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Adsh Gy oyl by 0.2MM Jshy L8 38 o lilgial pajiys co =172
Cr sl B Y90 50 on ol B Adlke 33 e L 0.3 mm
aelidl By cpadeall (. Ciast ay ila Sl (555 JY) AL
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A Numerical Study to analyze the stress
concentration at the crack tip with different
dimensions and angles using the Finite
Element Method FEM

Mohammad Slamh®  Mostfa Almoalde”?  Ahmad khder®

Summary

The effect of crack length on the value of the ultimate stress at the
crack tip in addition to the displacement change 6 with the change of
the crack length, for a plat from cast iron type ADI (Austempered
Ductile Iron). Two types of cracks were supposed the first is central
and the second is sidely, These two types were described according to
the ANSYS program, and by assuming a plate with the same previous
dimensions applied with tensile stress o = 172 MPa, and assuming
that it contains a horizontal crack length 0.2 mm and continues to
spread with a crack length 0.3mm with different angles 6 ranging
from 0° to 90°. The crack has a direct effect on the value of the
maximum stress.This study showed that the transition is constant
even at a central crack length 0.1 mm and at a sidely crack length
0.05 mm. After the frequency of those values of these cracks, We
noticed a rapid increase in the amount of transmission with an
increase in the crack length, which means that at the beginning of the
crack growth, the angle of the crack tip is very large and therefore the
value of the maximum stress increases suddenly, and as the length of
the crack continues to increase, the transition increases dramatically
In a non-linear relationship, and consequently the angle of the crack
tip increases and the radius of the crack head increase too. Which in
turn reduces the value of the maximum stress at the crack tip.

Key words:crack length, crack inclination angle, Finite Element
Method FEM, ANSYS

4 Professor in Mechanical and Electrical Engineering, Damascus University, Damascus, Syria.

@ Pprofessor and Dean Mechanical and Electrical Engineering College , Damascus University,

Damascus, Syria..

@ postgraduate student, Mechanical Design Engineering Department, Mechanical and Electric
Engineering, Damascus University, Damascus, Syria
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Introduction desia—1
o llyy sl Al 38 () v ellady chleal) 35 Ay oSay

Jsanlly o(laiill) Tan symam ehial ) Gegpadl JS30 (Mesh) i 3k
Al saien JISAT 8 Lealadind (Sars el oda Jayji S il vie il e
daphll ge AR dage diph iy Al S CVpesl dazls
GooAll diph Jie paall GBI (am) sskie cula ki L@ Y] cdblasl
2l g adlsall bl dulia a5) FVM Lgiid) asaal) 4yl 5| FDM 4l
gl ualiall diph gl (sl @lilSie Tuhy B Gl Jumdl oy A8k
blazl <YYoy g aslel) puan b5 Sl g5 auenl a32id) FEM
335 BEM sasaaal) pualiall digh of (ks dhaddl cilluall 3 axdis LS
J1]s00mas il Vs 8 axdisg ALl Bhh asea (e Caal

Gl Ally el aipla i 1921 ale b (Griffith) cuiie Hllall
el El Jlaall 138 8 5D asils DA e Gy bl dsa) gl
[2]alal alual) At 4 3l
(Todhunter & Person) (yswyms siwag :ofialll w degane any Lad (jug
Laaall DL Gkl a8 lausie of (Le Blank) €ldugls (Lioyd) sl
[Blands il daiial) Alyslall DL Leilise ad e (e 3yl

«Jeaia JSus «(OTwan) O ls(Irwin) cusy ol oe 38 gal
eSsle saiy 3 Slgal) ppen Aldedd) 4D Jadily cCuine Al Sl
(4] A J<all Aaleall 038 38kl o(Galll V) ) g suadll e

o = (M) ’ (1)

a
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O Jaall yp Aabuall 32aly A (pall Jardl 15 &N Job caiai @ s
Oldladl La LSy g aaill ddee o il mhaudl @lldy Aabual) 32al5 8

°1

Ys e (e LS HSTyp e ()

»
W
Jr_ H
< _—— 9p
—2a —f *

Cfl

dagiall o Gahaall algaVls 3all sl (1) Jal
Dsaall gl Al die 0585 aleY) Meal) ad o (Inglis) lad) o il
(51400 Al DA (e 4 axds o LSYI) ush)l

crmax=a(1+%a)::20'ﬁ (2)

28 il Gus )l jemall e Tages BB b Galadl sleaY) = 0 iua
ehill) L) il ol alfiey (uiyll Hemall o IS sl 22 2D
ol adaill il jemall cilles 8 e liadY) e Cai — p o il
(Finite Element Method) FEM Zdygiiell jaliall 45,k aldie) du)all oda 4 (g
Sleall b 3ial) Jalpall Gl Sy AN Guly die alie) AleaY) o8 apadl
CGsaall el i) dagydg alae Y

0.3 gl dalaas E=175 GPa sy dalaa 53 ADI caall ypaall s 5
[2] (1) dsaad) s SLaS S5 (535 6y=520MPa g gas 2n4
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ADI (Austempered Ductile Iron ) caall saall Sbasl Sl (1)Jsaadl

Element € Si Mn S P Mg Cu Cr Mo Ni
Weight (%) 368 254 019 0001 0038 0045 061 003 025 082

duayl) aany —2
5S5s esdi e Al dsdall aladia) Auba Gl dual law
e Jally aleall 8 Alabiall Ay el il dems o dealill CilalgaY)
@& dauadl AN TR Ol Eigang Gasadl L,’A B Rty L REE PrRA| I P TAL
aeadll

Agaly Eiad) 48, -3
FEM Zygiial jualiall dahy dpaael) dadaill diph aad) a4 Ciadic]
b Bsall algall Ay G, 3N L) die oY) slgall ad aaadl [7]
P Dngiall (385 GALN el Ll Lag yd plac) alea)
ogiiall pealiall ddyyhay Cayeil) -
Slalgal) 585 G 5yigally (384lL ddlaiall Jalall -
LGla el alabinwy) -

AR Ao 5i5all Jalgal) —4
ol 380 Ll Ay 3l () de hleaY) a8 o g S dalse llia
bl ) Seal) Jlakas alie dyglyy BN Joha talsal) 02 aaly LY

3l sk -1-4

oy die alaeY) aleaY) dad e cuall aaal) & Bl Joh Ll Al

O s st ot 38 Jsda st e & JLEY) s Ay ) AsLY L @)
aelid Lats (e gil) da Ciasi (g ¢ iba SUN (535 0e J¥) 353
@ 5l Jsb 5 e ST, seal) ok (3) (2) GYsaad o -[4] ANSYS
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Gall il 3-8 Jsda iy Opmax akae ) algal) s (2)JSil) g
Gaill Aenilly B3l sl s Oy alac Y1 aleaY) s (3) S8 Gy (350l
s oluy Gl Joda salyys A5 adac¥) aleal) dad ol Ladl . ilal)
iDle e Jpaanll 23 lpansys Lele Jsamnl) 23 3 Lalall olat) s dalaly;
(Al Bl Jola il S 380 () die adaeY) algaY)

o, =12001xa+994.8 (3)
Gall ally XX mm saale 33l Jshs MPa 8aalss Ua dleaY) a8 Caa
Sl 13 Jiias (Sags (3) JSEN (g aly s LS L ad Ll (la slal
s Al

o, =13347xa+1126 (4)
Lot gl a = 0 330 Jsh aie 2lae¥) aleay) dad of axi (3) 4Dl (s
Sl Oapp = 172 MPa Gl ey e i< T dal) 220 995MPa
i e 33 sk Haas 33 sl 2y pae die Aalla je ADD) o2 e
All) (A daball (& Dbl 3alis 330 ) die aleay) 3y Jshl) ua 0
eo¥) ) e Bade sa LS Lhd ps 508 Oax 8 33 0sS (Ldall e
OSa Cum @ 3l skl Sl ad die Aplad D) (S5 Gaall e )
e Bd sk aa g IS0 @A LI ey Lo 135 (ARLal) ABaL) gk
- [8](4) 48all 5l wlad) 3l Alad Zually 1Y) G (o
G ) S Opax ke alea¥) al ol Ladl (4) 5 (3) A Ay
O 1 e it (4)dSA) (GO BA Al pe ST alal) B daally
o)l mlanl) 0585 o) iy Gl basals Al b gyslad ST Auslall 3880
Andans (3585 aga ciadl Alle Aagns ) Al adasll Aally (Calsall) cailsalls
e Aleal) 585 e Sl ML cadaial) s ol plad) digda e Aails
Ol B aadd Al B8 Jsla pe 3 Ay vie JEY) el dally W
Gl Apaly (6)JSAll 5 (g3S5al) Bl Apuilly (5)JSEN (B s seb ((adandls
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Gl 4 e el o) Badl Cus (Radaall ik () zsasal) k)
A Al (5550 3 Ay any

5=4x10°a% -6x107a +1x10° (5)
MM 32l B3 Jolay JEBY) oy Cua
el (adand) ST Al 4000 A8l

5=6x10%a%-3x107a +1x10° (6)
(3) 5 (Q)otsnl b Aampedl G BN Bunill Y 28 (e Baady i
2e5 0.10 MM S5 G3& Job die s W6 5sS JEN) ob (6) 5 (5) oalSally
3alyyy JWEY) el appe i Baadl adll @l 2ay5 0.05 MM il 35 Jsh
fan e 3 G gl 05 B e By 4l e 1y (3l Jha
JGEYY i 30 sk 335 Jpaialsy 5 IS0 333 aBe) sleal) dad il
330 G By S5 Jilly ki e Bl oallall NS 5 S IS5 S
G Gy vie el aleal) Aad o I oysn 2y GAI) Gy sl Cial iy
2Ll 0S5 Al 4 Cs 38l Jsb ae Opax wid A0l (40 g s LS
olal 3 B pai Jime Jis el sy 550
NS b i ld) el JE) ol Badl el i JEY) e 5l
LS (555al) 3l Alla oo ST 5% alall B30 3 JEN) ke (ST ¢opllal)
i G Gy e a5 (9) 5 (8) DS s (7) JSHL mige 53
SO A s s Ay e JEEYV) lse GlS, sylad) 3kl
Aaioal) 3 JBEYY deaY) £555 (10) JSEN cpus LS canly Cigh (pe @.smu

J9]a=0.3mm &ié Job die Gyl Guadan el

G eabae 38 I3 Angial) 8 BA) Jola iy alie V) sleaY) a8 s (2 )dﬁ.al\

1.03E-06 45.529 1027 0.02
1.03E-06 64.859 1253 0.03
1.03E-06 61.387 1438 0.04
1.03E-06 44.663 1613 0.05
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1.03E-06 25.915 1937 0.07
1.03E-06 25.636 2063 0.08
1.03E-06 37.400 2323 0.10
1.06E-06 35.285 2900 0.15
1.11E-06 39.351 3436 0.20
1.18E-06 42.188 3955 0.25
1.28E-06 43.003 4460 0.30

Oila Cadan 8 3 agdall 4 BA) sk i wlaeY) dleaY) ad s (3) s

& (mm) o min ( MPa) 0 max (MPa) a (mm)
1.01E-06 13.955 1168 0.02
1.01E-06 8.032 1627 0.04
1.02E-06 9.475 1985 0.06
1.02E-06 10.999 2289 0.08
1.04E-06 6.064 2562 0.10
1.09E-06 2.137 3062 0.14
1.15E-06 1.858 3531 0.18
1.24E-06 2.056 4000 0.22
1.33E-06 0.084 4500 0.26
1.46E-06 0.041 5081 0.30
5000
= 4000 o =12001a+994.8
o
= 3000
2000
S 1000
0
0 C.1 0.2 .3 0.4
a (mm) .
G b 35 b dageall 3 Gl O L alieY) slga¥) i (2) JSall
__ 5000
S o=13247a+ 1126
=
~ 3000
£
o
1000
0 0.1 0.2 0.3 0.4

a (mm)

Onbsh adas (pad @l Asgieall 8 3all Jsh i aleY) alga) s (3) JSal
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5500
4500
3500
2500
1500

500

(FBok) i 34
5 = 34

0- max (M Pa)

0 01 02 0.3 0.4
a (mm)

Gl gl ey dadeall 8 BA) Jola iy alae¥) sleal) s (4) JSa)
1.30E-06
1.25E-06 6 =4E-06a2- 6E-07a + 1E-06
1.20E-06
1.15E-06
1.10E-06
1.05E-06
1.00E-06

d (mm)

0.1 0.2 0.3 0.4
a (mm)

G5Sre AN 3 Angiaal) b 3l Jsha s JEEY) s (5) Sl

1.50E-06
110E.06 | ©=6E-06a2-3E-07a+ 1E-06
~—~
£  1.30E-06
S
—  1.20E-06
[%e)
1.10E-06
1.00E-06
0 0.1 0.2 0.3 0.4
a (mm)

b pndan (8 il Ragiall 3 B8N ol i JEEY1 s (6)JSa)
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1.50E-06

1.40E-06

1.30E-06
1.20E-06

& (mm)

1.10E-06

1.00E-06
0] 0.1 0.2 0.3 0.4

JUEY 5 dlgay) dagd (8) Il
*a=0.3mm &4 Job e

@Lu 3.4 "\.JAA.:S..\AS\
73 3%

Juyly deay) dad (9) sl
& a=0.3mm 33 Jshb xie
Soall Bl da il
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.04107 4517

564.6 59 823

dagall Jia=0.3mm Gl Jol xe JEyls slgay)
Oyl Gpadans Rl @l

5081

o (10) 0

10 B S dugly-2-4
Slo Ay bl ey 43l Slgd) en Ball Ll ve ale IS
G Aaill dsall Ala b Gl dpan o HLEY) S5 clyall 3508
Gluall (S8 diegh g Bl L) Jean Lae Silsal) Calsald alal) J<E
0 Bl dae gl Qb clldly cdpall L3l Adllae Loy apaty Al Hlae o8
cuall yaall e i Sl Gl Ajealy alieY) deal) el A jdle il
olaie ad alga) lele (3aae (8.5 mm) wlads (100x100mm) el iy ADI
ol aliys 0.20 MM Jshay &8 38 e \glgia) (2 «Oapp=172 MPa
die s (4)dsa) cn 907 507 G sl Adline Uyhs 0.3 MM Jsb 53 (3
Ay 0 @rad) AeaYly o abeV) dleaY) dad CGlua o Ayly JS
0 Al st s 0y, AoV aleal) uas (11) JSaN Sy 8 JUEY) i
iad O ra gl 60 sl 3ol pallin oY) sleaY) dad o JSE e B
LS Sl S 5l Lad saa A Calsal 33l Jpms e lldy il slga))
Al oAl da ) BN QIS Jpeay vies (B lan bt ST Al o D
G galadd) i Ny Bl Ll gy s el Gaty of oSar dleal) ol
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Glaleay) Jead e ST 508 @l dp S i sy declll Ayl A
G LS Al cilgaally dasal dall @l alaall pfe e Lalidl €l
9] 4sitiiandl milaall 53 cuall yaall Alla

0 Gall dysly it e 8 JENYy Ll oY) sleal) i (4)J5on

& (mm) 0 min ( MPa) 0 max (MPa) 0
6.42E-06 0.021 9650 0
6.77E-06 1.44E-09 10692 5
7.07E-06 3.53E-08 11050 10
7.52E-06 7.15E-04 11413 15
7.12E-06 6.81E-04 11250 20
6.76E-06 0.0207 10500 30
5.63E-06 0.02087 8640 45
4.06E-06 0.0128 6312 60
3.25E-06 0.0081 4809 70
2.61E-06 0.00465 3450 80
2.12E-06 0.02229 2296 90

DA Aapall e ABe o Agghlly JWENY s AR (o
8 = 2x1010° - 4x107°0* + 11070 + 6x10° (7)

MM 52a)5 & JEN 5 daally 55080 380 Jue 453 0 G

i dea) Gul die 51 0 saly) ae (missy JEN) G (12)J88 (e Baadl
Aad Cluall G aelil) salh ) BlLLYL adage 0N JSE Jeany wls
Al Lally @ =157 32l Ja Ayl e (13)JSaD 5 dainge abeY) sleaY)
gl Lt Al yie (14) JSEN 3 daiimse il ddee s JEEY) Gl dusspal)
Agsly die Bl (uly die abael) aleal) dad )0 masd (15)J<al WL 380 Jae
Gss 1oy B Gl vie sleadl Aad ST o Bl Cus 0 =157 32U (e
GA e Ay Balies ol oo LWL Aadl) o3a (amiss; 11413 (MPa)
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Improving the uplink capacity of a NOMA-
UAV network

Abstract

Non-orthogonal multiple access (NOMA) is a new radio access
technology for 5G networks in which unmanned aerial vehicles
(UAVs) can be used as flying base stations to support terrestrial
cellular networks within crowded or disaster-damaged areas. This
paper studies the NOMA uplink transmission between multiple
ground users and one UAV. The location of the UAV and NOMA
power allocation (PA) are jointly optimized to improve the
performance of the maximum sum rate. The optimal location for UAV
can be achieved by minimizing the total path loss from users to the
UAYV. Then we proposed a new algorithm to find the optimal power
allocations in the NOMA scheme to maximize the sum rate. The
proposed algorithm was compared with a random NOMA power
allocation scheme and optimal resource allocation OMA scheme, in
addition to the conventional OMA. The simulation results showed that
the proposed algorithm achieves a higher sum rate compared to the
others in terms of fixed locations of ground users. For different
locations of ground users, the proposed scheme outperforms the other

schemes, and the average sum rate can be improved.

Keywords: Orthogonal multiple access, non-orthogonal multiple
access, successive interference cancellation, resource allocation,
power allocation, path loss.
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N
max ) Pylh %, (132)
n n=1
- {ani" <P, <Py 1<n<N-1, (13b)
PN = Pmax

dagiial) Jal) dajlsa 1.4
A Jsaall (8 Rl Gaaj ) Guk 2 (13) allaall Jia¥) dall slay) Jal e
plll Gl P e (12) D) @3 Py of e B 2y Lol
Ay oY) Ja @ (1) Al (e pMin) = [pmin, | pmin | piin]

A Aapally i) A (13) Aliall POPD B Ul e Gl
plovt) — [Pl(opt), ___,P(opt) Pmax]' (14)

N-1

iS5 1 S kS N —1 Jal ek ady aasioaall Jlujy) deliv) POPY G

GJ;' LS
PP = Prgy —mime P 0 < m <, (15a)
Pin < pPY < po, 1<k <N, (15b)

) PR (L dalid) adasll AeUal) By gy ¢ Cpeddiieed) dae N Cus
M 5 (11) Al Jaxdls k o) aoiivsad]l dysllaal) Jlay) delainy )

A<k <N dal g gslaia amss g3 [PMR P [ casliadd) Jlaall Jsha

PO = Zgadl adll e DUl POPY alay) ) dsjiall dpeyleall Caags
05855 P = g V1SN SN Gam=0 Ledl G [P, B

RO = [R?, . RY, .., RP] il ci¥ame covad Aghall ) 3 k=1
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ol SN i g MInRO| ) A3)lias PO vie RO Qs iy m =1
Laplall Gl S aadiee S0 Aeadll sagal AV asdl GEsy Jaea
Glshall 345 Balelym =2 pay o sl Al & L POPY = PO <y,
Lyall giasy of W odapd)l o3 Ay cm=M L) Yoy 1as il
S {120, M} depanall ) sl m o (538) die Ty < mIinRO| g
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LDAY) S gy cm =0 e eluid k=3 Jdal o 48l clgadll Gl
Tmin <)
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Pﬁnm, ifn<kmin
t .
BPY =R if n= ke, (16)
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DU inly el il o) ardieall dacadall delkiuy) pOPY
k e 38 giaall (‘:‘m Minin 3 Kmin Jid dus ‘Mpin = mdéi = (15a)
Cua T < minR(O)lp(o) Giadyy Aae))lsall lavie g &m} cainlam g

0 SMypin SMs1<kpn <N

.NOMA hhia b da lal) 43a) 0580 1 Jgaad)

Proposed algorithm to maximization sum rate in NOMA scheme

Input: Number of user N, Noise power o2, Number of power value M,
Maximum available power B,,,,, Minimum required rate per user ry,in,
Channel coefficients h4, ..., hy.

1. Compute P hased on (11).

if Pyqx = max P then continue.
else P(°P) « 0, Stop.

end if
PO
k< 1.
m < 0.
8. Compute P'” by (15a) and update P(® .

9. Compute R at P(® using (6).

10. if 7, < min R then P©PY) « PO Stop.

Pmax' R Pmax]

No w

elsem em+ 1.
If m < M then go to step 8.
else PO« Pk k1.
If k < N then go to step 7.
else PPt) « p(O) Stop.
end if
end if
end if

Output: Optimal power allocations P(°P9),
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Dr. Eng. Bassam Alkassam

Abstract.

This works centers on the design of a De Laval (convergent -
Divergent) nozzle to accelerate the flow to supersonic or hypersonic
speeds and computational analysis of the same. An initial design of
the nozzle is made from the method of characteristics. The coding
was done in Matlab to obtain the contour of the divergent section for
seven different exit Mach numbers viz. 3,3.5,4,455 and 5.5.To
quantify variation in the minimum length of the nozzle divergent
section with respect to the exit mach number, a throat of constant
height (0.005m)and width (0.05m) was chosen for all the design. The
area exit required for each mach no varying from 1 to 5.5 was plotted
using isentropic relations and was also used to verify the exit area of
the nozzle for each of those mach numbers. An estimate of the exit
pressure ratio is obtained by using isentropic and normal shock
relations. With this exit pressure ratio, a more refined verification is
done by computational analysis using ANSYS Fluent software for a
contour nozzle with exit Mach number 5.5. The spalart Allmaras and
k-epsilon model were used for turbulence modeling.

Keywords: De Laval Nozzle, Hypersonic, Method of Characteristics,
Contour Nozzle, Turbulence, CFD analysis
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Modeling and Simulation of RF Receiver Working
in The Presence of Additive Complex Interference
Signals Using Gaussian Mixture Model (GMM)

Eng. Osama Deeb

Abstract

New types of interference have been introduced nowadays as a result of
the huge development in telecommunication systems and the variety in
interference sources. Modeling of signals plays vital role in receiver
design since the design will change according to the types of interference
in the medium where it works. Unfortunately, classical mathematical
models cannot be used to model the new complex types of interference,
so, it is very important to look for new mathematical models. Mixture
models have introduced a great solution for this problem and among them
the Gaussian Mixture Model (GMM) plays a vital role. In this paper we
proposed a mathematical module for a radio receiver that deals with
additive complex interference signals, we also introduced the
methodology of analyzing the modeling process so it can be used to
design another receiver in another conditions. We also did a computer
simulation of the proposed design and compared its performance with
traditional module of receiver and the new design showed a good
enhancement in error rate term when it works in a medium containing
complex interference signals.

Keywords:

Mixture model, Gaussian distribution, hypothesis testing, sufficient
statistic, Bayesian criterion, GMM.
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Study of the Effect of Stitches on the Electrical
Conductivity of Mineral Fibers Used in Functional

Garments

Abstract

Functional garments are the generation of textiles that contain the
electronic components and the interconnecting elements within the
structure of the fabric. There are many applications for functional
garments in various fields (medical, telecommunications, etc..). To
obtain the different functions of fabrics, different conductive threads can
be used in the fabric with different types of sensors such as pressure

sensor, temperature sensor.

In this paper, the quality of electrical signal transmission within the
fabric was compared using BEKAERT electrically conductive threads,
using two types of metallic conductive threads: multiflament and
monofilament. The threads have been incorporated into the structure of
a men's T-shirt (100% cotton) using two types of stitches (zig-zag and
straight(lockstitch)). The straight stitch was obtained by using a sewing
machine while the Zig—Zag stitch by using an embroidery machine. The
electrical circuit is designed within the structure of fabric so that these
conducting threads transmit the signal produced by a pressure sensor
(Flexiforce A401). The sensor was placed 2 cm under the armpit. The

electrical signal was measured during movement (walking and running).

The signal transmission quality was compared between the two
conducting metallic threads according to the type of stitch in the static

state by measuring the electrical conductivity value per unit length of the
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consumed metallic thread, using a multimeter. The signal quality was
also compared between the stitches in the motion condition by
measuring the average value of the output voltage using LabVIEW

signal processing software.

Then, the effect of the washing process on the signal transmission
quality was studied by measuring the amount of inflation or attenuation
in the amplitude of the input signal at a different range of frequencies

using an electric generator and an oscilloscope device.

key words

Functional garments, conductive threads, stitches, pressure sensor,

signal processing
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