant in the
urethra, while the presence of squamous and transitional epithelial
cells that indicate an infection in the urethra and bladder, the
presence ofanal tubular cells indicates kidney infection and these
results were identical with ultrasound findings. While the
inconsistent results showed a significant difference. Ultrasound
results showed that the urinary system was in a normal state. While
the resits of the microscopic examination that the cases suffer
from urinary infections of varying intensity such as the presence of
pus cells, blood and epithelial cells in different forms and the
emergence of different types of crystals of different sizes and

types.

Key words: Urinary Tract Infection; epithelial cells location of
infectiony microscopic examinatignultrasound examination.

1.Introduction

Urinary tract infections (UTIs) are among the most common
bacterial infections. It has been estimated that symptomatic UTIs
result in as many as 7 million visits to outpatient clinics, 1 million
visits to emergency departments, and 100,000 hospitalizatio
annually [1]. UTIs have become the most common hospital
acquired infection, accounting for as many as 35% of nosocomial
infections, and they are the second most common cause of
bacteremia in hospitalized patients [2,3]. The annual cost to the
health cee system of the United States attributable to community
acquired UTI alone is estimated to be approximately $1.6 billion
[4]. UTls are challenging, not only because of the large number of
infections that occur each year, but also because the diagnosis of
UTI is not always straightforward. Physicians must distinguish
UTI from other diseases that have a similar clinical presentation,
some UTIs are asymptomatic or present with atypical signs and
symptoms, and the diagnosis of UTIs in neutropenic patients (who
do not typically have pyuria) may require different diagnostic
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criteria than those used for the general patient population. Because
of these factors, physicians frequently rely on a small number of
imperfect laboratory tests to augment clinical impressi@ven
when clinical diagnoses are unequivocal, physicians may order
laboratory tests to identify the cause of the infection and/or to
provide isolates for antimicrobial susceptibility testing. It therefore
comes as no surprise that the laboratory exammaof urine
specimens accounts for a large part of the workload in many
hospitalbased laboratories. In fact, in many clinical laboratories,
urine cultures are the most common type of culture, accounting for
24%i 40% of submitted cultures; as many as 806Pthese urine
cultures are submitted from the outpatient setting. The purpose of
this review is to summarize the laboratory diagnosis of routine UTI
using current diagnostic methods. The review will not cover the
diagnosis of UTI in special patient poptibns, a topic that merits

a separate review. Urinary tract infection (UTI) describes
microbial colonization or inflammation of the bladder (cystitis),
urethra (urethritis), or renal pelvis and kidneys (Pyelonephritis).
UTls are one of the most widely sad and costly medical
complication of pregnancy, occurring in nearly 20% of all
pregnancies. They are also accountable for 10% of all admissions
to hospital during pregnanéyfIlM8  Urinary tract infections
(UTIs) are the most prevalent bacterial infections encountered
during pregnancy. It includes two groups: asymptomatic (ASB)
and symptomatic bacteriuria. Asymptomatic lesictria is defined

as the persistent presence of bacteriuria within the urinary tract of
women who have no symptoms. A specimen of clean voided urine
containing more than 100.000 colonies per milliliter of a single
organism is diagnostic. Symptomatic bactea combines lower

UTI (cystitis) and upper UTI (Pyelonephritis§!i°],

1.2 Objectives of the study
1. To determine the location of infection in the urinary system by
laboratory diagnosis .
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2. To compare the results of ultrasound diagnostics with the results
of microscopic examination in urine samples

2. LI TERATURES REVI EW

2.1 Urinary tract infection (UTI)
urinary infection is define as bac
bacteria in urine within the renal
t haBorlgdani sm/ ml i s regardedriasasygni
tract infection remain a major <clin
i ntroduction of antimicrobi al c hemo
gener al practice are because of ur
urinary tract may i nvtold aet a(hlylwaaed er
kidney, pelvis, p%@Frenchyma, or wurett
2.2 Epidemiology

Urinary tract infections are the most frequent bacterial infection
in women PUThey occur most frequently between the ages of 16
and 35years, with 10% of women getting an infection yearly and
more than 4060% having an infection aome point in their lives.
22123 Recurrences are common, witkarly half of people getting
a second infection within a year. Urinary tract infections occur
four times more frequently in females than malé$?
Pyelonephitis occurs between 280 times less frequently?d
They are the most common cause ho$pital acquired
infectionsaccounting for approximately 40%3! Raes of
asymptomatic bacteria in the urine increase with age from two to
seven percent in women of child bearing age to as high as 50% in
elderly women in care homé$® Rates of asymptomatic bacteria
in the urine among men over 75 are betweed0%[®
Asymptomatic bacteria in the urine occurs in 2% to 10% of
pregnacies?”!  Urinary tract infections may affect 10% of people
during childhood?? Among children urinary tract infections are
the most common in uncircumcised males less than three months
of age, followed by females less than one yE&8r. Estimates of
frequency among children however vary widely. In a group of
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children with a fever, ranging in age between birth and two years,
two to 20% were diagnosed with a UPf!

2.5 Urinary tract system
Urinary tract makesGaedastatredt h€h

urinary tract is divided into two
i nclude (kidney, renal pel vi s and
include(urinary!l®iladder and urethra)

2.5.1 Kidney
Two kidneys function to excrete m

met abolism, which | eave the Kkidneys
peritoneum on thl walktewninoreialhedo mis
vertebr al col umn, the right kidney
one and neuron 32t Tehef kn dtniegrsa Imewan
dbout 4 | inches longhl3®'2 | inches wi
2.5.2 Ureters

the two Ureters are muscul ar tubes
the postertlme wwmuirdarcy lifadder, t he
along the wureter by peristaltic cor
ureter measur e about 10 i nch I n I
constrictions along its c-ourse: w
shaped) j oi nwshetrhee iutr eitserki nked as it
brim, and where [i®t] pierces the bl adc¢
2.5.3 Urinary bl adder

Urinary bl adder i shiinmme chiea tpeulbyi cd ibr
wi t hin t e rpeeclewitsa,cliet for the stor a
adul t maxi mum capadi tsyt rofngabnuwstc| 80 G
i shape is vary according the amou
pyramidal . Having apex ,i nbafser,ol me¢ ek
sur f¥ee

2.5.4 Urethra

Urethra is muscular tube for the |
and semen in male. Extend from the
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penis in the male, and the area bet\
in fledkmale female urethra is about 1.
i néhl.

2.6 Histological ®etmructure of wurinatit
2.6.1 Urethra

1. Penile urethra withicorpus spongiosum.

2. Pseudostratified columnar epithelia.

3. Distal end- stratified squamous.

Flgure(l) urethra histology

2.6.1.1 Squamous epithelial cell s
These can be k-kemaai nn ikedd.oir N bnaoend
sguamous epithelial cells originate
and/ or vagina. They are |l arger t ha
smal | centr al nucl ei . Theyatan be r
border. Keratinized squamous epithe
vulva and are | arge cells with angu
not have nucl ei. Nucle| are more Vi
stained with Sedi staioh. thfe icel desub
Wright's stain (routine hematol ogic
urine sedi ment and demonstrates t he
borders of sguamous epithelial ce
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frequently seen as cont amidnacnans i n
al so contaminat e sampl es coll ected
coll ected by cystocentesis shoul d
epithelial cell s. Note that al thou
contaminant s, | arge number s may
genitpyucondrtions, specifically squ
prostate in the dog. This occurs s
usually secreted by testicul ar t um
tumor s, but this has al so been re
tumor s)

2.6.2 Cyst Bladder

1. Epithdlriammi ti onal epithelia.

2. Api cadt hplckenneesd domain all ows gr
surface area.

3. Lami na-m@arin opryi @af dense connective
bundles of coarse coll agenous fiber:
4. Mu s c-ud ang isotfi naer | oagdutuari nal
circul af bampeth muscle cell s.

5. I n the bl adder (andad diwteironpaar t s
outer | ongiotfudnurmseall elsayyesr added t o th
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Bladder HaE

epithelium =
.i:‘ff:f,i'.if:i — -~ngs_'*>., - ,

- D o :

—‘&,7—‘;1 —
;=(9,/§tf!,—]s,°fx§ m‘,‘?rcle), : = : = :

g s =
. |
¥ Figure (2 ) Bl adder histolog

2. 6TRadasitional epithelial <cell s
The wurinary tract from the pelvis d
and the proxi mal urethra is |ined |
These cells vary in size and shape
which they ©bhogéenédtem ehg. renal pel
caudate whereas t hose from the bl
pol ygonal and vary in size. These ¢
urine in quite | ow numbers, so none
cells are seefnr oifth htelad t hyi mani mal s.
depends on the method of wurine coll
sl oughed (traumaticall y) when t he
Transitional epithelial cell s mu s t
because t hey amet grhhaawd arheappear ance
transitional epithelial cells are
borders than WBC.
2. Red al
2.6.2.1 Renal tubul ar epithelial cel
These are rarely seen in the wurine
very difficult to distinguish from
MP M Copyright © ISTJ wAmMYcs WIAK
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X

1. Epithelium- transitional epithelia.

2. Lamina propria mainly of dense connective tissue, with many

bundles of coarse collagenous fibers.

3. Musaular is consists of amner longitudinal andouter

circular layer of smooth muscle cells.
4.

Ureter H&E

o7 2 SRR K A transitional Pt
Soonr g LG~ epnhellum P LT

-

S,F L

Figure (3) : Ureters histology

MpP H Copyright © ISTJ wiAmYcsB
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N3 AK
amHf

| arge numbers of small er epithelial
(size and shape) are observedeism th
cel |l s i s Figsre §3p)e dteterd histologf r ansi t i onal

epithelial cells tend to be more va
extent) . Sloughing of |l arge numbers
woul d indicate Anefiniagurteu b(ud)ara p png aurrayr
di fferent shapes of epithelial cel |
system.

2.6.4 Ureters
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Histologocal Structuri OF

Urinary System

Renal Tublar Epitheleal g

Transtional Epitheleal \ ”

squamous Epitheleal

Figure ( 4 ): Di fferent forms of
2 7 Type of infection
I nfection 1is mo st ofteds dwe t o be
bowel flora Transfer to the urinar
stream, the | ymphatic or by direct
the ascending [ransurethral rout
2.7.1 Infection of the wurethra (ur et
This type of UTI can occur when G|
anus to the urethra. Al so,tlbecause
vagina, sexually transmitted infect
Chl amydia and mycopl @&8ma, can cause
2.7.2 I nfectionitoifs)t.he bl adder (cyst
This type of UTI i's usually caused
a type of bacteria commonly found
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tract However, someti mes other bac
i ntercourse may | eadave®e tcgsbetsesexuad
active to develop 1t. AlI women ar e
their anat omy specifically, t he sh
the anus and the urét®ral opening t
2.7.3 Infection of Pyelonephritis

i s an i nfl ammattiicsmsalley c ddseddalki dney
pel.vi sis commonly caused by bacteri:e
up urhienaroyr ttrraacvtel  ed through the b
kidneys. A similar term is "pyeliti:
t he pel vislmndt hcearl ywesds, pyelitis
nephritis is coll ect iSeeley ek cavwmr sa 0 f

Pyelonephrti @yoenem@hruwuseiamccumul ati on a
the kbsdpaystemic i nfl ahmathoer yb ordeys p ¢
t o i nfkdcdtnieoyn)faand uelvédln deat h.

2.8. Diagnosis

In straightforward cases, a diagnosis may be made and
treatment given based on symptoms alone without further
laboratory confirmatiorf®in complicated pquestionable cases, it
may be useful to confirm the diagnosis uialysis looking for
the presence afrinary nitriteswhite blood cellfeukocytes),
or leukocyte esteras€YAnother testurine microscopylooks for
the presence atd blood cells white blood cells, or bacteria.
Urine cultureis deemed pasve if it shows a bacterial colony
count of greater than or equal to*b@lony-forming unitsper mL
of a typical urinary tract organism. Antibiotic sensitivityncalso
be tested with these cultures, making them useful in the selection
of antibiotic treatment. However, women with negative cultures
may still improve with antibiotic treatmelf! As symptoms can
be vague and without reliable tests for urinary tract infections,
diagnosis can be difficult in the elderi§.

2.18.UTl s diagnosed
To find out whether a person has a
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wtr XYbKOFM am4


https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4
https://en.wikipedia.org/wiki/Parenchyma
https://en.wikipedia.org/wiki/Minor_calyx
https://en.wikipedia.org/wiki/Renal_pelvis
https://en.wikipedia.org/wiki/Renal_pelvis
https://en.wikipedia.org/wiki/Urinary_system
https://en.wikipedia.org/wiki/Pyonephrosis
https://en.wikipedia.org/wiki/Sepsis
https://en.wikipedia.org/wiki/Systemic_inflammatory_response_syndrome
https://en.wikipedia.org/wiki/Acute_kidney_injury
https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4
https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4
https://en.wikipedia.org/wiki/Urinalysis
https://en.wikipedia.org/wiki/Urinary_nitrite
https://en.wikipedia.org/wiki/White_blood_cells
https://en.wikipedia.org/wiki/Leukocyte_esterase
https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4
https://en.wikipedia.org/wiki/Urine_microscopy
https://en.wikipedia.org/wiki/Red_blood_cells
https://en.wikipedia.org/wiki/Microbiological_culture
https://en.wikipedia.org/wiki/Colony-forming_unit
https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4
https://en.wikipedia.org/wiki/Urinary_tract_infection#cite_note-Review08-4

International i bl iy iy
Science and Technology Journal VOIUME 17 0 C JT K it e s g

. ))
N1 & Il 4A g :  Apil 2091 39F ISTJ/\Q

wi | | ask about urinary symptoms and
for the presenwhi tod Iblacddkrcal lan,d w
produced by the bBbacogausoe fbiagchtte rii naf ecc
found in the urine of healthy indiv]
both on symptoms and a | aboratory t
to giicMee amouadtneh sample by washing t
and colfimedsitongemlof urine in a ster.i
This method of collecting urine hel
geni tal area from getting into the
resul ts. Usual |l vy, the sample is sen
heal th <cabod fpcegsi aeres equi pped to dc
people with recurring infections an
urine may be cultured. The culture
the urine sample in a tube or dish
any ®biaatpresent to gr ow. Once the [
which wusually takes 1 to 3 days, th
care provider may al so order a sen
bacteria for sensitivity t o di ffer
medation i s best for treating the i
recurrent UTIls, the health care pr o
tests to det @ mirnienarfy tltAfdda qpterissonnor n
Tests and procedures used to diagn
i nclude:

282Ur i ne sampl es
2.8.2.1 Analyzing a urine sampl e

Your doctor may ask for a urine samj

white blood cells, oretdadtit emida.. To a
contamination of the sampl e, you ma
your geni t al area with an antiseptdi

mi dstr eam.
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2.8.2.2 Growing urinary tract bact
Lab analysis ciomehe mesi fi®l | owed by
This test tells doctor what bacteri
which medicationsl®Mi Il be most eff e
2. &rating images of wurinary tract
2.12.3.1 Kidney and bl adder wultrasol
Ultrasound uses a device, call ed a
painless sound waves off organs to
structur e. The procedurevii@eper f orm
of fice, out patient center, or hosfy
technician, and the i magesa are int
doctor who specializes i n medi cal
needed. The iIimages can show abnor ms
bl adder . However, this test cannot
abnormalities or measuf® how well t|
2.8.3.2 Voiding cystourethrogram
Ths testaysimage of the bl adder a
while the bladder is full and durin
As the persomaylitaedlen Bwnhédernlth care
the tip of a thin, fl| exihlel artedlthe aca
into the bl adder. The bl adder and u
dye called contrast medi um, to make
on t-hay Xi mages. The x rays are tak
while the bl adder iTshef uclat hoeft eado ntsr a
removed-rayndi mages ar e t aken dur i ng
procedur e i s performedd& i of fai cleeal t
outpatient center ,ragr tlkaeadmitwcalan.by
technician i s supervised by a radi
taken. The radiologist then interpr.
needed, but | ight sedation may be u
can show abnor maolfi ttiees wrfe tthhrea iannsd o
The test can al so det erinsi nreorwhaelt her
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when the blldYder empties.
2.8.3.3 Computerized tomography (CT)

CT scans use a combination of x r a
to crediemenbiDgralmalges. A CT scan ma
the injection of contrast medium. C°
on a table thashapededetving ex wahaysne
are taken. The procedure 1s perforn
hospitarlayyt eamhni ci an, and the 1| mage
radiologist; anesthesia is not need
more detail ed | magees ptroovh dlepg tume eh @

the ptiS%bl em.
2.9. Prevention

A number of measures have not been confirmed to affect UTI
frequency including: urinating immediately after intercourse, the
type of underwear used, personal hygiene methods used after
urinating ordefecating or whether a person typically bathes or
showers® There is similarly a lack of evidence surrounding the
effect of holding ae's urinetamponuse, andiouching ¥ In
those with frequent urinary tract infections who spermicideor
adiaphragnmas a method of contraception, they adwised to use
alternative methods. [®In  those withbenign prostatic
hyperplasiaurinating in a sitting position appears to improve
bladder emptying whiclimight decrease urinary tract infections in
this group % Using urinary catheters as little and as short of time
as possible and appropriate care of thbetat when used prevents
infections. B4They should be inserted using sterile technique in
hospital however nasterile technique may be appropriate in those
who selfcatheterize®®The urinary catheter set up should also be
kept sealed® Evidence does not support a significant decrease in
risk when silveralloy catheters are usé&d.,

2.10. Treatment

The mainstay of treatemt isantibiotics Phenazopyridines
occasionally prescribed during the first few days in addition to
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antibiotics to help with the burning and urgency sometimes felt
during a bladder infection®However, it is not routinely
recommended due to safety concerns with its use, specifically an
elevated risk oMethemoglobinemia(higher than normal level

of Methemoglobirin the blood)?! Acetaminopher{paracetamol)
may be used for fevel§IThere is no good evidence for the use of
cranberry products for treatingrrent infectiong® #9 9

3. MATERI AL AND METHODS
3.1.Methods

3.1.1.Study area

Specimens were collected fromAl-Hawari general Hospital
,Pediatrics Hospital , AGala Hospital, Al jameea clinic and-Al
Haram clinic.

3.1.2.Study population

Fifty nine urine specimens were collectébtal numbers of
women was18 anghen was 41 . 12 were children and 38 adults.

3.1.3.Collection of specimens

Fifty nsnheeanmmiudri ne ( MSU) speci mens
from ptagdkemtismmedi ately after the wu
for each case and a g upeassttiieomtnsai r e
themsel ves.

3.1.4 Date of <collection

A tot al of 59 wurine slaZn@pleést wel @ co
12017.

3.1.5 Statistical Analysis
Statistical Package for Soci al Sci e
3.2.Materials

3.2.1 Instruments and equipment

-Centrifuge

-Urine container

sl ides and cover slides

-Urine dipstick stripes ( 10 par amet
-Mi croscope
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4. RESULTS AND DI SCUSSI ON

A tot al of 5Btgempl auy i mfe meed e col |
patients after the completion of t h
nmber of males was (41) cases and tl
compari son was mad e bet ween t he re
examination and the results of the
mi croscopy. The f ol |l ocPwmisngorr elslud add,
epiitahlel cel | s wi t h di fferent shapes
di fferent types of crystals in diffe
The compatible redAwmldt st hwasr esWU( 28&. 8w

i ncompati bl e was 42(71.18%) . The f
resul ts dhtewepdertcleantt age of infectio
4(22. 2%) , and t he proportion of i
15( pT.h5e percent age of children inf
And the tot al number of cases infect
tot al o f 59 opasesdi agndMsicsond uri ne
depend on type of epithelial cell s
addition to the presence of white b
al bumin in the wurine. The microscop
to deter mi noef tihnef elcotciaotni obny a di agno:
epithelial tbesl £ase of sguamous ep
moder at e or plenty that indicate o
i nfection in the urethra. Whil e th
transitiahat hapiihdiicative of t he ¢
urethra and bl adder . And the prese
i ndicative of kidney infection and

resul ts of ultrasound examination.

showed a d&ifghedemaet The results o]
examination showed that the wurinar

condition. While The results (tabl e:
examination showed that the cases s
of varyinmg hseawswvetihtey ps esence
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Table (1 ) :The percentage of
Resul t s Number of Percentage
Compatible 17 28.81%

I ncompatibl |42 71.18%
Totale of s|59s

m compatible

incompatible

compatib

Figure (5) : cTohmep apteirbcleen taangde ionfc ompat i b

Ta b | eThedfference between infected and noinfected patients
in male and female.

Gander I nfecte(Non inf{Tot al

Mal e 15 26 41

Femal e 4 14 18

Tot al 19 40 59

MC Nl Copyright © ISTJ wAmMYcs WIAK
wtT XYbOFM amy



International Ay s 5 v
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s %

1 8~ 1aA y°© - April 2 091 9B F IST._I

30

25

20

m Non infected . 15

m Infected

- 10

-5

r T - 0
Female Male

F i g ur Ehe différence between infected and +iofected patients in
male and female

Right Kidney normal insze withroml porencymalecho nd rormalpeocaees
system, mid polr corticalcyst 2.5 om, o stones een

WWM)' :normal in sze with normal parenchymal echo and normal pelncalyceo! system
25 em cortical cys, small non obstructing stose seen

Urinary bladder : full thckesed woll with maltlesmalstones een

Figure (7i a):Co mp at i b-{Uleasoumdsepdrtt s
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MICROSCOPICAL EXAMINATION

TYPE_ RESILTE
RB( 2-3 HPF Noemal (e

~WBC | 8-U
EP.CELLS

CASTS | AL fRe. ¢
OTHERS

CRYSTALS _ Scall, Medium, Large

Figure (7i b).Co mp at i b-Mieroscopesraeportt s

Figure (7i c):Co mp at i bdmage ofmisrastopes
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nghf kﬁdﬂ?}" normal in size with normal parenchymal echo and normal pelwcalycea
system, no stones

Left kidney :normal in size with normal parenchymal echo and normal pelvicalyceal system
no stone.

Urinary bladder : full with normal wall.

Uterus : normal size and echo with free adnexia .

Figure (8 a).Inc o mp aresult Ulteasound report

MICROSCOPICAL EXAMINATION

TYPE RESILTE j NOTE
RB[ i HPE rmal ..
WB( > ;

EP.CELLS :'.“r BOGCraicPe :.,_N ‘ Transtional- Reas

Quallne

CRYSTALS | Small)
CASTS Hpdice, Ce
OTHERS

Figure (81 b).Inc o mp aresults Mieroscope report

Figure (81 c) :Inc o mp aresulty Image of microscope
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Right kidney :normal in size with normal parenchymol echo and normal pelvicalycen’
system, no stones .

Left kidney :normal in size with nermal parenchymal echo and normal pelvicalycenl system
no stone.

Urinary bladder : full with normal wail.

Uterus : normal size and echo with free adnexia .

Figure (9 a):Inc o mp aresults Uleasound report

MICROSCOPICAL EXAMINATION

__TYPE | RESULTE i .
___RBC  2-3HPM
WBC Full of field /HPF

EP.CELLS | 2 few- moderat

CRYSTALS

Casts
OTHERS Bacteria yeasts

Figure (9 b)Inc o mp aresult Migoscope report

Figure (97 ¢) :Inc 0 mp aresults Im&ge of microscope

M O Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gty p i g
Science and Technology Journal VoluME 17 P C JT K jrastons snes s T s

N1 b= 1 aA g - Apil 200199F ISTI.I)\Q

5. CONCLUSI ON
The results based on the study concluded that microscopy is

very important to determining the infection of microbial and
determine the location of infection in urinary system by
determining the type of cells lining the urinary system as well as
the lack of material cost of the test and the speed of completion of
this test in the diagnosis of the disease to help the doctor in the
treatment of patients with urinary tract infections. Everyone knows
that the length of time in the injury leads to complerbbtems
difficult to cure. The Ultrasound of the urinary system is expensive
and may take time to obtain, especially in the current situation.
Knowing that diagnosis Ultrasound is of medical importance in the
diagnosis of many diseases in the urinary systamh as
obstructive and anatomical diseases, which cannot be detected in
routine urine examination.

6. RECOMMENDATI ONS

1 It i s advisable to research this
most accurate and quick results that
2. ilst recommended that early examina

compl ex problems that occur to the
failure.

It i s recommended to cooperate be
rinary diseases andslbdahtwomkerto tto
he i njured.

4. Encourage laboratories to add cellular diagnostics to Urine
analysis.

3.
u
t
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Evaluation of Geostatic Interpolation Methods Based
on GIS For Estimation Aquifers Transmissivity

(Tazerbo Wellfield i GMMRP, SE Libya) As a Case Study.
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Abstract

In interpolation of aquifer transmissivity due to unknown
distributed values, both the best and the unbiased aspects are
frequently difficult to obtain. For thatuppose, this study aim is to
compare between seven geostatistical interpolation methods based
on geographic information system GIS, for prediction of Tazerbo
wellfield aquifer Transmissivity (T) Amin. As well as setting the
criteria for choosing the mosippropriate interpolation method to
predict the spatial distribution maps based on measured data from
108 wells at Tazerbo Wellfield, GMMR, SE Libya. As validation
results, it was found th&adial Basic Function (RBF), and Inverse
Distance Weighting (IDWV are the most suitable methods for
creating the transmissivity T4min maps for the study area, with
MAPE%=0, and E=1The aquifer properties maps produced in the
geographic information system (GIS) give additional data and
information that describe the aquifer system, will ultimately
improve sustainable groundwater management in Libya.

Keywords: GIS, Geostatistics Intpolation, Transmissivity,
Tazerbo wellfield.
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1. INTRODUCTION

Libya receives very low precipitation due to its location in an arid
climate. For that reason, Libyan governmestablished the Great
Man-Made River project (GMMRP) for transporting 6.5 Mday
from aquifers located beneath the deserts to the coastal éities (
Faitouri, 2013). For this study, one from three aquifers in the Sirt
and Al Kufra Basin (GMMRPPhase Iwill be focusing witch is
Tazerbowellfield, (Figurel). The groundwater aquifer in Tazerbo
wellfield is the one of sourcef household and agricultural needs
in Libya. Therefore, it is necessary to rationalize the ground water
in this area through propetamning, which depends on models to
help the decisioaker to take the correct steps in the planning
and investment optimization of this project. Proper planning
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requires analysis and study the aquifer behavior, and the
development of accurate digital nsajinat show its properties.
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Figure.1. Layout of the Great Maiade RiverProject, and'azerbo
Wellfield locationr Libya with ID for each well.

One of the problems facing hydrogeological studies is the
estimation of the data values in a given location, either because the
data are missing or the site does not have measurements. The
scientific method in this case is to take random samples from that
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area and then to predict unknown points. These mathematical
processes are called geostatistical interpolation. With the
development of GIS technology, interpolation, analysis of
groundwater data with geostatistical models has become easier and
more operald (Xiao, and et al, 2016).

Many researchers applied geostatistical techniques for spatial
distribution of groundwater aquifer properties listed as:
Ahmadzadeh, and Jafari, 2015 their study is a comparison of
geostatic methods based on GIS for determinthg best
interpolation method for zoning the aquifer transmissivity in
Shabestar plain. In their research, the Inverse Distance Weighting,
local interpolation and Kriging methods were adopted. Their
results indicated that Kriging method with exponentiaiogram

are chosen as the best method of interpolation and map creation.
Mace, 2011, his study in Texas had shown the estimation of
transmissivity from specific capacity data points of 1083 in the
Edwards aquifer, 1973 in the sandstone aquifers of Norttré&te
Texas, and 9500 in the Carri¥ilcox aquifer. The Geostatistical
techniques were developed named Kriging with linear regression
and Cokriging. His results show that the Cokriging may offer
better results than Kriging with linear regressia@ and et al,

2016 in their research a mapping of the transmissivity of the
Senegalese deep aquifer system, using geostatistical methods with
Kriging as an estimator. Their results show that the semivariogram
of the transmissivity coefficient could be describgddpherical
model.Al-Murad, and et al, 2018,in their study a Kriging is used

to characterize the transmissivity of the two aquifers in Kuwait
(the Dammam and Kuwait Group aquifers). His results show that
extrapolated transmissivity values using Krigirgnde used for
development of numerical modeling studies for the aquifer system
in the region of his study.
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In this study the main objective is to assess the accuracy of various
Geostatistical interpolation methods, including the (Empirical
Bayesian Krigig (EBK), Radial Basic Function (RBF), Inverse
Distance Weighting (IDW), Global Polynomial Interpolation
(GPI), Kernel Interpolation With Barriers (KIB), Local Polynomial
Interpolation (LPI), Diffusion Interpolation With Barriers (DIW))
to determine the besnterpolation method forestimation the
transmissivity of Tazerbo wellfield aquifer.

2- Study Methodology and Area of Study:

1-2 Area of Study:
Tazerbo wellfield is one of three wellfields of GMMRP Phase |I. It

is bounded by longitudes 2&and 22 E and by latitudes 25and

26° N and consists of 108 production wells distributed in 6 lines,
with a distance of 1.3 km between two wells and distributed into
three parallel lines; each line is divided in two sections, and each
line is 50 km long and coists of 36 wells see Figuerl. The total
depth of the production wells in Tazerbo wellfield ranges from 460
to 580 m. The depth to water is variable, from 260 m in the NE and
NW to 400 m in the SE and SW. Transmissivity had been
estimated based on the puntp tests is between 3.71x1Qo
7.92x10° m?/s, and the storability is between 2.94%0 0.77x10*

(Al Faitouri,2013.

2-2 CooperJacob Methods For Determining The Aquifer
Transmissivity:

CooperJacob, 1946, in his analysis presented a pumpingnest
which drawdown at a piezometer distanmc&om the abstraction

well is monitored over time. This is also based upon the Theis
method analysis from the definition of It can be seen that
decreases as the time of pumping increases and as the distance of
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the piezometer from the well decreasés(u) is the well function,
estimated by (Kruseman, and Ridde, 2000):

6o myxxll X A% A% taen D
X X c G 5 O - T
andu is defined as:
A (2
(0] s
Y0
Where:

t= time since beginning of pumping, T= Transmissvisr
storage coefficient for confined aquiferss piezometer distance
from the abstraction well .

So, for piezometerslose to the pumping well after sufficiently
long pumping times, In(u) become negligible. Hence for small
values of u, the drawdown can be approximated by:

0 . . oY

BV SRYY )
T Y

Where:

Q= constant flow rate of the pumping well= the drawdown.

Because of Q, T, andS are constant, if used drawdown
observations at a short distancefrom the well, a plot of
drawdowns versus the logarithm dfforms a straight line. If this
line is extended until it intercepts the tiraris wheres =0, t = to,
and the slope of the straight line (Figure 2), the drawdown
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difference as per log cycle of tinleg t/to = 1 also substituting
these values into Equation 3 gives (Kruseman, and Ridde, 2000):

C&U (4)

“Yi

~, G& 0YO (5)
Y —

l
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1 4

2 |- H

31 -1

4 i

c .
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% '
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9._. v
10+ ‘ ~
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Figure 2 Drawdown Tim& CooperJacob method.

3-2. Geostatistical Interpolations Methods:
Geostatistical analyst usesample points taken at different
locations in a landscape and creates (interpolates) a continuous

surface. The features of Geostatistical analyst are discussed in
details in the next parts.:
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1. Empirical Bayesian Kriging (EBK) Interpolation model:.1

Kriging is a prediction method that considers values of a variable
in ensamples points as a lineeomposition of the values of
surrounding points. Considering the values of variablen n
measuregboints as following:

o h oMBs @ (6)

Estimation of Zn point X using Kriging estimation is defined
as:

0 @ _8 O (7)
Where:
O interpolated value for grid node @  the measured

points _ = Kriging statistical weight.

This method can be used to produce an accurate grid of data, or
can be custorfit to a data set by specifying the appropriate
variogram model. The experimental variogram measures the
average degree of dissimilarity between unknown values and a
nearby data value and thus can depict autocorrelation at various
distances. The value of the experimental variogram for a
separation distance of h (referred to as the lag) is:

rE — U@ UQ E
¢1E (8)

Where:
n (h)=the number of data pairs within a given class of distance and
direction.
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The most important padf Kriging is statistical weighs assigned to
a. To avoid bias of estimation, the weights should be determined in
a way that summation is equal to one

2-Inverse Distance Weighted (IDW) Interpolation Model

In interpolation with IDW method, a weight &tributed to the
point to be measured. The amountho$ weight is depended to the
distance of the point to another unknown poifhe general
formula of inverse distance weighted as follows:

B —
W Q — )
E A (10)
Where:

X2 effective separation distance between grid node j and the
neighboring point i.6 Q Interpolated value for grid node(j
neighboringknowing points’ Q  distance between grid node |

and the neighboring poinffi  weighting power parametgr
smoothing parameter.

The weighting power parameter determines how quickly weights
fall off with distance from the grid node. As the power parameter
increases, the generated surface is a "nearest neighbor" interpolator
and the resultant surface becomes polygonal. The polygons
represent the nearest observation to the interpolated grid node. The
Smoothing factor parameters allowed to incorporate an
"uncertainty” factor associated withe input data. The larger the
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smoothing fator parameter, the less overwhelming influence any
particular observation has in computing a neighboring grid node.

3-Global polynomial (GPI) Interpolation Model:

Global polynomial interpolation fits a smooth surface that is
defined by polynomial mathematical function to the input sample
points. The global polynomial surface changes gradually and
captures coarse surfaseale pattern in the dataGlobal
polynomial nterpolation simply uses multiple regression method
for all of the data. A response surface is fitted to theand y
coordinates, for an examplee third- order trend model is:

U 1T 1T @ T U TR TR T oo
Tf,ovTooTooooToooo 1)

Fitting regression models by estimating parameter (ses
ordinary least squares.

Where:

. @hU =datum at the location@hJ | ; =constant parameter,
and- & = random error .

4-Local Polynomial (LPI) Interpolation Model:

Local polynomial interpolation is similar to global polynomial
interpol ati on, except t hat it uses
rather than using all of the data, so it fits local trends it uses

weights. The window can be moved arduand the surface value

at the center of the window call ‘it£x ,y), is estimated at each

point . Weighted least squares is used by minimizing:
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x g tCahU
(12)

weightx A @DoQCT®d h

Where:

n = number of points within the windoW¢ = distance between
the point and the center of the widow, a = parameter that controls
how fast weights decay with distanceG@hU = value of the
polynomial.

For an example of secorarder polynomial:

tmh 1 TG TUT e T (13)
I ow ] O T oo - ol
5-Radial Basis Functions (RBF) Interpolation Model:

Radial basis functions (RBF) methods are a series of exact
interpolation techniques, that is, the surface must go through each
measured sample value. There are five different basis functions:
thin-plate splint, splint with tension, completely regularizptns,
multiquadric function, and inverse multiquadric splint. Each basis
function has different shape and results in different interpolation
surface. RBF methods are a form artificial neural network.

6-Kernel Interpolation With Barrier (KIWB) Interpolation Model:

The Kernel Interpolation model uses the shortest distance
between points so that points on the sides of the specified
nontransparent (absolute) barrier are connected by a series of
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straight lines. Kernel Interpolation uses the follogviradically
symmetric kernels: Exponential, Gaussian, Quartic, Epanechnikov,
Polynomial of order 5, and constant. The bandwidth of the kernel
is determined by a rectangle around the observations.

7-Diffusion Interpolation With Barriers (DIWB) Interpolation

Model:

Diffusion Interpolation refers to the fundamental solution of the
heat equation, which describes how heat or particles diffuse with
time in a homogeneous medium. The predictions made using this
method gently flow around barriers. The Diffusionehpolation

can use a complex distance metric defined by the cost surface
which is a common raster function that calculates the cost of travel
from one cell of a raster to the next.

4-2 Models Performance Verification :
Cross validation compares the meadusad predicted values. The
statistics calculated on the prediction errors serve as diagnostics
that indicate whether the model is reasonable for decision making
and map production. To judge if a model provides accurate
predictions, verify that:

1- Mean ab®lute percentage error (MAPE%)

rrrrr

PTITT OE BicdnidQ
& WEéE @i

b6 0t
(14)

2- Efficiency factor (E):
Efficiency factor (E = 0 to 1) is calculated on the relationship
between the predicted and observed mean deviations and it can
show the correlation between the predicted and observed data.
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3- 95% confidence limit (95CI1%):
The Standard error of the mean observed data is given as :

O:
n

The quantity ¢ T 8Q T & O/ S has adistribution with (n
1) degrees of freedom, And for 95% confidence limit

-1 B@sov (16)

- B
i ! PO

The value on the left side of the inequality yields the lower limit,
and on the right side yields the upper limit for the mean observed
data , known as the Confidence Level.

Where:
n= number of data, ..~ observed value,p& = predicted value, S
= standard deviation, | &=®he mean of observed data.

A better fit and a perfect prediction, with zero indicating MAPE%
and high value of E. Furthermore the model if have a good
performance well produce results within the range of 95CI1% of the
mean observed data.

3- Evaluation of Geostatic Interpolation Methods For Estimation
Tazerbo Wellfield Aquifer Transmissivity:

In order to predict the aquifer TransmissivityTazerbo wellfield
(T m?/min), used pumping test data of 108 wells in the study area,
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were obtained from the Great Man Mead River Authority
(GMMRA). Moreover to identify the hydrogeological
characteristics of Tazerbo wellfiemquifer a pumping test had
been conducted without observation wells with a constant
pumping rate 120L/sec of pedd440 minutes. The pumping test
data obtained were analyzed by Coopetacob method. The
statistical analysis of all field measurement data, represents at
Table 1

Table 1 Statically analysis of pumping test results for 108 well at
Tazerbo wellfield, GMMRA.

E N Z T DWLSWL Q b
Mean  560468.52 28154129 27573 274 2901 2295 717 14958
Max. 58325243 282550225 28722 423 4262 3578 732 196.07
M. 537749.18 2805361 23802 133 1468 1352 703 10201
Skewness 0.31 - -
Where:

E= well east coordinate, N= well north coordinate, Z= well
elevation, T= transmissivity, Q= discharge rat, b= aquifer
thickness, SWL m= static water level, DWL m = dynamic water
level.

The spatial models give more representative results if the data are
distributed naturally and the skewness coefficient is close to zero
indicate a normal distribution of the data. In this study in terms of
the skewness coefficient see Table 1, indicatas tthe majority

of the values of the samples used have low vatleesse to zero.
Figure 3 shows the transmissivity data histograms diagram.
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In this study the Geostatistical analyst tool in ArcGIS 10.5
software is used for interpolating the surfaces of dleifer
transmissivityat the area of study. Seven interpolation methods
included (DIWB),(EBK), (GPI), (IDW), (KIB), (LPI) and (RBF)
were performed in two stages, first it compute the spatial structure
of the data and then generate a predicted surface.

14

—

/1 R

A\

Frequency
© 3

2 /ll \\\

1.2 1.8 2.4 3.0 36 42
T(m2/min)

Figure 3. Histogram For Tazerbo wellfieldquifer Transmissivity T
(m?/min).

The interpolation methods provide an assessment of errors with

predicted values, by (MAPE%, and E). Cross validation was

carried out to examine the fitted interpolation models by

systematically changing the model type, the results are shown in

Table 2.
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Table 2. Summary of CrossValidation Result of Interpolation
Models.

Method T (m?/min)
MAPE % RMSE E
DIWB 18.40 0.59 0.27
EBK 7.33 0.26 0.86
GPI 19.22 0.64 0.12
DIW 0.00 0.00 1.00
KIWB 9.83 0.35 0.73
LPI 9.13 0.33 0.76
RBF 0.00 0.00 1.00

Table 3. Evaluation of the interpolation methods using CI95%
parameters.

T min Mean Min. Max. Cl195%
m#min  m#¥min m%¥min  m?%min

Observed 2.77 1.33 4.23

DIWB 2.74 2.03 3.22

EBK 2.74 1.60 3.71

GPI 2.74 2.18 3.31 2.6-2.87

DIW 2.74 1.33 4.24

KIWB 2.74 151 3.88

LPI 2.75 1.52 4.08

RBF 2.74 1.33 4.24

The interpolation surfaces obtained from ArcGIS 10.5 software
present in Figures 5 to 1In addition Scatter plots of the true
values versus the estimated values are illustrated in Figure 4.
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4. Results Discussion:

Tables 3 and 4 show the most suitable geostatistical models for the
TazerboWellfield aquifer transmissivity estimation, based on the
values of MAPE%, E and CI95%. According to the results gained
from the calculations and comparison of all various geostatistical
methods used in this study, there is no significant difference
betwee Radial Basic (RBF), and Inverse Distance Weighted
(IDW) models with high value of E=1 and low MAPE%=0.
Moreover, they provide a maximum, minimum and average
predicted values within the range of 95CI1%. Nonetheless Global
Polynomial (GPI) provides resultarere significant difference
between others by low E=0.12 and MAPE%= 19.22. Comparing
the estimated values to the observed of the aquifer transmissivity is
done via a scatter plot (Figure4), more the scatterplot is tightened
around the predicted line, thetter the estimated values by (RBF,
and IDW) models. Figurell shows the highest value of
transmissivity is found at the south, southwest, and northwest of
the wellfield aquifer part (wells at lines 1300500) and they
decrease as one moves away to thetidast and East (wells at
lines 200400-600). The transmissivity value is between 2.6 and
4.23 mZ/min in the most part of the deep aquifer system located in
the West and Southeast wellfield aquifer part. The transmissivity
of the Tazerbo wellfieldaquiferincreases from 2.6 #imin to 4.2
m?/min indicated that the aquifer of good performance in
accordance to transmissivity scales. Transmissivity values are
numerous, which due to aquifer heterogeneity and variation of its
thickness by alternating lovand hgh-permeability zones.

5. Conclusion:
As sampling from every possible location is not economical, the

geostatistical interpolation techniques played an energetic role to
predict the values from unmeasured locatibhe new thing that

was discussed and reached in this research is to determine the best
models of geostatistical interpolation method in the representation
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of aquifer transmissivity in Tazerbo wellfield SEibya area.
According to the results gained frorthe calculations and
comparison of all various methods used in this study, the (RBF),
and (IDW) models are the most suitable methods of creating the
transmissivity zoning map in Tazerbo wellfield. Based on the
above results it is suggested that the futue studies, other
methods of spatial interpolation available at ArcMap GIS will use
in order to prepare groundwater aquifer characteristic maps.
Furthermore the natural resource inventories need to be regularly
updated or improved in detail. It is oftereaded to consider
collection of new samples or additional tests are used to update an
existing GIS layes.
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ABSTRACT:

In general, a plate structures may be defined as plane structural
elements with a small thickness compared to the planar
dimensions. Application of plates is very widespread in
engineering such as containers, aircraft fuselages, submarine hulls,
deck structures, walls, and raft foundatioRktes can be formed

by isotropic, orthotropic materials, or laminated composites
materials. The development of laminated composite materials
extends the application field of plates; the analysis of laminated
composite plates subjected to static or dynaneiads have
received widespread attention in recent years.

Geometrically, plates are bounded either by straight or curved
boundaries. The static or dynamic loads carried by plates are
predominantly perpendicular to the plate faces. Plates might be
classifed as a thick or thin plate.

Thin plates are initially flat structural members bounded by two
parallel planes, called faces, and a cylindrical surface, called an
edge or boundary. The generators of the cylindrical surface are
perpendicular to the planeces. The distance between the plane
faces is called the thickness (h) of the plate. The plate thickness is
very small compared with other characteristic dimensions of the
faces (length, width, diameter, etc.).

In the present study; the performance of rigic/ orthotropic
rectangular thin plates under uniform distributed loads and various
boundary conditions is investigated. Thdmensional extended
finite element method (FEM) is developed and implemented in
the ABAQUSCAE package to predict deflesti, bending and
twisting moments, and stresses, for plates with immovable edges
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and simply supported, partially or fully clamped edge conditions

have been considered.he vari ations of Poissono
the thickness to the length ratio are catr@ut. The results that

have been obtained numerically, evaluated and compared to the

analytical solutions.

Keywords: Thin Plates, Extended Finite Element, Isotropic,
Orthotropic, ABAQUSCAE

Extended Finite Element Method:

The Extended Finite Elemehtethod (XFEM) is a method used to
model strong and weak discontinuities independent of the finite
element mesh by using the partition of unity finite element
method[1,6]

The first attempt to develop the extended finite element method
could be dated baclot1999 when Belytschko and Black (1999)
presented a minimal i@eshing finite element method for crack
growth. The concept has been built by adding discontinuous
enrichment functions to the finite element approximation to
account for the being there of theack. The method allowed the
crack to be arbitrarily allied within the mesh, in spite it required re
meshing for harshly curved cracks.

In 1999, Moés et al.improved the method and called it the
extended finite element method (XFEM). This improvement
allowed for independent representation of the whole crack from
the mesh, based on the construction of the enriched approximation
from the interaction of the crack geometry with the mesh.

In 1999, Dolbow has achieved a major step during his PhD thesis

at Norttwe st er n University which was ti
element method with discontinuous enrichment for applied
mechanicso. As a result of his work
elasticity and MindlinReissner plates by using both a jump
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function and the asgptotic near tip fields using XFEM. Also, in
2000, Dolbowet al. 2000 have presented a system to model
arbitrary discontinuities in the finite element framework by locally
enriching a displacement based approximation through a partition
of unity method.

Furthermore, in 2000, Sukumaat al extended the XFEM for
threedimensional crack modeling and addressed geometric
matters connected with the representation of the crack and the
enrichment of the finite element approximation.

Another topic has been studibg Dauxet al.(2000) as extensions

to the original XFEM. They focused on the modeling of random
branched and intersecting cracks with multiple branches, multiple
holes and cracks originating from holes.

Level set methods gradually grew to represent thekclocation,
including the location of crack tips. In 2001, Stolarsiaal.
introduced a way of coupling the level set method (LSM) with
XFEM to model crack growth. By the year of 2001, Belytschko

al. presented a technique for modeling arbitrary ahisiouities in

the function and its derivatives in finite elements. The
discontinuous approximation was constructed in terms of a signed
distance function, so level sets could be used to update the location
of the discontinuities. Also, another effort hasen done by
Sukumar et al. (2001) who described modeling holes and
inclusions by level sets in the extended finite element method.

Meanwhile, in 2002, Moést al, and Gravouilet al discussed the
mechanical model and level set update for -plamar three
dimensional crack growth, based on a HamilttaTobi equation to
update the level sets with a velocity extension approach to preserve
the old crack surfade,6]

Lately, the extendefinite element method (kEM) has come out
as a powerful numerical procedure for the analysis of crack
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problems. It has been widely acknowledged that the method eases
crack growth modeling under the assumptions of linear elastic
fracture mechanics (LEFMJpBince the introduction of the method
about a decade ago, many new extensions and applications have
shown up in the scientific literature, with substantially many
contributions on XFEM in recent years.

In the extended finite element method, additional cfioms,
commonly referred to as enrichment functions, can be added to the
displacement approximation as long as the partition of unity is
sat i sM(k)ed, whexeadN|(x) represent the finite element
shape functions. The XFEM uses these enrichmentituinscas a

tool to introduce a nesmooth behavior of field variables, for
instance, stress across the interface between different materials or
displacement across cracks. Generally, the enrichment functions
presented into the displacement approximati@nanly described

in excess of a small number of elements relative to the total size of
the domain. Extra degrees of freedom are presented in all elements
where the discontinuity is exist, and depending on the type of
function selected, probably some adjscelements identified as
combination elements].

Comparing to the standard finite element method, tREEKI
offers significant benefits in the numerical modeling of crack
propagation. In the traditional concept of the FEM, the existence of
a crack is mdeled by requiring the crack to follow element edges.
On the contrary, the crack geometry in thé-EM does not need

to be aligned with the element edges that provide flexibility and
versatility in modeling. The method is based on the enrichment of
the finte element model with extra degrees of freedom (DOFs)
which are tied to the nodes of the elements discussed by the crack
[6,7]. In this manner, the discontinuity is included in the numerical
model with no modifying the discretization, as the mesh is
geneated without taking into account the being there of the crack.
Therefore, only a single mesh is needed for any crack length and
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orientation. As well, nodes around the crack tip are enriched with
DOFs associated with functions that copy the asymptotic LEFM
fields. This enables the modeling of the crack discontinuity within
the cracktip element and substantially increases the accuracy in
the calculation of the stress intensity factors (SIFs).

As shown in figure (1), the circled nodes are the nodes enriched
with two additional DOFs (total of four DOFs per node), whereas
the nodes marked with a square are enriched by eight more DOFs
(total of ten DOFs per node).

Figurel. The nodes enriched with the Heaviside and crack tip
enrichment functions

Elements that contain at least one enriched node are known as
enriched elements. Nodes with two additional DOFs (one for each
coordinate direction) have shape functions that multiply the
Heaviside function H(x) (function of unit magnitugéhose sign
changes across the crack, H>&H, whereas H(x) equals positive
above the crack, and is negative below the crack. Actually, this
function introduces the discontinuity across the crack faces. Nodes
with eight additional DOFs are enriched the two Cartesian
directions with four crack tip functions(x) [4,6].

HM Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4



International gyt A0 sy

Science and Technology Journal VOIUME 17 0 C JT K it e s g > Q
1 8~ I aA y°© - April 2 091 2B F IST.J/\
Oih—h p 1
M QEm oé-m | Q8 QIO i QE —

(1)

Where: rg represent local polar eardinates defined at the crack
tip. The displacement approximation for crack modeling in the
extended finite element method can be written in the form

0 w 0 wo 0 ®0Ow®

Where:| represents the set of all nodes in the mésfx) is the
nodal shape function and is the standard DOF of node(u
represents the nodal displacement for-eariched nodes only).
andk contain the nodes enriched with Heaviside functigr) or
cracktip functions F(x), respectively, andaj, biy are the
corresponding DOFs. In case there is no enrichment, then the
above equation reduces to the classical finite element
approximation

6 ® 00 wo 3)
The additional functions are wused in the displacement
approximation are typically called enrichment functions and the
approximation is written as

6 ® 0 ® o U W T

Where: u represents the classical finite element degrees of
freedomp & is the j enrichment function, andd is the
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enriched degrees of freedom corresponding toj'thenrichment
function at thel™ node. The enriched degrees of freedom defined
by Eqg. (1) generally do not have a physical meaning and instead
can be considered as a calibration of the enrichment functions
which result in the correct displacement approxiomat

Equation (4) does not satisfy the interpolation propastyu™(x)
because of the enriched degrees of freedom, instead additional
calculations are required in order to calculate the physical
displacement by utilizing equation (4). The interpolatmaperty

is important in practice in applying boundary or contact conditions.
Therefore, it is a common practice to shift the enrichment function
to the shape.

Y/ )= v/ @) - v/ ) )

Where:¥! @) is the value of thé™ enrichment function at thi"

node. As the shifted enrichment function now takes a value of zero
at all nodes, the solution of the resulting system of equations
satisfiesu=u"(x)) and the enriched degrees of freedom can be used
for additional actions such as interpolation and {postessing.
Here, the shifted enrichment functions are referred to with upper
case characters, and the unshifted enrichment functions are
referred to with lower case font. The shifted displacement
apprximation is in the form

0 W 0 W o [ w® 0]
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Wherer o represents th@" shifted enrichment function at the
I'" node.

Finite Element Simulation by using ABAQUS CAE software:

ABAQUS/CAE is a complete ABAQUS environment that
provides a simple, consistent interface for creating, submitting,
monitoring, and evaluating results from ABAQUS/Standard and
ABAQUS/Explicit simulations. ABAQUS/CAE is divided into
modules, where each moduldefines a logical aspect of the
modeling process; for example, defining the geometry, defining
material properties, and generating a mesh. As one moves from
module to module, you can build the model from which
ABAQUS/CAE generates an input file that ysuwbmit to the
ABAQUS/Standard or ABAQUS/Explicit analysis product. The
analysis product performs the analysis, sends information to
ABAQUS/CAE to allow you to monitor the progress of the job,
and generates an output database. At a minimum the analysis
modé consists of the following information:

Discretized geometry.

Element section properties.

Material data.

Loads and boundary conditions.

Analysis type.

Output requests.

In this research, ABAQUS/CAE 6.14 release has been utilized to
implement the scope of akk. Compared with other computer
softwares, one of the major advantages of this software is the
flexibility of implementing, revising, analyzing the model, and
getting results. But the more important function of this release of
ABAQUS/CAE 6.14 is that iallows a crack to grow up with or
without specifying the locations of the crack initiation.

E N
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Plate Simulation:

For nonlinear finite element analysis, ABAQUSAE software
was used to model the behavior of thin plates. The modeling space
was chosen 3D phar and the type was deformable, (figure 2).

Figure2. 3D plate model.

The element has been considered as an elastiopic material.
The materi al behaviors have been sel
and the propertiegre shown in table 1.

Table 1. Concrete material properties

Youngds Mo d | 4.23x1G psi
Compressive Strength 5502psi
Poi ssonbds r at0.18
Density 0.0867 lb/ir?

The element has been meshed by size of 0.2 and for the mesh
control the element shape was considered a -doadnated
structured, Figure (3).
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Figure3. Mesh of the 2D planar concrete beam model

The load has been used as a static concentrated dead load and the
type of boundary conditions was selected displacement/rotation,
one support was considered as a pin and the other roller, figure (4).

Figure4. Load and bondary conditions of plate model
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Three different types of boundary conditions have been selected in
this study, simply supported plates, figure (5a), plates with two
edges simple and the other two clamped, figure (5b), and all edges
clamped plates, figureés€). The results which have been obtained
by ABAQUS/CAE were compared with analytical solution.

a=6m a=am

*
b= am - ®=a 2 b=am
h x=aiz
¥=b/2 v

M v

a) Simply supported plate (cas b) plate with two edges simple
one) and the other two clamped (case tw

5
b
*
b=4m
x=0
¥y=0

¥

c) All edges clamped plate (case three)

Figure 5.Boundary conditions of the plates used in this study
Results and Discussions:
1) Isotropic Plates:
Figure (6) shows the deflection shape in the simply supported

edges plate, the crack growth and propagation is shown in figure
(7) for the same plate.
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Figure 7. Crack Propagation of simply supported plate (ABAQUS/CAE)

Table (2) shows the results of deflection and bending moments in
x and y directionsNlx, My, at the mid of the simply supped plate
with different Poissondéds ratio and
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Table 2. The results of deflection and moment in x and y directions
at the mid of the plate (case one)

Poisso Simply supported plates
Thickn | n 6 s Deflection Moment at x- Moment at y-
ess | ratio (mm) direction Mx direction
t n (KN.m) My (KN.m)
(m) Exactl | Numeri | Exactl | Numeri | Exactl | Numeri
6,7] cal* 6,7] cal* 6,7] cal*
0.25 | 12.35| 12.22 7.43 7.33 1212 | 11.04
0.10 0.30 | 11.99| 11.78 | 7.97 7.85 | 12.99| 12.78
0.35 | 11.56| 11.29 8.51 8.29 13.86 | 13.57
0.25 7.15 6.97 7.43 7.33 12.12 11.05
0.12 0.30 6.94 6.69 7.97 7.84 12.99 | 12.77
0.35 6.69 6.58 8.51 8.29 13.86 | 13.57
0.25 3.66 3.48 7.43 7.33 1212 | 11.04
0.15 0.30 3.55 3.36 7.97 7.84 12.99 | 12.78
0.35 3.43 3.27 8.51 8.29 13.86 | 13.57
* ABAQUS-CAE results
20
18 A =—4— Exact soluion(=0.1)
16 - == XFEM results (=0.1)
£ 14 1
E 12 = <~
5101
o
2 87
g & I: ——
4 - 5
2
0 .
0.25 0.3 0.35
Poisson's ratio (V)
Figure 8. Defl ection vs Poissonods
one)
HAOo Copyright © ISTJ wAmMYcs WIAK

wtr XYbKOFM am4

rati



International gy gt 050 g
Science and Technology Journal VolUME 17 P C /T K st e s Tk e

N1 b= 1 aA g - Apil 200199F ISTI.I}\(

8.6

8.4 | === Exactsoluion
8.2 - =fli— XFEM result

E78
Z
X76
74
7.2 1

6.6

0.25 0.3 0.35
Poisson's ratio (v)

Figure 9. Bending momeniik)-P o i s s o n 0) selatiosship (case (

one)
16
14 -
12
€ 10 -
z
g 81
>
= 6
4 1 == Exact solution
9 =~ XFEM Results
0 :
0.25 0.3 0.35

Poisson's ratiaf )

Figure 10. Bending momemtif)-P oi ssonf)s ration (
relationship (case one)

As shown in table (2) and figures (8,9,10), we observe that
bending moments in the both directions x and y increase with
increase the value of Poissonb6és rat
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when Poi ssonds r aasdimtheithitiknessed thee s .

plate has a significant impact on the deflection as the amount of
deflection decreases with increasing the thickness of the plate.

The values of deflection and bending moments in x and y
directions (Mx, My) at the middle of tt@mply supported plates in
short directions and fully clamped in the long directions with the
difference of the Poisson's ratio, and The thickness of the plate are
shown in Table (3).

Table 3. The results of deflection and moment in x and y directions
at the mid of the plate (case two)

Poisso | plate with two edges simple and the other two clamped
Thickn nos Deflection Moment at x- Moment at y-
ess ratio (mm) direction Mx direction My
t O (KN.m) (KN.m)
(m) Exact | Numeri | Exact | Numeri | Exact | Numeri
[6,7] cal* [6,7] cal* [6,7] cal*
0.25 3.95 3.76 6.03 | 5.88 2.69 2.48
0.10 0.30 3.84 3.68 6.5 |6.31 2.90 2.74
0.35 3.70 3.51 7.03 | 6.89 3.20 2.98
0.25 2.29 2.11 6.03 | 5.88 2.69 2.48
0.12 0.30 2.22 2.06 6.5 |6.31 2.90 2.74
0.35 2.14 1.89 7.03 | 6.89 3.20 2.98
0.25 1.17 1.01 6.03 | 5.88 2.69 2.48
0.15 0.30 1.13 0.96 6.5 |6.31 2.90 2.74
0.35 1.10 0.88 7.03 | 6.89 3.20 2.98

* ABAQUS-CAE results

HMM Copyright © ISTJ wAmMYcs WIAK
wtr XYbKOFM am4

The



International gyt A0 sy

Science and Technology Journal VOIUME 17 0 C JT K it e s g ) (
18- I aA y¢: Apil 2000 9BF IST.—I/\

6
=4 Exact soluion(=0.1)
5 == XFEM results ¢=0.1)
€4
§3-
3}
Q
82 f ——
1 T =
O T T
0.25 0.3 0.35

Poisson's ratio (V)

Figure 11. DeflectionrP 0 i s s 0 n 0) selatioshig abdifferént
thickness (case two)
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Poisson's ratio (v)

Figure 13. Bending momer¥ig)-P o i s s o n 0) selatiomshif (case (
two)

As shown in Table 3 and Figures (11,12,13) when the boundary
conditions of the slab have been changed so that thedloegiion

of the plate is fully fixed, while the short direction is simply
supported, the deflection at the middle of the plate reduced about
68% compared to the case one. The result of bending moment in
the xdirection was about 50% lower than in the cafethe
complete clamping of the plate. While it was observed that the
bending moment result in thedyrection was about 63% less than
the bending moment in the case one.

Table (4) and figures (14, 15, 16) show the deflection and bend
moments in the bottirections of x and y (Mx, My) at the middle

of the fully clamped plates with different of Poisson's ratio and the
plate thickness as well.
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Table 4. The results of deflection and moment in x and y directions
at the mid of the plate (case three)

Poisso c) All edges clamped plate
Thickn nos Deflection Moment at x- Moment at y-
ess ratio (mm) direction Mx direction My
t n (KN.m) (KN.m)
(m) Exactl | Numeri | Exactl | Numeri | Exactl | Numeri
6,7] cal* 6,7] cal* 6,7] cal*

0.25 3.52 3.11 5.47 5.13 2.98 | 2.65
0.10 0.30 3.42 3.04 5.89 5.34 3.25 | 2.89
0.35 3.29 2.96 6.30 5.89 3.49 | 3.08
0.25 2.04 1.89 5.47 5.13 2.98 | 2.65
0.12 0.30 1.98 1.68 5.89 5.34 3.25| 2.89
0.35 1.91 1.53 6.30 5.89 3.49 | 3.08
0.25 1.04 0.89 5.47 5.13 2.98 | 2.65
0.15 0.30 1.01 0.85 5.89 5.34 3.25 | 2.89
0.35 0.98 0.79 6.30 5.89 3.49 | 3.08

* ABAQUS-CAE results

5
=—4— Exact soluion(=0.1)

4 == XFEM results =0.1)
- .
Es — j
s
Is]
WA — —k— —h
a

1 =

0 T

0.25 03 0.35

Poisson's ratio (v)

Figurel4. DeflectiorP 0 i s s o n ) selatiomshig abdiffergnt
thickness (case three)
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X 2
>
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Figurel6. Bending momentMy)-P 0 i s s o n 0) selatiorshig (case (
three)
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By changing the boundary condition of the plate to fully clamped
for all edges, a significant decrease in the deflection and moment
in both directions have comparing to simply suppbiiiEase one)

and partial clamped ( case two), where, the results of deflection
reduced about 71% compared with case one. The results of
bending moments in-girection decreased about of 33% while the
results of the moment in-girection was 75% less thahe results

of simple supported case (case one) as shown in table (4) in
figures (14,15, and 16).

2) Orthotropic Plates:

In this paper, the orthotropic plates with same three boundary
conditions which were applied on the isotropic plates has been
studiedOnl y one case of Poissomos
= 0.3 anchy = 0.2 as shown in table (5)

Table 5. The results of deflection and moment in x and y directions
at the mid of the plate (Orthotropic plate)

Boundar Orthotropic Plates (t= 0.12,nx = 0.3,ny = 0.2)
y Deflection Moment at x- Moment at y-
Conditio (mm) direction Mx direction My
n (KN.m) (KN.m)
Exact® | Numerica | Exact® | Numerica | Exact® | Numerica
7] |* 7] I* 7] I*
S.S.
E 9.0 8.35 8.9 8.52 11.3 10.63
I::] 3.39 3.07 3.81 3.68 6.10 5.89
m 2.80 2.59 3.40 3.27 5.20 4.79
* ABAQUS-CAE results
HMC Copyright © ISTJ wAmMYcs WIAK
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By comparing the results of the deflection in the orthotropic plates

of the three boundary conditions (Table 5) with the deflection

results ofthe isotropic plates with the same boundary conditions

(Tables 2,3,4) when Poissamxx( = 0. 3), 1itds obvious
of deflection in the case of orthotropic plates larger than in the case

of isotropic plates, this is because the ratio of Poissahe y

direction in the case of orthotropic platgy(= 0.2) is lower than

that used in the case of isotropins=(0.3).

Conclusions:

1-By increasing the Poissonbés ratio,
directions X, y increase, while the deflection decreases.

2- Increase in the thickness of the plate has a significant impact on
the deflection, as the amount of deflection decreases with
increasing the thickness of the plate.

3- Change in the boundary conditions of the plate showed an
important effect on the result$ the deflection as well as the
results of the bending moment in both directions of x, y, for
example when the boundary conditions were changed so that
the long direction of the plate completely fixed while the short
direction simply supported, the resaftdeflectionat the center
of the decreased by about 68% compared to the first case

(simply support).

4- In the case of boundary condition (the long direction of the
plate is clamped, while the

5- deflection and moments has been observed.

6- The ABAQUSCAE software has proven high ability to
modeling the three dimensional plates and getting accurate
results.
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Abstract

Optimization is one of the techniques used in manufacturing
sectors to arrive for the best manufacturing conditions, which is an
essential need fomdustries towards manufacturing of quality
products at lower cost. In this work, multiple responses
optimization of the electric discharge machining (EDM)
parameters, utilizing Fuzzy logic integration was used. The process
parameters that have been seldcare, pulse current (Ip), pulse
duration (Ton), and pulse off time (Toff) with output response as
Material Removal Rate (MRR), and Surface Roughness
(SR).Taguchi experimental design (L9 orthogonal array) was used
to formulate the experimental layout arekperiments were
conducted on Tool steel (1.2311) machined with copper electrode.
ANOVA method was used to analysis the influence of EDM input
parameters on output response. The input parameters were
optimized utilizing Fuzzy logic integration in order ¢btain best
MRR and SR. The results of the optimization revealed that proper
selection of input parameters will play a significant role on MRR
and SR.

Keywords: EDM, Fuzzy, Anova, Machining Parameters.

INTRODUCTION
EDM Machining is one of the nectonventonal machining

processes to fabricate very complex products such as forging dies,
plastic moulds and sheet metal dies from hard materials that are
difficult to machine. Where electrical energy is used to generate
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electrical spark and material removal mgioccurs caused by
thermal energy of the spafl{d]. It is the most commonly and
effectively applied machining process for countless work piece
materials [2]Nowadays, Electrical discharge machining (EDM)
has grown from a novelty to a majority manufacturing process.
Several research efforts have been made for modelling of EDM
process and investigating the process performance to improve
MRR and SR. Improving th&#IRR and SR are still challenging
problems that limiting the expanded application of EDM [3]. N.
Radhika et al (2015), have studied the optimization of input
parameters for a better MRR, SR and Tool Wear using Grey
Relation Analysis (GRA). Optimization ldad to a single best
optimal level of input parameters [3]. Luis et al (2005). have
investigated the effects of pulse time, pulse current, -apenit
voltage, duty cycle, and dielectric flushing pressure, on the MRR
and other response variable for tumegstcarbide work piece
[4].Semi empirical models of MRR for several material work piece
and electrode combinations have been presented by Wang and Tsai
(2001) [5].This research work is attempting to optimize the
multiple performance characteristics to sengloptimization
characteristics with help of fuzzy logic system.

EXPRIMENTAL WORK.
It is well known, that Taguchi method can optimize the machining

parameters of performances characteristics in industrial filed, as
the Taguchi method is the powerful method of design of
experiment [6]. The limitation of Taguchi method that it can only
performance the single optimization characteristics [7]. Therefore
fuzzy logic system is really needed to deal with multiple quality
characteristics. In order to study the effects of various machining
parameters on EDM process, a number of experiments were
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conducted using Taguchi Experimental Design. Three input
parameters (Discharge current (Ip), pulse on time (Ton), and pulse
off time (Toff)) have been considered to investigate there effects
on MRR, and SR. The work piece material was a cylindrical
shaped 2311 tool steel, with 10 mm diameter and 20 mm
thickness. A cylindrical pure copper with a diameter of 15 mm was
used as an electrode. Work piece and electrode are shown in Fig 1.

Fig.5(a) Electrode and Workpiece.

Experiments are conducted using RoboForC2spark Electric
Discharge Machine Fig. 1 (c). Machining parameter and their level
are shown in the Table 1.For more accurate results, every test runs
for 20 min.
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Fig. 1 (c) EDM Machine

Table 1 Parameter and their level
Control Parameter

Level .
Parametel Symbol 1 5 3 Unit
Discharge | 155/24 |48 |A
current
HHO Copyright © ISTJ waAmYcsB WIAK
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Fixed Parameter
Duty o
Cycle (6) |90 &
Voltage |V 45 V
Flashing
Pressure Fp 0.3 Kgf/cm2

OPTIMIZATION OF MULTIBLE QUALITY
CHARISTARITIC

The experimental results are then converted into a sigrradise

(S/N) ratio to measure the deviation of the resulted characteristics
from the desired values. There are three categories of performance
characteristics in the analysis of the S/N ratio:ltheer-the-better,

the highetthebetter, and the nomin#hebetter [8]. Hence, the
optimal level of the process parameters will be the level with the
highest S/N ratio. Besides, ANOVA analysis was performed to
detect the process parameters that aresstaily significant. As a
result, the optimal parameters combination of the process can then
be predicted. The output Responses were calculated by MRR and
SR. The MRR calculated in terms of weighting the loss of the
work piece before and after machiningided on machining time,
while surface roughness was measured using ABRA RT-20

and expressed as a Ra value in microns. All values of MRR and
SR are then converted to S/N ratio. For surface roughness, lower
value of SR meaning better machining perfangg while higher
MRR meaning better machining performance. The S/N raffior
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the ith performance characteristic in the jth experiment can be
expressed in Equation 1.

s pii G (1)

Where Lijj is the loss function for ith performance characteristic in
the jth experiment.The loss function Lij of higher is higthex
better, and lowethe-better characteristics is expeed in equation

2, and 3 respectively.

0 -B — )

0 -B (3)
Based on Taguchi design of experiment, the total number of

experiment is conduct on L9 Orthogonal Array. The experiment
results are tabulated in Table 2.

Fuzzy logic systeiin
Fuzzy logic has rapidly become one of the most successful of
today's technologies for developing sophisticated control systems
[9-11]. Fuzzy logic (FL) has been used in many practical
engineering applications due to its capability in dealing with
impreciseinformation. The powerful aspect of fuzzy logic is that,
it mimics the human decision making with an ability to generate
precise solutions from certain or approximate information. Fuzzy
systems make its decisions on inputs and outputs in the form of
linguistic variables. The variables are tested witAiTHFEN rules,
which produce one ormore responses depending on which rules
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they are asserted. The response of each rule is weighed according
to the degree of membership of its inputs and the centroid of the
responses is calculated to generate the appropriate output [9].
Figure 2 shows the fuzzy inference system, it is also known as
fuzzy rule based system. Fuzzy logic control usually consists of
the following stages: Fuzzifier, rule Base, inference engine and
defuzzyfier. The fuzzifier uses membership function to fuzzyfy
S/N ratios of each performance characteristic. Next the inference
engine (Mamdani fuzzy inference system) performs fuzzy
reasoning on fuzzy rules to generate a fuzzy value.

P oF

. | Inference
:D Fuzzifier Eagine » Defizzifier :D

F

Rule bas

Fig. 2 fuzzy infeence system

Finally, the defuzzifier converts fuzzy predicted value into a Multi
Performance Characteristic Index (MPCI).The MPCI can be used
to find the optimal values of parameters in Electric discharge
machining (EDM) To calculate MPCI in the fuzzy fierence
system (FIS), various membership functions (MFs) have been
assigned to the input variables i.e., normalized S/N ratio of surface
roughness (SR) and normalized S/Nratio of the Material Removal
Rate (MRR). The membership functions selected for input

vari abl es ar e fismal | o, i Med.i
Figure 34.
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Fig.3 Membership function of ¢
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input variable "MRR"

Fig. 4 Membership Function of MRR

T
very|mall small medium large VEryarge

output variable "MPCI"

Fig.5 Membership function of MPC
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Table 2: The S/N ratio for the machining responses, and MPCI

SIN SN
Run | 1 | toff [ ton | Wb | Wa | SR | MRR |Ratio(SR) |Ratio(MRR)| MPCI
1 155 |18 2 392 |39 j266 [.0125 |-8.4976 |-38.0617  |0.75
2 1551200 |800 |40.16 (40 |3.383 |.0008 |-10.586 |-41.9382  |0.68
3 15512400 (1600 |39.29 |39.1 |4.355 |.0095 |-12.78 -40.4455 0.55
4 24 |18 800 |40.05 |39.47|8.56 029 -18.65 -30.7520  |0.45
5 24 1200 |1600 |39.04 |3883|3.113 |.0105 |-9.8636 |-39.5762 [0.72
6 24 (2400 |2 3925 |3923]2861 [.0025 |-9.1304 |-60 0.50
7 48 |18 1600 |39.97 |37.21]12.4233|.138 -21.885 |-17.2024  |0.50
8 48 [1200 |2 40.12 |40.1 |3481 |.001 -10.834  |-60 0.41
9 48 2400 |800 |40.14 |38.7 |6.1033 |.072  |-15711 |-22.8533 [0.72

V. RESULTS AND DISCUSION.
Utilizing Fuzzy logicintegration, the experimental results are then

converted into MPCI. The S/N ratio for the machining responses
and their normalized values are shown in table 2.
Analysisof Variance [ANOVA].
The Analysis of Variance (ANOVA) is presented in table43&
which indicates the process parameters that significantly affect the
performance characteristics. ANOVA analysis is accomplished by
separating thetotal variability of the MPCI, which is measured by
the sum of the squared deviations from the total mdathe
MPCI, into contributions by each of the process parameter and the
error. In addition, the fest determines which process parameters
have a significant effect on the performance characteristic.
Usually, the change of the process parameter has dicagni
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effect on the performance characteristic when the F value is large.
[10]

Table. 3 the analysis of variance [ANOVA] for S/N Ratio(SR) versus
i; t off; t on

%
Factor df | SS MS F Contribution
I 2 |47.14 | 23.568| 3.42 27.13
t off 2 |53.93 |26.965]|3.91 31.04
ton 2 | 58.89 |29.447 | 4.27 33.89
Residual Error 2 |13.80 | 6.900 7.94
Total 8 |173.76 100.0

Table. 4 the analysis of variance[ANOVA] for

versus |; t off; t on.

S/IN ratio(MRR)

%
Factor df SS MS F Contribution
I 2 158.9 | 79.44 | 1.00| 9.36
t off 2 533.5 | 266.77| 3.34| 31.42
t on 2 845.8 | 422.92| 5.30| 49.82
Residual Error 2 159.6 | 79.78 9.40
Total 8 1697.8 100.00

The results of the ANOVA indicate that the percentage
contribution of Discharge Current (l), Pule# -Time (t off) and
Pulseon -Time (t on) influencing the surface roughness (SR)
performance characteristics were 27.13 %, 31.04 % and 33.89 %,
respectivly, while the percentage contribution of Discharge
Current (I), Pulseff -Time (t off) and Puls®n -Time (t on)
influencing the metal removing rate (MRR) performance
characteristics were 9.36 %, 31.42 % and 49.82 %, respectively as
shown in table 3&4.

N3 AK
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V.

VI.

Based on the ANOVA (Table 3&4), it was found that, pulse on
time (t on) was the most significant machining parameter
impressing multiple performance characteristics.

CONCLUSION.
This paper has presented the use of fuzzy logic for optimization of

the EDM pocess with multiple performance characteristics. The
following factor settings have been identified as to yield the best
combination of process variables :I = 15A, t on = 2 ps, t off = 18
ps. The performance characteristics such as MRR and SR can be
improved through this approach.
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Abstract

Transmission lines towers are the most important life line
structures which transmits the power from electricégurce
production to different places for several purposes. Transmission
lines towers carry a heavy electrical transmission conductor at a
safe enough height from ground. In addition to the tower weight, it
must withstand all the natural forces such aspngt wind,
earthquake and snow load. Therefore, transmission line towers
should be designed considering for both structural and electrical to
meet the minimum requirements of safe and economic design. The
present work investigates the tower structuralgrtg through the
determination of maximum stresses and deflections. In this study,
the tower's parameters, such as height, width, wind speed, dead
load and angle section are considered as a constant value and
analyzed using a general finite element paekagnsysl7.2
software. Model material used is mild steel with ultimate strength
of 345MPa. Results show a maximum deflection of 3.5 mm
located at the tower's tip which is relatively logical and the
maximum Von Misses stress value of 311MPa. This gives a
substantial safety margin for the tower structure.

Keywords Transmission lines towers, tower structural integrity,
wind load, Ansys12.
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1. Introduction

For many countriegransmission tower networks play a crucial
role in the infrastructure system of many countries throughout the
world. In transmission networks, the transmission towers are the
primary component since electric wires need to be placed at high
enough distancdrom the ground for safety, especially since
transmission tower carry high voltages for long distances.
However, since transmission towers need to be high enough from
the ground, they are subject to large loads, especially loads from
the towers weight anthe wind subjected on the tower. Therefore,
the structural integrity of the tower is vital to avoid tower failure,
which in turn can cause severe economic losses as well as loss in
life.

Due to its importance, several researches have been directed
towards investigating the structural integrity of transmission

HOO Copyright © ISTJ wAmMYcs WIAK
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towers via numerous methods3}, while other studies studied the
evaluation of aerodynamic coefficients for various types of
transmission towers and various load$[4

1.1 Loads on Transmission Stictures

Prevailing practice and most laws require that transmission
lines be designed, as a minimum, to meet the requirements of the
local safety code. Each country has its own safety code, however,
in this paper only the national electrical $gfeode (NESC) and
the American society of civil engineers (ASCE) guide used in the
United States will be discussed.
NESC6s rules for the selection
factors are specified to establish a minimum acceptable level of
safety. The ASCE Guide for Electrical Transmission Line
Structural Loading (ASCE Guide) provides loading guidelines for
extreme ice and wind loads as well as security and safety loads.
These guidelines use reliability based procedures and allow the
design of transmigsn line structures to incorporate specified
levels of reliability depending on the importance of the structure.

Once the external loads acting on the tower are determined, one
proceeds with an analysis of the forces in various members with a
view to fixing up their sizes. Since axial force is the only force for

a truss element, the member has to be designed for either
compression or tension. When there are multiple load conditions,
certain members may be subjected to both compressive and tensile
forces unér different loading conditions. Reversal of loads may
also induce alternate nature of forces; hence these members are to
be designed for both compression and tension. The total force
acting on any individual member under the normal condition and
also unde the broken wire condition is multiplied by the
corresponding factor of safety, and it is ensured that the values are
within the permissible ultimate strength of the particular steel used.

[7]
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Load calculations

1.2.Load calculation using NESC code

NESC code recognizes three loading districts for ice and
wind loads which are designated as heavy, medium, and light
loading. The radial thickness of ice and the wind pressures
specified for the loading districts are shown in Table (1). Ice build
up is considered only on conductors and shield wires, and is
usually ignored on the structure. Ice is assumed to weigh 57
Ib/"Qo. The windpressure applies to cylindrical surfaces such as
conductors. On the flat surface of a lattice tower member, the wind
pressure values are multiplied by a force coefficient of 1.6. Wind
force is applied on both the windward and leeward faces of a
lattice tower.

Table 1: The radial thickness of ice and the wind pressures specified
for the loading districts

PARAMETERS LOADING DISTRICTS
Heavy Medium Light
RADIAL THICKNESS OF 0.5 025 0
ICE (IN.)
HORIZONTAL WIND 4 9
PRESSURE (LBJ} 3
TEMPERATURE (F) 0 15 30

NESC also requires structures to be designed for extreme wind
loading corresponding to 5fear fastesmile wind speed with no

ice loads considered. This provision applies to all structures
without conductors, and structures over 60 ft supporting
conductors. The extreme wind speed varies from a basic speed of
70 mph to 110 mph in the coastal areas.

In addiion, NESC requires that the basic loads be multiplied by
overload capacity factors to determine the design loads on
structures. Overload capacity factors make it possible to assign

HOp Copyright © ISTJ wAmMYcs WIAK
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relative importance to the loads instead of using various allowable
stresss for different load conditions.

Overload capacity factors specified in NESC have a larger value
for wood structures than those for steel and prestressed concrete
structures. This is due to the wide variation found in wood
strengths and the aging effedtwood caused by decay and insect
damage. In the 1990 edition, NESC introduced an alternative
method, where the same overload factors are used for all the
materials, but a strength reduction factor is used for wood [3].

1.2.Load calculation using ASCE guide

The ASCE Guide specifies extreme ice and extreme wind loads,
based on a 5@Qear return period, which are assigned a reliability
factor of 1. These loads can be increased if an engineer wants to
use a higher reliabilityactor for an important line, for example a
long line, or a line which provides the only source of load. The
load factors used to increase the ASCE loads for different
reliability factors are given in Table 2.

Table 2: The load factors used to increase & ASCE loads for
different reliability factors

LINE RELIABILITY 1 2 4 8
FACTOR, LRF

LOAD RETURN 50 100 200 400
PERIOD, RP

CORRESPONDING 1.0 1.15 1.3 1.4
LOAD FACTOR

In calculating wind loads, the effects of terrain, structure height,
wind gust, andstructure shape are included. These effects are
explained in detail in the ASCE Guide. ASCE also recommends
that the ice loads be combined with a wind load equal to 40% of
the extreme wind load.
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2. Loads on structure

Longitudinal loads may occur on tis¢ructures due to accidental

events such as broken conductors and insulators, or collapse of an

adjacent structure in the line due to an environmental event such as

a tornado. Regardless of the triggering event, it is important that a

line support structer be designed for a suitable longitudinal

loading condition to provide adequate resistance against cascading

type failures in which a larger number of structures fail

sequentially in the longitudinal direction or parallel to the line. For

this reason, longuidinal loadings are sometimes referred to as
fartaiscadi ngo, Afailure containmento

In addition to the weather related loads, transmission line
structures are designed for special loads that consider security and
safety aspects othe line. These include security loads for
preventing. Cascading type failures of the structures and
construction and maintenance loads that are related to personnel
safety.

There are two basic methods for reducing the risk of cascading
failures, dependingon the type of structure, and on local
conditions and practices. These methods are [8]:

1- Design all structures for broken wire loads.

2- Install stop structures or guys at specified intervals.

Loads are calculated on the structures in three directions:
vertical, transverse, and longitudinal. The transverse load is
perpendicular to the line and the longitudinal loads act parallel to
the line [9].

2.1 Vertical Loads

The vertical load osupporting structures consists of the weight of
the structure plus the superimposed weight, including all wires, ice
coated where specified.

Vertical | oad of wire Vy in (I b/ ft
equations:
HOT Copyright © ISTJ wAmMYcs WIAK
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Where:

Wiire = Weight of wire (Ib/ft)

d = diameter of wire (in.)

| =ice thickness (in.)
Vertical wire load on structure (Fin (Ib) is given by the
following equation:
O ® VOl OWBDOBRYLE E WXDDO £ i (2

Vertical design span is the distance between low points of adjacent
spans and is indicated in Figure 1.

-
v, v,

Semispans

Vertical '|

Hurimrl]'d] S[‘mi,\pqu\
H

Figure 1: Vertical design span is the distance between low points of
adjacent spans and is indicated.

2.2 Transverse Loads

Transverse loads are caused by wind pressure on wires and
structure, and the transverse component of the line tension at
angles.

HOYy Copyright © ISTJ wAmMYcs WIAK
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2.3 Wind Load on Wires
The transverse load due to wind on the wire is given by the
following equations:

© 0 — O QA EYE BEs ® @ oana ()
O 0 —— "Of 1 QYR Gdns ® maht (4)
Where:

Wh = transverse wind load on wire (Ib).
P=wind pressure (I20).

d= diametenf wire (in).

I=radial thickness of ice (in).
OCF=0verload Capacity Factor.

2.4 Transverse Load Due to Line Angle

Where a line changes direction, the total transverse load on the
structure is the sum of the transverse wind load and the transverse
component of the wire tension. The transverse component of the
tension may be of significant magnitude, especially for large angle
structures. To calculate the total load, a wind direction should be
used which will give the maximum resultant load considgthe
effects on the wires and structure.

The transverse component of wire tension on the structure is given
by the following equation:

0 Vi Q ®)

Where,
H=transverse load due to wire tension in pounds
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T=transverse load due to wire tension in pounds=wire
tension in pounds
d= Line angle in degrees

2.5 Wind Load on Structures

Wind possesses kinetic energy by virtue of its velocity and mass,
which is transformed into potential energy of pressure when a
structure obstructs the path of wind. Natural wind itself is neither
steady nor uniform; it varies along the dimensions of the structures
as well as with time. When the complete assembly of the lattice
structures is considered, wind forces on different mesbgthe
structure are only partially correlated and time varying.

In addition to the wire load, structures are subjected to wind loads
acting on the exposed areas of the structure. The wind force
coefficients on lattice towers depend on shapes of member
sections, solidity ratio, angle of incidence of wind (facewind or
diagonal wind), and shielding. Methods for calculating wind loads
on transmission structures are given in the ASCE Guide as well the
NESC code [9].

2.6 Longitudinal Loading

There areseveral conditions under which a structure is subjected to
longitudinal loading:

Deadened Structuresd These structures are capable of
withstanding the full tension of the conductors and shield wires or
combinations thereof, on one side of the structure.

Stringingd Longitudinal load may occur at any one phase or
shield wire due to a hangp in the blocks during stringing. The
longitudinal load is taken as the stringing tension for the complete
phase (i.e., all sub conductors strung simultaneously) or & shie
wire. In order to avoid any pr&ressing of the conductors,
stringing tension is typically limited to the minimum tension

HN N Copyright © ISTJ wAmMYcs WIAK
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required to keep the conductor from touching the ground or any
obstructions. Based on common practice and according to the
| E E Euidé B the Installation of Overhead Transmission Line
Conductorso stringing +hafmofstheo n
sagging tension. Therefore, the longitudinal stringing load is equal
to 50% of the initial, unloaded tension at 60F [10].

Longitudinal Lhbalanced Loadl Longitudinal unbalanced forces
can develop at the structures due to various conditions on the line.
In rugged terrain, large differentials in adjacent span lengths,
combined with inclined spans, could result in significant
longitudinal unbanced load under ice and wind conditions. Non
uniform loading of adjacent spans can also produce longitudinal
unbalanced loads. This load is based on an ice shedding condition
where ice is dropped from one span and not the adjacent spans [9].

3. Result Analysis and Discussion

Transmission line towers contribute to large percentage of
transmission line project total cost. Electricity become a major
source of power for industries, commercial and residential use.
Due to rapid growth in industrial area and d&ese of infrastructure
development, the need for electricity increases. Because of lesser
cost, electricity is now being used for rail transportation in place of
fuel powered engines. Therefore, its required to transmit the high
voltage to the area in needhat requires the installation of
transmission line towers to carry extra high voltage.

The towers which stands on its own without the help of external
support is known as a free standing or -salbporting tower or
rigid tower. Selisupporting tower isisually of lattice construction

and it is commonly adopted throughout the world. These towers
are sufficiently rigid, suitable for multi circuit and compact line
and the only type used for angle and special type towers. They can
be tailor made to any grodrcondition.

HN M Copyright © ISTJ wAmMYcs WIAK
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3.1 Tower description and finite element model

The nonlinear finite element analysis program ANSYS is
utilized in this work for evaluating the performance of the space
frame, considering the material nonlinearity and geometric
straidhtening of towers. For the numerical analysis, a lattice steel
tower is considered as shown in Figure 2 the tower has a total
height of 40 m with a 10 m x 10 m square base area. The leg and
diagonal members in the tower are steel pipes and the bracing
memlers are steel bars withdhape. Modeling the tower members
using beam elements provides better numerical accuracy of
nonlinear responses than those using truss elements. Each member
of the transmission tower is modeled by truss elements which is
based onTimoshenko beam theory considering shear deformation
effects.

Figure 2: Tower Model Considered for analysis

The elasteplastic property of the steel material is represented by a
bilinear kinematic model, with the elastic modulus of 2.PxPa
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up toyield and 258MPa after yielding. The finite element (FE)
model consists of 9939 nodes and 22536 elements, which is shown
in Fig (3). The analysis of idealized configuration models is
performed to obtain the prdtimate behavior and the limit loads

of thetransmission tower.

Figure 3: Tower A and Tower B structure Mesh

4.2 Model material Property

The material used in analysis of tower is structural steel that has
the properties presented in the table (3) and the tower
specifications are presented inbl&a4:

Table3: Model material properties

POl SSON6S RATI ON 0.3
DENSITY 7850 Kgia
MODULUS OF ELASTICIT Y 2.1x10MPa
ULTIMATE TENSILE STR ENGTH 345 MPa
YIELD STRENGTH 258 MPa
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