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Abstract
Internal combustion engines known as one of the means necessary
and vital in the performance of cars and trucks work ...... etc. As well

as to carry out institutions requirements which have many different
activities, also benefit in generating the electric power and water
extraction by transferring fuel thermal energy into mechanical energy.
The most common used engines are that have the reciprocating
movement of the piston. For efficiency and high quality all kinds of
internal combustion engines were developed through development of
the industrial tools, precise measuring devices, and metals
technology.

The connecting arm converts the resulting reciprocating movement of
the piston movement to a rotational movement at the crankshaft. The
main force of connecting arm is the result of exhaust gases on the
piston pressure, as well as the inertia of the piston and its accessories.
This force vary depending on the parallel resulting in of in
connecting arm according to pivotal arm as well as the pressure of
exhaust gas causes compression stress causes, which has its
maximum at the upper dead point.
This study provides a model for connecting arm for engine sports car
SEA. The connecting arm which has the shape of letter ' H' and made
from alloyed steel which is thermally treated exposed to pressure,
buckling and tensile as a result of converting linear motion of the
piston to the circular motion of the shaft attached by connecting arm.
The stresses and strength reaches its_maximum at the angels of (90°)
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and (270°) of the crankshaft. The aim of this study is to test the
performance of the model and to analyses stresses and strength at
different angles of the crankshaft.
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chax=E)z +FG

FCpay = —11KN + 39.37 KN

Fcpyy = 2837 KN

:daasill g1 olad) B 55isall 5581 5.6

) et Ay Juagll ghd oladl & 558 ) JladV) 58 (e ea Jsa
sac slawall o 5 5i5all FS 5l o2a Jlas LS L Ghyall gee e o gl
Ayl Cami e lai sy Ft (83 88 ) ohsall 8l caw e 38 ) (38540
FR

FCmax

V1-2Zxsin?a

Fye =

~ 28.37

F =
St J1-(0.27)2#sin215°

Fepa, = 27.61KN
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Cun a5 ol e dapaie ddlise ) Ayl (6) JSEN maag
L s ol jea¥) ol Jiags gl e Aalue 58 J3 3y ool Jiay
3.91*10°KN/mM? Lacas27.61KN daiy a5 4de

Haup?spamung 150
MN_m2
3,91e+008
3,66e+008
3,41e+008
3,16e+008
2,91e+008
2,66e+008
2,41e+008
2,16e+008
1,91e+008
166e+003
1,41e+003
1,15e+003
9,0%e+007
&,59e+007
4,09e+007
1,59e+007
-2,09e+Q05
Auf Begrenzung

Jeasil) ghd o halus bia il (6) JS)
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3.7*10°KN/mM? Lami27.61KN ey a5 4o

n
Spannungen voriises 150 gegl
MN_mz2
3,7e+003

347e+008
3,24e+008
3,01e+008
2,77e+008
2,54e+008
2,31e+003
2,08e+0038
1,85e+008
162e+008

I 1,3%e+008
1,16a+008
9,25e+007
&, 94e+007
4 B2e+007
2,31e+007

7.85%e+003
ALIf Begrenzung| y

Juasill ) 2l 58 (7) ISl

dilal) 5430 6.6
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Fy=F; * tanf

cosf = V1 — 22 * sina?

cosf = /1— (0.28)2 *sin(45)2

cosf = 0.98
B = cos ' 0.98
B= 11.47°

Fy = F,* tanf

39.37 * tan11.47°

=
Il

Fy = 7.88N

:(90 agg) Auc) e

Fy = F;* tan f

cosf = V1 — A2 * sina?
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cos B = /1 — (0.28)2 * sin(90)2

cosf = 0.96
B = cos10.96
B= 16.26°

Fy = F; * tan 3
Fy = 39.37 * tan16.26°

11.41N

=
I

(135 4l aic) @
Fy=F; * tanf

cosf = V1 — 212« sina?

cosf = +/1— (0.28)2 *sin(135)2

cosf =098
S = cos~10.98
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Fy = F;* tanf
Fy = 39.37 * tan11.47°
Fy = 7.88N

2(180 a3 ..\.\9) )
Fy=F; x tanp

cosf = V1 — A2 * sina?

cosf = /1— (0.28)2 *sin(180)2
cosf= 1

B= cos 11

Fy = F;* tanf

Fy = 39.37 * tan0°

Fy= ON
:(270 Ayl ac) e
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Fy = F; * tan

cosf = V1 — A2 * sina?

cosf = /1— (0.28)2 *sin(270)2

cosff = 0.96
B = cos10.96
B= 16.26°

Fy = F;* tanf
Fy = 39.37 * tan16.26°

Fy = 1141

s deladd) g5dl 7.6

Fr= F;x Cos(a + B)/Cosp
Fr=39.37 * Cos (45 + 11.47°) / Cos 11.47°

Fp= 22.19KN
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iplanl) 353 8.6
Fp=F, = sin (45 + 11.47°) / Cos 11.47°

Fr=39.37KN * sin (45 + 11.47°) / Cos 11.47°

Fr = 3347 KN
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¢« (75%)3ssis <¥a (6) 2222 (Microcytic hypochromic aneamia)

Normocytic hypochromic AY) g4l (e Les¥) <Vl 22 g8 Lt
L) eV sl (e 25% gy b allaaneamia

shlaily/

g lall (aili GlSll (gou ol @ CBC. L& Lol alaad Anemia. Luail-
g luall (il Sl yma »al 8 Normocytic hypochromic aneamia .

Microcytic hypochromic aneamia
:daiall - 1
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The presence and type of anemia:
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Gliml) (4 due < (Total blood count) aall JulSl) aal) dlee (gia8 Cua

153 alal)

Cmslasaed) Glua 23y Microcytic Hypochromic anemia gl 44yl i

(McHc).
( Phillips et al, 2001)dymall luldll assall ol (1): Jsa
Analyte Jo) Unitsag Reference -t sl
range
Haemoglobin Concentration*. g/dl 13-18
Red Cell count. L 4.5-6.5
Haematocrit. 0.40-0.54
Mean cell volume (MCV). FL 82-92
Mean cell haemoglobin. Pg 27-32
Mean cell haemoglobin g/dl 30-35
concentration.
Erythrocyte sedimentation rate. mm/h 0.14
Total white cell count. L 4-11
Lymphocytes. L 154
Monocytes. L 0.2-0.8

<. 4yl gqll Macrocytic Hypochromic anemia »u clua (MCV)
(McHc) (RDW). (RDW= Red Distribution Width).

— RDW= SD/MCV*100.

POl G
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(SD: Standard Deviation).

Aglaa)

ddBlially it - 5

Giled Allg dugyaall ilimll e g A ULl de sanal Jilaill el 3
& ) deasill S5 ¢ (CBC)JalS pall ae jlia) lede 5a) due (31) 2
D% Ay Lagdl Vs (8) ) Juas Auhl) die G e L) Vs e
sbadl il Jalan Jad loges s g il il 23e Jlea) o (25.8)

dAuhal) Calaal Gaasanl Al

daalyal) Ae Cpanda Lani) eVl dpwd waas - 1.5
pdl 2o Slea Glage 5 suys a2 Al lgia Gl jadd (31) 22c Aulp
lof et Dol degene cled ) @) e Jpasll Ky Lol
S slaged) Aot Lafs ¢ (9/d])daleny Lol &5 5 (HGC) i sha sasgl!
Cla 220 aad 5 el e PIA G bsie Leuld 5l (HCT)

(2 s ) Auball die G (e Lad!

Al die eca btV Y 230 (2): Jeas

HCT HGB
Normal Aneamia Normal Aneamia N.S
20.40% 3 g/dl
49.70% 14.08 g/dl
35.70% 10.2 g/dI 3
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HCT HGB

Normal Aneamia Normal Aneamia N.S
47.90% 145 g/dl 4
43.00% 12.4 g/dl 5
45.60% 13.5 g/dl 6

36.50% 11.0 g/dl 7
41.00% 12.2 g/dl 8

40.90% 11.8 g/di 9
45.90% 13.1 g/dl 10
47.90% 14.3 g/dl 11
49.60% 14.5 g/dl 12

31.40% 9.2 g/dl 13

35.40% 11.1 g/di 14
49.30% 15.3 g/dl 15
42.40% 13.5 g/dl 16
40.50% 12.4 g/dl 17
44.70% 13.7 g/dl 18
40.40% 12.6 g/dl 19
45.30% 13.4 g/dl 20
38.30% 12.0 g/di 21

38.30% 11.8 g/di 22
41.90% 12.9 g/dl 23
48.40% 145 g/dl 24
47.90% 15.1 g/dl 25

39.70% 11.9 g/di 26
40.70% 12.2 g/dl 27
47.10% 13.9 g/di 28
41.20% 12.4 g/dl 29
45.00% 13.5 g/dl 30
44.00% 13.5 g/dl 31
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30.00%
W HCT Aneamia
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10.00%
0.00%
= = Tz Iz = S|z = |z
= =l Z2EZEZ=E == Z (==
=5 5 [l R = 5| e [ [ =
L — o =] |~ [ e 2] | =
o s o | or| e en = | = 2] | o
— — Je i | A e = ==
d = grd di dio g/d
2 EAE v val v A vy Al v a] =

Ll die Gaa Dl eVl Lapl) Vs (1) JSS

iy (HGC) cslasasel) dad of (1) Sl (2) Jsoall DA e W o
(8) 22c & (L) avad awdall Jasall (0 J8) culS (HCT) <y S silasgll
s g 058 Il it (31) ciled U1 i) prene e cHl
f‘j ‘;_"\S\ :L..ubﬂ\ & éﬁe |9 A ctﬁ'}:\ﬁla.m u\s.m O 25% 1:\.4\:\.1\)“ Juﬁ.}\
O LesdY) il A o) caiy )5 2 20020le Gl dikies L)l
& ila) 8 Al Auhal)l ae dpdl) i XSy ¢ 27% ) Glag )l
J8) L) pall @ Ll A o) ) dleag Allg 2 2000sle &3)jua ddlaia

17.83% A 9.5 g aglp pwaall B o ( 12(9/d1)) o
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%

N.S

Female %

Female

Male %

Male

25.80% 8

27.771%

5

23.07%

3

Aneamia

74.19% 23

72.22%

13

76.90%

10

Normal

14

B Aneamia

H MNormal

Female

Male

iz

- 10

cosindl Cany L) eV slael (2): S

o Aneamia

H Normal

Female 25

rale 25

30.00%:
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ae cled Allg GLY) e Aubll die poane o Y (5) 22 SUY) o
LY o VWS 0k 27.77% <YW ds Sliay Al (ga3i(18)
(13) gsena 0 Y (3) 220 LasdY) <V 22 Jiag 2@ <A 4
S a3 g ¢ 23.07% AbaYl A Gliay dua KA e die
Fat )l L) aal i s YD o Jeal) Ll VD wl )iy
3iv L a5 Normocytic hypochronic aneamia g5l (e LVl CYs]
22004, Murray et al = 583 L as

A5l i) iy £lg8) aai - 5.3

b)) el ABaall Lapi¥) <Yl plsif (4): Jsaa

Type of aneamia N.S %
Normocytic hypochromic aneamia 2 25%
Microcytic hypochromic aneamia 6 75%

w £ n @

8]

n

e

Microcytic hypochromic aneamia M orm ocytic hypochrom ic aneam ia

LVl Vs plsil Dl (4): JSa
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80%

70%
60%

50%

40%
30%

20%
10%

B

Microcytic hypochromicaneamia Normocytic hypochromicaneamia

0%

LVl Vs plsil s (5): JSa

S Las) SN o) ¢5) A8, JSElg (4) JSEl (4) Jsaad) DA (e aadl

T L D T L Sl U
o=il QLS geu pall @ Normocytic hypochromic aneamia

sea ol @ Microcytic hypochromic aneamia ggilly) ¢ Luall

A laal) il QI

Gliag s 4w el Microcytic hypochromic aneamia g sl Jaw

Alaiall L) CVS goann 0 75% ) aisaiy VIS 6 ) ¥ 2xe

Normocytic hypochromic AY) ¢sill e Le¥) l¥la 22 K cpa 8
L) eVl Jlea) e 25% Ay ks oalls aneamia

auball PA e (Salah, et al., 2005) 4l Ll b ae &0 il odag

Microcytic g4l gubaall dus o) J) Glag Al pas & Cypl Al
dauiyg byl Als 75 e (e padd 45 <K hypochromic aneamia
Al e Jlal (0 60%

Microcytic gall dwud)ll LYl asl ol JI 3Ly s WS
Iron defency sl et 4 Jicshypochromic aneamia
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paall 338 axe o) oldal) 8 agall el 128 i e man Al aneamia
bl IS Jany 480 Jalal) DU aie 4Ll dalall Zilk) aalaial o
Sy i e Al glasaedl dra paca sheall LS oy
ol DAL

3ne 520 lgd lly CDelae sae A e L) glsil aaaiy uld 25 g
(82— 92 FL) i olae 5y s3l5 (MCV) Jansl) Gyl ans (uld Jait
O @bl ol o Al (MCH) 2dal) (paglagen 585 Jawgie clli
(30— 2uhll olae & (53l (MCHC) Jalaall X, Pg(32-27)

5 .pd) dssa kI35 g/dl).

-Microcytic hypochromic aneamia Lasy) glg) uld <Dllas (5): s

McHc MCH MCV N.S
28.5 g/dl 19.8 Pg 69.6 FL 1
30.1 g/dl 21.7 Pg 72.4 FL 2
29.2 g/dl 22.5Pg 71.2 FL 3
31.3 g/dI 21.6 Pg 69.2 FL 4
30.8 g/dl 24.4Pg 79.5 FL 5
29.9 g/dl 23.8 Pg 79.7 FL 6

Normocytic hypochromic aneamia

McHc MCH MCV N.S
14.7 g/l 12.3 Pg 84.7 FL 1
28.8 g/dI 24.0 Pg 83.6 FL 2
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Abstract

In this research, a virtual local area network LAN with Star topology
has been simulated by using VMware Workstation. Wireshark has
been utilized to analyze the simulated network & its protocols such as
ICMP, ARP in TCP/IP model.
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dan gl ASLAD 030 Wl jeliis Julailly adi il ) Aglee Tacl Start e Jaiuas
sxas PacketSource iwall 8 No o iled jela Cus (2) R8N 8
5o Akeall 3 astiad) sS40 Protocol, Jiiudll i Caxgll Destination, il
el Jss cilaglas Info
B 14 o o e e i Toghoy, ok v

goamgEaxRaes07L EE acan gnns g

Filter: Expression.

-
WIRESHARK
I T

Interface List [ Open oy Website
o Liv st ofthe captre neraces Open s previcusy captued e Vat e prjects mebete
(o e e
Open Recen: v User's Guide
4 Strt L
Chooth one of mom Paetaces 1 Cagt Yo, then Start 0 Samplg Captures
e Aot of oamg gt e o 1 Wi o Security
& Wi Work wih Wineshark as secuely b possble

2 Local Area Connection" 11

% Mhware Network Adapter VNt
{2 themet

2 Bluetooth Network Connection

® Capture Options

520t captum weh deald oo

Capture Help

® How to Capture

Semp by 1200 % successil captu setup

a Network Media

[*) bor capture NoPackets Profile Defauk

Wireshark zalijl axdiuall dgals (1) J<E
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Mool [Wireshark L124 (v1.124-0-gb 112)

Bl fdt Yew Go Copture Awlyze Statstcs Telephony Jools Jotermals Help
codma B aeenTLEBaaqn

Fitee [+] ereson.. Cen 2551y e

No._ Source Protocol Info .
. 3
31°192,168.182,130 192,166.182.129  IOWP  Echo (ping) reply  10=0x0001, seq 2, tt1=128 (request 1n 30)
32 192.168.182,128 192.168.182.2 ONS  standard query Oxiub PTR 129,182, 163 192, in-addr. arpa
33 192.168.182,128 192.168.182.2 NS Standard query Oxc3bl PTR 130,182,168.192. fn-addr. arpa
3 192.168.182,129 192.165.182,130  Ioup  Echo (ping) request {1d=0x0001, seqe8/2048, ttl=128 (reply in 35)
35 192.166.182.130 192.166.182.129 100 Echo (ping) reply  1d=0x0001, seqe/2048, tela128 (request fn 34) 3
36 192.168,182,129 192,168.182.130  IMP  Echo (ping) request {de0x0001, seqed/2304, tt1«128 (no response found!) ¥
37 192.168.182,130 192.168.182,120 100 Echo (ping) reply  fde0x0001, seqe9/2304, tela128 (request in 36)
36 192,168,182,128 192,166,182.2 N5 Standard query Oxfeb2 PTR 2,0,0.0,1.0.0.0.0.0.0.0.0.0,0.0.0,0.0.0,0.0.0.0.0.0.0.0.2.0.f.f, ip6.arpa
39 192.168.182,129 192.168.182,130 104 Echo (ping) request 1d=0x0001, 5eqe10/2560, tr1=128 (no response found!)
40192,168.182,130 192.168.182,129 100 Echo (ping) reply  1d=0x0001, seqe10/2560, ttl=128 (request in 39)
41 192,168,182, 128 192.168.182,2 NS Standard query OxOe7a PTR 128,182.168.192. fn-addr. arpa
42 192,168.182,130 192.168.182.2 NS Standard query Oxdo47 A teredo. fpv6, microsoft, con
43192.168.182.128 192.168.182.2 N5 standard query Oxc3bl PTR 130.182.168.192. fn-addr.arpa
44 192.165.182,128 192,168.182.2 NS Standard query Oxdccé PTR 2,182,168.192. in-addr.arpa
45 192,168.182,130 192,168.182.2 oNs  standard query Oxdd47 A teredo. ipve.microsoft. com
46192.166.182.128 192.168.162,2 NONS  Refresh NB WIRESHARK<00>
47192.168.182,130 192,168.182.2 NS Standard query Oxdd47 A teredo, ipve.microsoft, cos
48 192.168.182,128 192,168.182.2 NS Standard query Oxeld0 PTR 5, .0, 0.0.0.0.0.0.0,0,0.0.0.
49192.168.182,129 vmare_68:6c:50  ARP  who has 192.168,182.1307 Tel) 192.168.182.129
50 Viware_68. 192.165.182,120  ARP  192,168.182,130 {5 at 00:0c:29:68:ec:5d
51192.168.182.128 192,168.182.2 NENS  Refresh NB WIRESHARK<00>
$2192.168.162,128 192.168.182.2 NS Standard query OXBO7L PTR 9.f.7.d.c.9.9.5.4.f.d.9.0.3,d.4.0,0.0.0.0.0.0.0.0.0.0.0.0.8, e.f. 1p6. arpa
53192.166.182,128 192.168.182.2 oNs 192,
54 192,168.182,128 192,168,182.2 O standard query Oxabi6 PTR 129,182,166,192, in-addr. arpa
55 192.168.182,130 192.168.182.2 NS Standard ouerv Oxd947 A teredo. fov6.microsoft, con i

+ Frame 30: 74 bytes on wire (592 bits), 74 hyus npmred (592 bits) on interface 0

© Ethernet II, src: 192,168,182,129 (00: , Dst: Vaware_68:ec:5d (00:0¢:29:68:ec:5d)

 Internet Protocol version 4, Src: 192.168.182. 119 (192 168.182.129), Dst: 192.168.182.130 (192.168,182.130)
¢ Internet Control Message Protocol

0c 29 9b 41 4f 08 00 4500 ..)h.J.. ).A0..E.
OL 480 cO a8 b6 81 ¢0 a8 .< TR
01 00 07 61 62 63 64 65 66 . abedef
d 66 g: D772 T3S 6 gM)k'Ilm opqrs!u\

0 (\FARIS\AppOata\Locah Temp\... Packets: 171 - Dusplayed 171 (1000%) - Dreppedt 0 00%) Profile Defaut
S o

Wireshark sty aie s> ol 2dod) mig (2) IS

Workstation VMware gy .2

VMware[2] 38 (e Sty Ay sulall 53all s8laal aalyi) zalin s
shiall Blea o Ll sal s dee e ey VMware zaliy
Deal LSy Jaaty lede dia dalal Cuiati o iy (Host Caniadll)
$NIA A Aagly Qlall (el Jie Adidall leadad lgaaly Leildy Aa3l

& Windows a5 e_umn Judill Ui e Jeall sy 40 gdall
3aY) e 22e Al) € sam sl Dlea Do) il LalSa L )
Tl by Sy pany lgaany e Ledayys Adaal) Gl JSE0 Lo oSl
s ahall 3323 ¢lal Jil e Jgandl Glaals cmalind) 138 ae 2S00
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192.168.116.30 _ikaidll 4ilsic s PC-2 3
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4 Frane 3: 60 bytes on wire (480 bits), 60 bytes captured (480 bits) on interface 0

B Ethernet 17, Src: Vmware_dc:eb:de (00:0c:20:4czeb:3e), Dst: Broadcast (Ff:ff:ff iff:ff:ff)

4 Address Resolution Protocol (request)
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Abstract

This study aimed at investigating the prevailing concepts of
continuous improvement of the company which is the case study
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of this dissertation; and to reweal the extent of their
companionability with scientific concepts of continuous
improvement. Furthermore, this study examines the applied
method to solve productivity and quality problems, and its
compatibility with the scientific concepts of continuous
improvement approaches on the case study in order to enhance
performance quality and productivity. The population of the
study consists of all companies in the petrochemical industry, in
Libya. The study roached the following results: The Company
which is the case study of this research applies non-scientific
concepts for continuous improvement of quality, on the upper
and middle management level and workers too.
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Abstract:

The study aimed to diagnose the reality of investment of human
capital, at the factory of cement, Fattaih, city of Derna, Libyan,
through the following factors: (knowledge, scientific expertise,
innovation and creativity, skills and abilities, team work,
organizational loyalty and the effectiveness of training). and in order
to achieve the objectives of the study, it followed the case study
method, and the researchers have developed a questionnaire based on
some previous studies, which they were sure of its validity and
reliability — coefficient. The population of study represent the
employees in Fattaih Cement Factory, which reached totaling (697)
Employee. Determining the size of the sample has been relying on
krejcie and Morgan table (1970), and they specified the number (248)
Employee, which was selected by the random simple sample. After
the distribution of the questionnaire (154) form were retrieved for
valid statistical analysis, and the analysis of the study data used the
computerized statistical program of service software contained in the
(SPSS). the study reached many results which can be summarized as
follows: The study revealed that the owerall level of investment of
human capital from the perspective of the factory Employees in the
study came moderate. Due to the study results, all human capital
investment dimensions were in moderate level. It has been shown
from the study that the dimension of training, is the highest human
capital investment dimensions while the dimension of innovation and
creativity have had the latest rank. Finally the study provided a set of
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recommendations which will hopefully be followed for the raise of
investment in human capital level at the factory under study.

Key words: Investment, Human Capital, Fattaih Cement factory, City of Derna/
Libya.
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Abstract

The quality health service become of interest to a growing global
pursuit of health institutions including hospitals to provide health
services of the best and that achieve the maximum satisfaction of
Patients to the health services provided in the hospitals. This research
focuses on the evaluation component of the quality of health services
assistance as part One, including access to assess the medical
documentation of the Tripoli Medical Center as the cornerstone of
which have become contribute to improving the quality of health
services assistance as part two. We use the scale or form near to the
standard world-renowned SERVPERF which was invented by
scientists Cronin and Taylor P in 1992. To achieve these goals the
preparation of a questionnaire research was designed specifically for
this purpose, and included a sample of the research Patients the
Tripoli Medical Center and then analyze the data statistically using
the statistical system SPSS. The questionnaire was an appropriate
business model to serve the objectives of the research and distribution
of a random sample of Patients in the Tripoli Medical Center has
reached the questionnaires and recovered 204 valid gquestionnaires.
The results showed that the level of public satisfaction on the quality
of health services provided in the Tripoli Medical Centre, ranges
between acceptance and non-acceptance. The results showed that
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there is no specialized department of  medical records, whether
conventional or computerized available in the Tripoli Medical Center,
also the results revealed that there are no qualified workers in the
field of medical records available in that Center. The proposal of this
research is to develop a modern medical records system to improve
the quality of health services, which helps in reducing patients

complaints at Libyan hospitals.
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Publication Fee

For the publication on the Science and Technology Journal,
the author(s) must pay 150 LD ( Libyan Dinars) after submit
the paper (for the reviewing), and 200 LD If the paper
accepted.

The paper must be less than 12 pages ( journal size :
26.64X 18.41 cm). Extra pages the authors will pay 25 LD

per page.

The Authors will get a hard copy of journal and their paper
will publishing on the website of the journal.

The author(s) can pay via Bank transfer on the bank
address:

North Africa Bank — Al Zawia city branch- Account number
of : 301-54810

Or
Bank of Commerce and Development- Al Zawia city

branch- Account number of : 0051227785001

Mr. Ahmed S M Agena - Al Zawiah City- 1D: 79600
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The publishing rules of science and technology

journal

The publishing of research and studies must adhere to the
following rules :

Firstly; The topics must be characterized by:

Originality of ideas, research studies which are submitted for
publication were not previously published .

Integrity of the scientific method , according to the rules
generally accepted in writing research and scientific studies .

Second, the contents of the paper:

The paper should contains the following parts :

Research Title (Title).

The name of the author ( or authors ) and address of
the Author (s)

The summary (Abstract): in the range of 200 words in
Arabic and English (in all cases)

The introduction .

The search method and the materials and equipment
used (Experimental equipments and procedure)

Results

discuss the results (Result Dissection)

The conclusion (Conclusions).

Thanksgiving (Acknowledgement).
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e References : depending on the context and writes the
conventional and are referenced in the text as the
author (or authors ) and the year of publication.

Thirdly — Font and writing :

The language of research or studies paper should be English
and does not exceed 250 words .

The number of pages must not exceed 15 pages.

Use Microsoft Word text editor to write the paper, Spacing
between the lines is 1.5 and the fonts types and size should be
as in the following table

55rt Type of font Size of
the font
Paper title Times New Roman (Bold) 14
Authors name Times New Roman (Normal) | 12
Affiliation: Times New Roman (Normal) | 11

Department Name of
Organization, Name of
Organization, City,
Country

Email:  address | Times New Roman (Normal) | 10
desired
(without
hyperlink in E-
mail)

Heading line Times New Roman (Bold) 12
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Subheading Times New Roman (Bold) 11
The text Times New Roman (Bold) 10

Figure and table | Times NewRoman (Bold) 10
captions

page margins are as follows:

e Arabic language

3.0 cm from the right of the pages, 2.5 cm for the left ,the top and
bottom of the pages.

* English - language

3.5 cm from the left of the pages and 2.5 for the right , top and
bottom of the pages.

Fourthly: Figures and Tables

Positioning Figures and Tables: Place figures and tables at the top or
bottom of columns. Avoid placing them in the middle of columns.
Large figures and tables may span across both columns. Figure
captions should be below the figures; table heads should appear
above the tables. Insert figures and tables after they are cited in the
text. Use “Figure 17and “Table 1” in bold fonts, even at the
beginning of a sentence.

Table 1.Table type styles (Table caption is indispensable).
Pb Cu Fe Ag Mn Si Ni Others

99.5| 0.03| 0.001| 0.001| 0.0005| 0.001| 0.001| 0.022
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We suggest that you use a text box or a table to insert a
graphic (which is ideally a 500 dpi jpg, Bmp or tiffile,
with all fonts embedded) because, in an MSW document,
this method is somewhat more stable than directly
inserting a picture.

To have non-visible rules on your frame, use the MSWord
“Format” pull-down menu, select Text Box > Colors and
Lines to choose No Fill and No Line.
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Equations:

Equations should be written by Equation Editor, And numbered
sequentially,

as shown the following example

— (12,3 _1dy
y=J_3x>+3x . €))
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Fifthly: references

In the text, a reference identified by means of an author‘s name
should be followed by the date of the reference in parentheses. When
there are more than two authors, only the first author‘s name should
be mentioned, followed by ’et al‘. In the event that an author cited
has had two or more works published during the same year, the
reference, both in the text and in the reference list, should be
identified by a lower case letter lke ’a‘ and ’b after the date to
distinguish the works.

Examples

Nishimura (2000), Agindotan et al. (2003), (Kelebeni, 1983),
(Usman and Smith, 2001), (Chege, 1998; Stein, 1987a,b; Tijani,
1993,1995), (Kumasi et al., 2001) References should be listed at the
end of the paper in alphabetical order. Articles in preparation or
articles  submitted  for  publication, unpublished  observations,
personal communications, etc. should not be included in the
reference list but should only be mentioned in the article text (e.g.,
A. Kingori, University of Nairobi, Kenya, personal communication).
Journal names are abbreviated according to Chemical Abstracts.
Authors are fully responsible for the accuracy of the references.

Giesielski SD, Seed TR, Ortiz JC, Melts J (2001). Intestinal parasites
among North Carolina migrant farm workers. Am. J. Public Health.
82: 1258-1262.

Stoy N, Mackay GM, Forrest CM, Christo?des J, Egerton M, Stone
TW, Darlington LG (2005). Tryptophan metabolism and oxidative
stress in patients with Huntington’s disease. N. J. Neurochem. 93:
611-623.
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Associations among multiple  geohelminth  infections in  school
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Stanislawski L, Lefeuvre M, Bourd K, Soheili-Majd E, Goldberg M,
Perianin A (2003). TEGDMA-induced toxicity in human fibroblasts
is associated with early and drastic glutathione depletion with
subsequent production of oxygen reactive species. J. Biomed. Res.
66:476-82.

148 Copyright © STJ 2016 igis plal) Goim
2016 3133—’3’; r;l:\-“ s



Science and Technology

Journal N
sTaX
iddly pglalt s

Table of contents
PUDICAION FRE....oevee et 142
The publishing rules of science and technology journal ............cccccovvee. 143
Developing and Improving the Visual and Aesthetic Elements of Buildings
in the Central Area of Tripoli-Libya......covevviiieieieiiee e 150
Pseudowire Channel Emulation for Transporting Frame Relay Over MPLS
N BIWOTKS .ot 162
Development of Locally Produced Gas Cylinder Design (LBG) and
Compared the Design with International Standards ...........cccceevvvieiiiiinnns 182

149 Copyright © STJ 2016 igis plal) Goim

2016 4zl f}l&“ i



Science and Technology
Journal

sTaX

dgddlg e}.bd\ s

Developing and Improving the Visual and Aesthetic
Elements of Buildings in the Central Area of Tripoli-
Libya

Saiall ‘5&; LﬁJ\)al\ ‘:A_xa .’
Yy aboltd] gall JUJI agell

Abstract:

Though city planning as an organized profession has been present for
less than a century, all cities show diverse degrees of consideration
and conscious design in their outline and functioning.

People have imagined perfect cities for millennia. Most city planners,
nevertheless, do not work on a blank canvas; they can just make
incremental modifies to an urban outlook previously shaped by a
complex historical process.

At first look it seems that aesthetics is purely an sophisticated
expression for beauty and pleasant appearance, but this would
disregard some significant aspects of molding a city. It as well
includes the sense, design, outline, and description of a city. It is a
need to make a place that is purposeful and creative along with being
eye-catching, calming, and reflective of the city's history and culture.
It involves the planning of parks, open spaces, and other public areas
along with positioning the city's buildings and streets in such a way
that are visually satisfying, easy to use, and encouraging of healthy
living. In real meaning, aesthetics corresponds to the soul of the city.
To attain a stage of urban aesthetic involves the assortment in urban
space of constructions that manifest elegant rationality. To judge by
the diverse models that can be listed as models of the urban aesthetic,
it is necessary to identify the time context, and level of culture and
technology, materials used and the social costs required to make these
assemblages potential. Even if no monetary worth can be recognized
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for explicit ensembles, consciousness for this variable has to be
recognized.
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1- Introduction

Throughout  history, human beings have lived within human
settlements, with the primary intention of creating an appropriate
environment to protect themselves from the natural elements and also
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other settlements. These human settlements grew slowly until the end
of the 18" century, where industrial development created new sources
of Ilivelihood alongside agriculture, leading to huge population
development, which in turn led to the development of cities (Fawaz,
1980; Allam, 1989). The problems of cities differ from one society to
another, and from one city to another; however, there are common
problems in the urban environment that appear with the growth of
human societies. Along the phases of civilisational development, and
progress, city inhabitants face distressing obstacles and problems,
from a shortage in public services, e.g. education, health,
entertainment etc., and the delay in supply of such services to the
growing population, along with the pollution resulting from
development (Rashwan, 1997, Allam, 1989).

With exponential development in settlments, and the increased
population size and density, as well as the greater urban sprawl, rise
in pollution, and reduced prosperity in large human settlements
(ctties), the geographical footprint of the city increased;
neighborhoods and population density increased, leading to
overcrowding in some parts, with the necessity to provide solutions to
the situation (Hammad, 1994, Rashwan, 1997, al-Haidari, 1989).
Human beings intervened to guide, develop, and organise settlements,
and hence, urban planning is a comprehensive task aimed at
preserving the human Kkind and protecting the surroundings.
Moreover, planning is a flexible process combining science and art,
while bringing an end to the chaos arising from the abuse of personal
individual freedom. However, poor and developing countries are
unable to provide facilities and public services infrastructure in
current cities, and one is able to witness an urban growth in all
directions without planning or zoning, leading to a waste in economic
and human resources. Therefore, one ought to comprehend that
planning is undertaken for the future, while the ground should be
properly prepared for the current and future generations within
flexible frameworks that provide free space to accommodate changes
and developments (Fawaz, 1980, Allam, 1995, Hamis, 1999).
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The most frustrating for the professional specialist is to see a set of
erroneous practices applied, while relegated to the role of an impotent
spectator. There must be a role for the planner to play as he/she
witnesses the population growth, and the random growth of cities
without prior planning, and the resulting problems and crises
exemplified in unhealthy housing, traffic jams, and a lack of essential
services, electricity, water, and infrastructure (Atris, 1994, al-
Dulaimi, 2002, Hamis, 1999).

2-Research Problem

The current aesthetic status of Libyan city centers generally, and
Tripoli in particular, is lacking in aesthetic features and forms, in the
elements including public parks, green spaces, squares and open
spaces, street furniture, advertising billboards, traffic  signs,
pavements, traffic islands, street benches, shop frontages, care for
historical areas, etc. All these elements are needed in cities and main
thoroughfares generally, and city centers in particular, to ease the
movement, and provide for the well-being of citizens, making the
area attractive to shoppers, as well as providing the gifted with the
opportunity to present their artistic and cultural works, as well as
lectures and presentations in the area (Pheasant, 2003, Kadoumy,
2001, Bleibleh, 2001).

In relation to Cairo and its commercial heart, the majority of these
elements are absent. This may be attributed to a number of reasons,
such as absence of sound planning of these areas, or the focus by the
municipality on other matters such as electricity, water, roads, etc., or
perhaps the lack of cooperation between the relevant bodies involved
in urban planning and design; in addition to the destruction in
infrastructure of Libya cities as a result of the recent war.

3-Research Importance

Hence, the importance of this study is highlighted as an attempt to
explore the current status of visual and aesthetic elements in Cairo’s

153 Copyright © STJ 2016 igis plal) Goim
2016 315‘5-’-“; (}l&“ il



Science and Technology
Journal

sTaX

dgddlg e}.bd\ s

city centre, and determining the problems and obstacles, and
providing some recommendations to develop and improve these
elements, by identifying the needs of the area, and employing
fundamentals of urban planning and design.

The importance of this study is thus evidenced by:

1. The need in the city of Tripoli and its centre, for a study to

evaluate the current status in the planning and aesthetic aspects.

2. The problems faced by Tripoli city centre due to the absence of
planning relating to aesthetic and visual elements.

3. The need to establish planning strategies for the city centre to be
applied by the municipality and relevant bodies.

4. The absence of previous studies on the topic of visual and
aesthetic elements in this context.

4-General Aim

The general aim is to examining and analyze the aesthetic and visual
elements of the city centre of the city of Tripoli by evaluating the
current situation of these elements and determining the positive and
negative effects, as well as dewveloping proposals that will contribute
to the aesthetic, visual and functional features of the area. This will
eventually help in achieving a holistic aesthetic and visual framework
consistent with the urban and green spaces, as well as the owverall
infrastructural and architectural style.

5-Objectives

1. Studying and evaluating the current reality of Tripoli city centre.

2. ldentifying the resources and capabilities distinguishing the area
and its features.

3. ldentifying the problems and obstacles that limit the influence of
visual and aesthetic elements, and solving these problems.

154 Copyright © STJ 2016 igis plal) Goim
2016 315‘5-’-“; (}l&“ il



Science and Technology
Journal

sTaX

dgddlg e}.bd\ s

4. Investigating the possibility of achieving development and
improvement in all aspects.

5. Highlighting the role of the municipality in the process of
improvement, conservation, and supervision of city centres.

6. Clarifying the role of society, and popular participation in
conservation and sustainability of visual and aesthetic elements.

7. Dewveloping strategies that contribute to integrated conservation
and sustainability of the aesthetic aspect of Tripoli city centre.

6-Examples for Comparison

Some of the comparative works undertaken in the same field include
the following:

- The study of Broadway Plaza

The study aimed to close the Broadway Plaza (Tacoma - Washington)
in front of the automated traffic. The pedestrian-only was designed to
cover the area nearly a quarter of the region. Parachuting to protect
pedestrians from weather while providing seats has been allocating
interest. Two areas for children to play, with the provision of the
necessary elements needed for brushes set of kiosks. (Newspapers
and telephone booths and garbage cans and flower beds, etc.) (See
Figure 1).

The project was presented on the development of the area to the
public immediately after the completion of the design while giving
the opportunity for the public to express their opinion on the proposed
development because they are more knowledgeable of the nature of
the Ge Almnt. Designer himself most of the time. This has led to the
decision to close the street permanently and convert it to a full mall,
The region included many elements of brushes, parasols, fountains
and lighting units and several other important features for pedestrians
as they walked in the region, while the development of the region has
become a favourite place for the establishment of the celebrations, art
galleries and musical performances. This has helped local authorities
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and business to pick up after the completion of the development
process, which called for the government to enhance the rest of the
region, allowing them to penetrate the automated traffic.

(B

After development Pre—devélopment

Fig. 1. Broadway Plaza

Broadway (New York City) - Wikipedia, the free encyclopedia files: Sucking.

- Minya, Egypt
There has been a development of the region where it has become
pedestrian only, providing the region with the necessary elements of
the brushes of wooden benches and pots of flowers and potted the
bushes and signboards and garbage bins. It has also gone through the
development process to close the street and the completion of
infrastructure networks in the region, in addition to the rainwater
drainage networks and the closure of the entrances to the area with
flowers and potted shrubs acting as a barrier preventing penetration of
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the automotive area and adding items to the landscape. Care was
taken in the selection of the elements of urban design that provides a
fun option (See Figure 2).

Fig. 2. Husseini Street in Minya (Source: Abraham .1998)

7- Study Hypothesis

In light of the lack of effective and comprehensive local planning and
absence of coordination between national planning bodies and
organizations, and in light of the political conditions, and the
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obstacles of squatting present in the area, and given the features of
diminished awareness, poor services, and the absence of a real role
for city centers, and inability to control natural resources, with lack of
financial resources that help in creating visual and aesthetic balance,
as well as the lack of finance in municipalities, and the shortage in
material resources available for development, this in turn may
contribute to balance in the aesthetic aspects, and limit visual
pollution of the city centre in confronting the challenges and negative
aspects.

This study aims to showcase the visual and aesthetic elements of
buildings in the Central Area of Tripoli by answering the research
questions and examining the valdity of the study hypothesis.
Therefore, the study’s method focuses on a descriptive analysis by
collecting data and information from wvarious sources (reference
books, seminars, journals, and governmental publications) being the
basis of the secondary data.

Detecting the main causes underlying the study’s concerns would
require a comprehensive understanding of the phenomenon with a
view to construe the impact of this phenomenon on the population of
the study (Kendall, 2008).

Achievement of the research aims requires the adoption of an
approach in keeping with the nature of this research. Consequently,
this project employs the combined method approach (quantitative,
qualitative). For the researcher to understand and interpret the
phenomenon sophisticatedly, the people’s views and experiences are
required (Millar & Dingwall, 1997) and (Denzin & Lincoln, 2005).
To do so, interviews are required with individuals or groups having
the adequate understanding and experience (Marsh & Stoker, 2002)
which is fulfilled in the qualitative approach. Those would be
conducted with the relevant Libyan institutions’ decision makers and
practitioners, Libyan Urban Planning Department’s archive and some
academic specialists at some Libyan universities.

In the event of any obstacles that could prevent conducting the
interviews in Libya, the researcher will seek to meet the experts
outside the country. If the situation improves, interviews will be
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conducted in one of the some major Libyan cities that have a similar
urban pattern and may suffer from the same problems which are
Tripoli or Amman.

Additionally, for gaining more information, (namely quantitative
data) and tackling insufficient of interviews, the questionnaire will be
used (Water, 2008), in addition to attempting to ascertain the reasons
and causes of the buildings’ aesthetic deformity and what the
essential needs and the important processors are to maintain the visual
aesthetic of the buildings. Similarly, some pictures for those
disfigured facilities will be taken and personal observation will be
reliable.

For the aforementioned justifications and  motivations, the
methodology will be based on mixed methods as it combines the
guantitative and qualitative styles and for its comprehensive approach
in answering the research questions as well as in taking advantage of
the areas of strength in both methods for a more useful
conceptualisation of the phenomenon (John, 2003).

8-Research Outcomes

The results of the study indicated that the centre of Tripoli city is
facing a wvisual distortion reflected in the facades of buildings,
advertising billboards, umbrellas of shops and street pavements, as
well as the lack of aesthetic and visual elements such as street
furniture and green spaces, in addition to the lack of services and
facilities such as parking, toilets, umbrellas and places to sit.
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Abstract

In this research, an emulated pseudowire channel has been
designed/demonstrated  using  simulation program  GNS3.  This
pseudowire channel allowed Service Providers SP to transport layer 2
data such as frame relay over an IP/MPLS network. A simple
topology with 2 Frame Relay links of the layer 2 technology
connected through IP/MPLS network by using GNS3 has been utilized
/demonstrated.

Keywords: Graphical Network Simulator GNS3, Internet Protocol IP,
Multi-Protocol Label Switching MPLS, Frame Relay over MPLS
FOMPLS, Internet Engineering Task Force IETF, Provider Edge PE,
Provider P, Customer Edge CE, network-to-network interface (NNI),
Data Terminal Equipment (DTE), Open Shortest Path First (OSPF),

Asynchronous Transfer Mode (ATM), Tripoli TIP. BEN Benghazi
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1. INTRODUCTION

Numerous research has been done on solutions facilitate service
providers to converge Layer 2 and Layer 3 services and provide data
services owver Internet Protocol (IP) or Multi-Protocol Label
Switching MPLS backbone. This paper presents simulations that
allow Layer 2 transport over a Layer 3 infrastructure using GNS3.It
could be simply downloaded from [1]. The GNS3 preparations were
taken from references in [2,3]. This paper is written in 5 sections. In
section 1, an introduction to this research is outlined. Frame relay is
introduced in section 2. MPLS is briefed in section 3. Section 4 has
introduced  Pseudowire Emulation technology. Section 5 has
introduced experiments on Frame Relay over MPLS Application.

Conclusion & future work is outlined in section®6.

2. Frame Relay

Frame relay divides data into frames/packets over a wide area
network WAN [4,5, 6]. Each frame has an address the network uses
to determine the destination of the frame. There are two types of
frame relay connections, switched virtual circuits (SVCs) and
permanent virtual circuits (PVCs). PVCs are inttially defined as a

connection between two sites or end-points. Establishing a call by
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using the SVC signaling protocol (Q.933) is comparable to normal
telephone use. The Frame Relay frame is shown in Figure 1. The
flags fields delimit the beginning and end of the frame. Following the
leading flags field are two bytes of address information. Ten bits of
these two bytes make up the actual circuit 1D (called the DLCI, for

Data Link Connection ldentifier).

Field length
in bits £=] 16 Wariable 16 =
I Flags Address Data l FCs I Flags I
- 1 =2 3 d = =3 7 8 = 10 11 12 13 14 15 16w
; DLCl =
DLCI (high order) |CIR| EA| (low order) | g | ] |DE |EA

Figure 1. Frame Relay Frame
The 10-bit DLCI value is the heart of the Frame Relay header. It
identifies the logical connection that is multiplexed into the physical
channel. DLCIs have local significance; that is, the end devices at two
different ends of a connection may use a different DLCI to refer to
that same connection.

3. Multi-Protocol Label Switching MPLS

MPLS is a Layer 2.5 networking protocol which mixes Layer 2 fast
switching &Layer 3 routing and forwarding [7]. MPLS groups
packets to be forwarded by the same style into a class called
Forwarding Equivalence Class (FEC). The classification of FECs
could be based on any combination of source address, destination

address, source/destination port, protocol type. A label is a short fixed
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length identifier for identifying an FEC Label is carried in the header

of a packet. A label length is 32 bits as shown in Figure 2.

Mpls label | MPLs MPLS | Layer 3
1 Lab | 2 Label n | Packet
0 S T2 3
0123@.5’6789012345678901234'5'&7,.8901
Label Exp | S ‘I‘I’L
20 bits 3bits | 1bit 8 bits

Figure 2 A label Format

Label Switching Router (LSR) is a fundamental component on an

MPLS network. All LSRs support MPLS. Label Switched Path

(LSP). Along an LSP, two neighboring LSRs are called upstream

LSR and downstream LSR respectively.
downstream LSR of R1, while R1 is the upstream LSR of R2.An LSP

is a unidirectional path from the ingress of the MPLS network to the

egress.

In Figure 3, R2 is the
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Figure 3. Label switched path LSR

4. Pseudowire Emulation

Pseudowire emulation forms the foundation for transporting Layer 2
traffic across IP/MPLS networks [8]. Pseudowires are emulated
circuits that carry service-specific Protocol Data Units (PDU) from
one customer device to another through the service provider network.
Figure 4 shows a pseudowire circutt.

< e >
CE1 CE1
& 0 D.) | &
= = o &=
u’ a " | Ug 2
CE2 CE2 &

Figure 4 Pseudowire emulation

Pseudowire emulation architecture is shown in Figure 5.A Provider
Edge (PE) device is in the service provider administrative domain. It
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provides pseudowire emulation service to a Customer Edge (CE)

device that belongs to the administrative domain of the customer [9].

Figure 5. pseudowire emulation architecture

An attachment circuit can be an Ethernet port, an Ethernet virtual
local area network VLAN, a Point To Point Protocol PPP session, a
High-Level Data Link Control (HDLC) link, a Frame Relay data-link
connection identifier (DLCI), an ATM Virtual Path Identifier
(VPD/Virtual Connection Identifier (VCI) [10].A pseudowire is a
virtual circuit between two PE devices that interconnects two
attachment circuits. Tablel shows the different types of pseudowire

application.
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Once establishing a pseudowire channel between two PE devices,
native frames received from an attachment circuit are encapsulated
into pseudowire PDUs and sent over pseudowire channel to the
peering PE. When pseudowire PDUs arrives at the receiving PE
device, they are changed back into the native form and forwarded to
the corresponding attachment circuit. Provider (P) devices form the
packet-switched core network and are transparent to CE devices.
Pseudowire emulation involves three protocol layers: PSN layer,
Pseudowire encapsulation layer, Payload layer. For example, when
the sub layer is transporting Frame Relay traffic over MPLS
networks, it removes the Frame Relay header. Figure 6 illustrates the
interaction of pseudowire protocol layers that reside on two peering
PE devices [11].
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Figure 6 Pseudowire protocol layers.

The benefits that the service provider SP companies acquire from

using this technology:

It allows service providers and Enterprises to have a single
infrastructure for both IP and legacy service. For SP move
legacy asynchronous transfer mode ATM/frame
traffic to IP/MPLS core without interrupting.

relay
Customers could have its own routing & quality of
services policy.

CE routers see each other as a next-hop.

No routing for customer in MPLS core.

Reduced cost by combining multiple core technologies

into a single packet-based network infrastructure.

5. Experiments and Results
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Graphical network simulator GNS3 is open source software that
simulates complex networks while being as close as possible to the
way real networks perform. All of this without having dedicated
network hardware such as hubs, routers and switches. In these
experiments, GNS3 has been wused to simulate typical router
emulators that use original 10S images of the routers that are
developed by Cisco. GNS3 interfaces were utilized to create and
configure virtual routers and topologies in the GNS3 console as
shown in figure 7.In these emulations, frame relay frames over MPLS
(FOMPLS) networks by using pseudowire technology have been
transported. Firstly, a simple topology with two frame relay links
connected through IP/MPLS cloud was introduced. Pseudowire
channels to forward Frame Relay traffic for DLCI 101 and DLCI 102
through MPLS core were configured. An MPLS-based core IP
network was configured. Frame Relay IETF encapsulation type was
utilized. The topology utilized is illustrated in Figure 8. In this
experiment, it is assumed that a company that has two branches, one
in Tripoli, and the other is in Benghazi. Both sites were previously
used to be connected through a frame relay network .Recently, the
service provider SP company decided to switch their backbone
network to an IP/MPLS network instead of the old frame relay
network. Consequently, the service provider company is going to use

a pseudowire technology.
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Table 2displays the interfaces, identification and IP addresses used in

the experiments. Table 2 Interfaces and IP addresses

Device Interface IP address

CETIP S1/0 192.168.1.20/24
CEBEN S1/0 192.168.1.10/24

PE1 S2/0 No IP Add assigned
PE1 G1/0 1.1.1.6/30

PE2 S2/0 No IP Add assigned
PE2 G1/0 1.1.1.10/30

P1 G1/0 1.1.1.1/30

P2 Go/0 1.1.1.2/30

P2 G1/0 1.1.1.9/30

5.1 Configuring CE routers

In frame relay DLCI mode, PE and CE routers run frame relay LMI
between them. If those CE devices are frame relay switches,
configure them to run LMI NNI. If the CEs are routers, configure one
end as LMI Data Circuit Terminating Equipment (DCE) and leave the
other as the default LMI DTE. Alternatively, configure both routers
as LMI NNI so that the CE can provide status information about its
DLCIs to the PE [12,13]. The table 3 describes the commands that are
used to configure the CETIP router.

Table 3 Command list for configuring CETIP router
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Command

Description

configure terminal

Enter global configuration mode

hostname CETIP

Assign a name for the router

interface S1/0

Enter interface configuration mode

ip address 192.168.1.20 255.255.255.0

Assign IP address for S1/0

encapsulation frame relay 1ETF

Enable  frame relay IETF

encapsulation

frame- relay interface-DLCI 101

Assign DLCI 101 for CETIP

frame- relay LMI-type q933a

Specify LMI-type as q933a

The configuration of CEBEN was done the same as the configuration
of CETIP with different IP and DLCI number.

5.2 Configuring PE routers

PE routers play a key role in pseudowire emulation. In fact, the

conversion between native circuits and emulated circuits is performed

mostly inside PE routers. The table 4 describes the commands that are

used to configure the PEL router.

Table 4 Command list for configuring PE1 router

Command

Description

configure terminal

Enter global configuration mode

hostname PE1

Assign a name for the router

frame-relay switching

Enables PVC switching on a Frame
Relay DCE.
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pseudowire-class mpls

Specifies the name of the pseudowire
class and enters pseudowire class
configuration mode.

encapsulation mpls

Specifies that MPLS is used as the data
encapsulation method for tunneling
Layer 2 traffic over the pseudowire.

interface Loopback0

Enter interface configuration mode
and enable virtual interface

ip address 10.0.0.3 255.255.255.255

Assign IP address for Loobback0

interface GigabitEthernet0/0

Enter interface configuration mode

ip address 1.1.1.6 255.255.255.252

Assign IP address for Gi0/0

mpls ip

Enable MPLS on the interface

interface Seriall/0

Enter interface configuration mode

encapsulation frame-relay 1ETF

Enable frame relay IETF encapsulation

frame-relay Imi-type q933a

Specify Imi-type as q933a

frame-relay intf-type dce

Configures interface as Frame Relay
DCE switch.

router OSPF 1

Enable OSPF routing protocol

Command Description
network 0.0.0.0 255.255.255.255 area 0 | Enables OSPF on ALL interfaces.
connect  TIP2BEN  Seriall/0 102 | Enable Frame Relay switching and
2transport define a connection called TIP2BEN

with a DLCI 102 on serial interface.

xconnect 10.0.0.4 3 pw-class mpls

Binds an attachment circuit to a
pseudowire VC (Virtual Circuit). Assign
id for the pseudowire VC which is we
have chosen number 3

mpls Idp router-id LoopbackO force

(Optional)  Specifies the preferred
interface for determining the LDP router
ID

The configuration of PE2 is the same as the configuration of PE1

with different IP.
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5.3 Configuring P routers

P Router or Provider Routeris alLabel Switch Router (LSR) that
functions as a transit router of the core network. The P Router
typically connected to one or more PE Routers. P routers were
configured with OSPF routing protocol to route the packets to its
destination, and these routers are not aware of the pseudowire

operations and doesn’t involve in it. The table 5 describes the

commands that are used to configure the P1 router.

Table 5 Command list for configuring P1 router

Command

Description

configure terminal

Enter global configuration mode

hostname PE1

Assign a name for the router

interface Loopback0

Enter interface configuration mode
and enable virtual interface

ip address 10.0.0.1 255.255.255.255

Assign IP address for Loobback0

interface GigabitEthernet0/0

Enter interface configuration mode

ip address 1.1.1.1 255.255.255.252

Assign IP address for Gi0/0

mpls ip

Enable MPLS on the interface

interface GigabitEthernet1/0

Enter interface configuration mode

ip address 1.1.1.5 255.255.255.252

Assign IP address for Gil/0

mpls ip

Enable MPLS on the interface

router ospf 1

Enable OSPF routing protocol

network 0.0.0.0 255.255.255.255 area O

Enables OSPF on ALL interfaces.
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5.4 Verification of results

There are some commands that we can use to verify that the
configuration has been done successfully and there is connectivity
between the customer’s ends (CEs). One of the common commands
that used to check the connectivity is a ping command. The result that
we got from issuing this command at Tripoli CE router is shown in

the Figure 9.

CETIP #ping 192.168.1.10

Type escape sequence to abort.
?ﬂuﬁng 5, 100-byte ICMP Echos to 192.168.3.8, timeout is 2 seconds:

Success rate is 100 percent (5/5), round-trip min/avg/max = 576/812/940 ms

Figure 9. the result of ping command at CETIP

Other command we can use for verification is (debug mpls RRtransport
signaling message), and the result of this command is shown in
Figure 10. As we see from the result that the VC is 1 which indicates
that the type of the pseudowire is Frame Relay as we discussed

above.
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fEl#debug mpls 12transport signaling message

Nov 30 19:07:08.515: AToM LDP [10.0.0.4]: Sending Tabel mapping msg
J| cbit 1, ve id 3, group id 0, vc label 16, status 0, mtu 1500
"Nov 30 19:07:08.583: AToM LDP [10.0.0.4]: Received Tabel mapping msg, id 21, graceful

vc type 1, chit 1, vc 1d 3, group 1d 0, vc Tabel 16, status 0, mtu 1500

Figure 10 Result of debug mpls L2transport signaling message.

Some commands can be used at PE router to verify the status of
Frame Relay Over MPLS Pseudowire, one of these commands

(show connection all) as shown in Figure 9 the status of pseudowire
connection for the TIP2BEN tunnel connection is up& running.

PEl#show connection all

ID Name Segment 1 Segment 2
State

1 TIP2BEN Sel/0 101 10.0.0.4 3 up
PEl#show connection id 1

FR/Pseudo-Wire Connection: 1 - TIP2BEN
status - UpP
segment 1 - seriall/0 pLcI 101
Segment status: UP
Line status: UP
PVC status: ACTIVE
NNI PVC status: ACTIVE
Segment 2 - 10.0.0.4 3
Segment status: UP
Requested AC state: UP
PVC status: ACTIVE
NNI PVC status: ACTIVE

Figure 11. Result of show connection all command.
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5.5. Setup CE PE and P routers in GNS3
GNS3 router emulator has been used to use original Cisco 10S

images of the routers. It is important to mount the images on the
GNS3 interface so that we can use them to create and configure
virtual routers and topologies in the GNS3 console. Cisco 3600 series
router has been chosen for CE router. The process of mounting 10S

images to CE router on GNS3 is as shown below:

e Once the 10S images and hypervisors menu option is selected.
e On this screen the path to the 10S image can be selected by
clicking the browse button.
e Once the browse button is selected the file selection window
will appear.
e Browse to the location of the image and select it and press the
open button.
Typically, the Platform will auto-populate if the [0S filename
remains within Cisco’s naming convention and the model options
available will populate the Model dropdown box. In the topology the
CE router has one serial interface connected to PE router at the edge
of the service provider company. The process of adding serial

interfaces to a CE router is as below:

e To configure the CE router, it must be right-clicked and the

Configure option must be selected from the menu.
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e The menu that will be displayed when a device is right-
clicked.
e Once Configure is selected the Node configuration window
will be displayed.
e To configure the CE router select it from the left pane. The
right pane changes when the device is selected.
The memories and disks tab offers the ability to configure the
memory and disk allocation for the device. The size of the RAM
required depends on the specific image being used; generally, 256
Mbytes is sufficient for most images. The typical default NVRAM
size is 128 Kbytes.

The different options that are available in Slot 0 of the 3600 platform,
we will choose NM-4T which is 4 ports Serial interfaces.
Cisco 7200 series router for PE and P router have been chosen. The
process of mounting 10S images to PE and P router is the same as the
process of mounting 10S images to CE router. In this topology, the
PE router has two interfaces,one is a Giga Ethernet interface
connected to P router, and the other one is a serial interface connected
to the CE router. The process of adding serial interfaces to a PE router
is as below:
e To configure the PE router, it must be right-clicked and the
Configure option must be selected from the menu. The menu that

will be displayed when a device is right-clicked.
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e Once Configure is selected the Node configuration window will
be displayed.

e To configure the PE router select it from the left pane. The right
pane changes when the device is selected.

The different options that are available in Slot 1 of the 7200 platform,

we will choose PA-4T+ which is 4 port Serial interfaces and PA-GE

which is a 1 Giga Ethernet interface [14].

6. Conclusion and Future Work

A simple topology using GNS3 program to transport frame relay over
IPIMPLS  network by using pseudowire emulation were
demonstrated. Full connectivity between the two end devices CE at
two different sites were successfully tested. In future work, a
topology with different concurrent links like (ATM, Frame Relay,
and Ethernet) could be introduced to study the ability of pseudowire
technology to accommodate different types of legacy layer 2

technologies over a common IP/MPLS network.
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Abstract

Due to The importance of utilizing gas cylinder (LPG) in our day life
in absence of gas cylinder networks for gas distribution in Libya, this
research paper was released and registered under the following title:
Development of Locally Produced Gas Cylinder Design (LPG26Lt)
and Compared the Design with International Standards.

The factor of the wall thickness and its effect on the dimensions and
weight of the gas cylinders was consider in this study, part of the
objectives of this study is to reduce the thickness of the sheet metal,
which definitely lead to a considerable reduction in the total weight of
the cylinder and cost of product.

A mechanism was determined to carry out the paper from which
valuable results obtained and they set in stand to be utilize in the field
of the industry.

The paper done on types of gas cylinders with a volume capacity of
(26 liters), a wall thickness of (3mm) and is designated with the
letter(X ). Twenty cylinders of (X, 26 Lt) have been produced at the
Rabtta Factory with wall thickness of (3mm) instead of (3.4mm).
Moreover,

The cylinders(X, 26Lt)) pass through all different manufacturing,
production stages and heat treatment process at temperature of
(920C°). All cylinders (X) pass through a set of manufacturing tests.
The results met with the” 1SO4706" Production specifications.
Different measurements done on the (X) Samples; these
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measurements include the dimensions, the wall thicknesses, the
weight and capacity. Mechanical, hydraulic pressure burst tests and
the mechanical property tests were done on the material of the
cylinders.

X- Ray examination was done on all types of the cylinders on the
welding areas, and the results did not show any defects.
Microstructure test and chemical analysis were also done on the
Samples, and results were within the International Standards

The hardness test accomplished on the samples (X), and the results
were good. The percentage of the weight loss is about 13%, from the
previously adopted weight for(X, 26Lt).

A Comparison between the obtained results and the following
international Standards: The production specifications (ISO 4706),
(ISO 6892), (1ISO 22991) and (BSI 5045), results conclude reduction
of weight by (2.01Kg) mean (13 %) from the previous weight, and the
cost reduced to (23.8%).

Introduction

Gas cylinder or tank is a pressure vessel used to store gases at high
pressure. This term used for substances which are gaseous at Standard
temperature and pressure (STP) and have been compressed and stored
in carbon steel, stainless steel, aluminum or composite bottles known
as gas cylinders™ . Every country has difference gas color code, but
attempts being made to standardize the color of cylinder
shoulders.?ILiquid petroleum gases were discovered in 1912, The
first LPG cook stove was made in 1912, aides by technological
advances, and it has continued to develop to this day, Varieties of
LPG bought and sold include mixes that are primarily propane, and
butane. Common mix include both propane (60%) and butane (40%).
The main composition of LPG are hydrocarbons containing three or
four carbon atoms. The normal components of LPG are propane
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(CsHg) and butane (C4Hio)Propylene and butylene’s which usually
presents in small concentration. In normal temperatures and
pressures, LPG gases will evaporate therefore LPG is supplied in
pressurized steel bottles. The dimensions of gas cylinder are the
interest of study due to its importance from both sides; the good
shape and the weight.

This research gives the opportunity to modify the standards of gas
cylinder that are related to reducing of the weight throughout
minimizing the thickness for domestic gas cylinder.  Minimizing the
weight means low cost and light product, which helps to keep health
safety. In this study, number of gas cylinders with various
thicknesses, which Manufactured in Rabat had a set of mechanical
tests done separately, and results collected. This study was done for
type 26 litter gas cylinder.

The cylinders with a volume capacity of (26 liters), a wall thickness
of (3mm) are designate with the letter (X). Cylinders of (X, 26 Lt)
produced at the Rabtta Factory with wall thickness of (3mm.).

The cylinders (X, 26Lt) pass through different manufacture and
production stages and heat treatment process. These manufacturing
tests and the results met with the “ISO 4706" Production
specifications !

Different measurements were done on the (X) Samples, The results
of the Measurements of the (X, 26Lt) samples are: the mean thickness
is (2.8mm), the weight is (13.75Kg.) which has a reduction rate of (13
%) from the previous weight, the outside diameter is reduced by
(0.8mm.), the measurement results for (X) were within the allowed
range of the International Standards.
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All the previous tests were the actual application on gas cylinders,
Specifications rely upon the obtained results a new product with new
specifications could adopt.

Description of the cylinder design

The body of the cylinder made of two drawn ends (two-part
cylinders) or two drawn ends and a longitudinally welded cylindrical
shell (three-part cylinders). A neck welds into the hole of the upper
end for fitting the valve. A base welds onto the lower end to ensure
the stability of the cylinder. The base equipped with holes in its lower
part in order to prevent the accumulation of moisture. A collar welds
onto the upper end to protect the valve and to carry the cylinder. One
or two handles (according to the size of the cylinder) may weld
instead of the collar. In the case of handles, either a plastic cap
secured with a steel cotter pin onto the neck or a zinc-coated steel cap
screwed onto the external thread of the neck W80x1/11can be used
for the protection of the valve. Both plastic and steel protective caps
conform to the requirements of EN 962[°1. If any of the big three-part
cylinders are not equipped with a collar or handles, there is a steel
plate with technical data welded onto the upper end- !

Materials of cylinders

there are different materials used for gas cylinders such as
the following materials may be used carbon steel ,alloy steel, copper
Aluminum alloy ,Composite material ,Synthetic materials, and
Glass!¥
Calculation of the minimum wall thickness LPG
For the design of the cylinders, the most significant step in the design
of the cylinder is the calculation of the minimum wall thickness of the
cylindrical part of the cylinder. For both the ISO 4706 standard and
the ISO 22991 draft standard, the wall thickness of the cylindrical
shell is calculated based on the guaranteed minimum yield’ strength
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of the material and the test pressure of the cylinder. Both the ISO
4706 standard and the 1SO 2299134 draft standard use the same basic
formula to calculate the minimum wall thickness of the cylindrical
shell.
The 1SO 47060 standard requires that the minimum wall thickness of
the cylindrical shell be calculated by the following equation:

Ph x D

a- 20xRexJ +Ph.
1.33

Where:
a: Calculated minimum thickness, in millimeters, of the cylindrical
shell
Ph: Test pressure, in bar, above atmospheric pressure
D: Outside diameter, in millimeters, of the cylinder
Re: Minimum value of vyield stress, in new tons per square
millimeters guaranteed by the cylinder manufacturer for the finished
cylinder
J: Stress reduction factor (also known as the weld joint efficiency
factor)
Example: of calculation of the minimum wall thickness of the gas
cylinders, LPG
Thickness of cylinders wall {see table (2.1)} and equation (4)
Where:

Ph =30 bar D=250mm J=0.9 Re=490 N/mm?
30 x 250
a-_20x490x0.9 +30=1.800mm
1.33
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Shape of Various design and sizes of cylinders (LPG)

Manufactures of LPG cylinders of various capacities ranging from
small domestic cylinders to large commercial containers conforming
to various Governing specifications like BS 5045, ISO22991E , ISO
4706, 1S 3196 etc. used for gas Storage as shown in the figures(s),.[” !

Table (1): Design LPG cylinders model (1SO4706/a)

M odel Water Type Max. Hydraulic Test | Min. Wall
Capacity Working Pressure Thickness
(litters) Pressure (kg/em?) (mm)
(kg/em?)
2 16.80 25.35
/LPG/12(2) 26.2 piece | (1.66 mpa) | (2.45 mpa) 2.65

Control and tests
During the manufacture, following controls and tests carried out in

order to ensure the quality of manufacture: [°]
. mechanical tests of the parent material of pressure parts (EN
10002-1)
. inter stage control of dimensions of individual parts
. mechanical tests of welded joints (EN 876, EN 895, EN 910,
EN 1321)
. radiographic examination of welded joints (EN 1435)
. 100% visual control of all welds (EN 970)
. 100% hydraulic pressure test 30 bars (EN 1442)
. burst test under hydraulic pressure (EN 1442)
. regular control of the surface finish thickness
. 100% visual control of the surface finish
. 100% tightness test with compressed air of 15 bar after fitting
the valve
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The frequency and the manner of execution of the above-mentioned
tests are stating in the relevant standards used for the design and
construction in the corresponding standards.

Test required by the customer.

. Hydrostatic test

. Pneumatic leakage test

. Hydrostatic stretch test and bursting test
. Acceptance tests

. visual examination

Radiographic Examination

This test applied on the welding joint of gas cylinder, on the
circumference and longitudinal welds to inspect the internal defects
for the X samples.

Table (2) - (X) Samples Tests Burst and mechanical Burst Test.

Burst Test

An empty cylinder and a water-filled cylinder are both weighed
separately and then they are connected by a burst deuce. The quantity
sucked water by the pump is restarted when the pressure riches 35
Bars. The pump is kept pressurizing the water into the cylinder until
the indicator Stops while of time , then the reading of the pressure
indicator is registered . This reading represents the yield point of the
metal, after a while pressure indicator starts To rise as the water pump
keeping pushing water into the cylinder until a burst occurs for the
cylinder where at that moment pressure reading and water quantity
reading are Both taken and registered as shown in figure (1)..
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Cylinder | Serial Type of test Cylinder{Serialng  Type of test
no
X1 0005 Burst X11 1946 Burst
Xo 2064 Burst X1 2063 Tensile &
Bend& Hardness
X3 2069 Tensile & Bend& X13 2215 Burst
Hardness
Xy 1986 Burst Xia 2424 Burst
Xs 1948 Burst Xis 2200 Tensile &
Bend& Hardness
Xe 1957 Burst X6 2250 Tensile &
Bend& Hardness
X7 1725 Tensile & Bend& X7 2259 Tensile &
Hardness Bend& Hardness
Xg 1956 Tensile & Bend& Xig 1727 Burst
Hardness
Xg 1962 Tensile & Bend& Xig 5079 Burst
Hardness
X10 1744 Burst X0 1046 Burst

Cylinders before burst test. yIinders after burst test.

Fig.1. Burst Test
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3.5.6 Tensile and Bending tests
Tensile specimens per perpendicular to the weld were machined
according to 1SO 6890 standard, table and figure (2) Dimensions of
tensile in metal piece. Table and figure (3) Dimensions of tensile in
weld piece LPG and bending weld piece of LPG cylinders, Table (4).
Ammonium two specimens were testing for each gas cylinders the
testes were carried out using a Machine-Type WE -600 B- Grade of
Max testing force 600KN the ultimate tensile strength elongation at
average were determined for each cylinder.

Table & figure (3) Dimensions of tensile in metal piece

Samples Dimensions of the tested piece by(mm) standards
R Thickness | Gage length of | Total length
X group | (mm) [ £0.1mm piece of piece.(mm)
Min rex ISO 6892
315 3 30 120 214

Table & figure (4) Dimensions of tensile in weld piece LPG

Samples Dimensions of the tested piece by(mm) standards
R Thickness | Gage length of Total
X grou mm + 0.1mm iece length.(mm
group | (mm) P gth.(mm) SO 6892
min max
25 3 40 70 136
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Dimension oftest piece Tensile o<,

Table (5) Dimensions of Bend in weld piece LPG

Samples Dimensions of the tested piece by(mm) | standards
+.01
Thickness Gage length | Total SO
3mm of piece length 80

X group 20 mm mm 6892

Results of cylinder model (1SO4706a)

Visual Inspection: - This kind of inspection is necessary to verify
visually that there are no defects particularly in welding zones. The
results of visual inspection showed that the cylinders are of uniform
shape and of vertical axis deflection, which is within allowable range
moreover; the cylinder is free of sharp edges and manufactured in a
manner securing comfort transportation.
Dimensions: - Table (6&7) and Figure (5) show the new dimensions

and thickness of LPG cylinders used

manufacturing at Rabtta Factory .

Table (6) Dimensions of the LPG Gas cylinders

in than work which are

Exterior Interior Total QOutside diameter | Outside diameter
Diameter mm diameter height of footing of shroud
317.2 311.2 546 30412 200
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54615

Dimensions of the LPG Gas New Thickness of the LPG Gas

cylinders cylinder

Fig.5. Dimensions of the LPG Gas cylinders

Thickness Uniformity Test
Ultrasound device (DM3) used to measure the thickness of the
cylinder. Thickness measurements made at different locations on the

cylinder's body and new values of the thickness obtained as illustrated
in the table (5).
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Table (7) new thickness by (mm)
ﬂl:l.orknlnal Min wall | Thickness at | Thickness Thickness of T?;ckrlgss
ICKNESS thickness carve at joint of shroud mm otfooting
of material M ld b mm
— mm m weld mm (base) (base)
3+0.1 2.910.2 | 290+ 0.2 | 3.4+0.2 2.510.1 2.510.1

Measuring of weight for new cylinders (Kg)

The cylinder weighed by means of a digital balance whose sensitivity
of (x 1g).It is obvious to notices that the percentage of weight loss is
about 13 % where it is considered as good percentage compared with
the previously adopted weight. As show in the table (8)

Table (8) weight for cylinders by (Kg)

itivi New tare of the
sensitivity of (i 1g) Cylinder (Kg) age-0|d for tare (Kg)
Samples average weight average weight
X1 to X20

15.76 - 13.75=2.01 kg ¥ 13%

Measurement of nominal capacity for Cylinder.

Such a teste accomplished according to the international standards as
the capacity which measured by litters that are equal to the difference
between the weight of the cylinder in (kg) and its weight when it is
empty at room temperature.

Photographic Examination.

This test made to the welding joint of the two halves of the cylinder.
X-ray machine with special specifications used to scan these welding
joints. Results showed that there were no cracks, poor penetration and
infused areas existed i.e., there are no defects in the welding joints for
the (X) samples as shown in figure (5,a-d) and (4.6,a-d).
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Figure (6) Photographs of the x-ray films for the samples (X; to X; ,-d)
Cylinders

Mechanical Properties Tests

Tensile Test on Parent Metal
Tensile test for the parent metal of the cylindrical part was achieved
in the longitudinal direction by a Testing Machine-Type WE -600 B-
Grade of Max testing force 600KN and the results were obtained as
shown in the table (9),(10),(11)

Yield stress

Tensile test results for stresses at yield compared with international
standards as in the table (9).As shown in the table, the values of yield
stress are in range between 216-316 MPa. All the results are within
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the rang the standards international in table (9) Accepted two gas
cylinders which are XsandXs
Table (9 ) Comparison of the Stresses At Yield

Produced in Arabtta Factory International standard
Samples | cylinder Stress at | 1ISO-6892 BSI-BS ISO 22991:
serial no | yield min 240 | 5045 2004(B)
MPa MPa min min 240 MPa
215MPa
X1 2259 285
X2 2069 250
X3 2250 233 Non Non accepted
accepted
X4 1725 300
X5 2200 216.6 Non Non accepted
accepted
X6 1962 320
X7 2063 250
X8 1956 316.8
Awerage 271MPa | %75 % 100 %75

Tensile Strength of Parent Metal

Tensile strength test for the parent metal of the cylindrical part
achieved in the longitudinal direction and the results of this test put in
a comparison with the international standard as in the Table (10). The
results are in the range of 336-455 MPa however, the average of
tensile strength is 396.1 MPa. Although, two gas cylinders are out of
standard.

Engineering Strain test on the parent metal

The results of the strain test obtained by the tensile machine and
compared with the international standards. The table (11) shows that
all the gas cylinders have engineering Strain around 28 %. A
maximum engineering Strain of 36% obtained whilst a minimum
engineering Strain of 27% obtained for X3 gas cylinders and its
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results is out of range of BS5045 standards, which indicate to a
minimum engineering Strain around 28 %.

Table (10) Comparison between tensile strength and international standards

International standard

Produced in Arabtta Factory
. tensile
Symbol ;g:'igﬁ]:) strength
(MPa)
X1 2259 455
X2 2069 366
X3 2250 336.
X4 1725 416
X5 2200 337
X6 1962 443.3
X7 2063 375
X8 1956 440.5
Awerage 396.1

1ISO-6892
min
350-440
(MPa)

Non
accepted

Non
accepted

Accepted
%75

BSSO';BSS 1SO 22991
W | o
340-430
(psy. | 350-440 (vPa)

(N\[o]}
accepted Non accepted
(N\[o]}

accepted Non accepted

Accepted
%75

Accepted%75

Table (11) Comparison between the strain test results and the international

standards

Produced in Arabtta Factory

International standard

BSI-BS ISO 22991:

Samples cyI!nder Engin_eering ISO-§892 50_45 2004(E)
serial no Strain % min min Min
(22%) (28%) (22%)
X1 2259 29.2
X2 2069 29.2
X3 2250 27.5 accepted
X4 1725 29.1
X5 2200 29.2
X6 1962 27.5
197 Copyright © STJ 2016 dgie ol Gy

2016 auady 2okl i



Science and Technology

Journal 5 repwregy et epe v >§
=TT~
i)y aglall Bh#
X7 2063 28.3
X8 1956 35.8
Awerage 9029.4625 % 100 %75 %100

Tensile teston welds

This test achieved perpendicular to the weld of test specimen having a
thickness of 3 mm, 25mm width and a length extending up to 15 mm
beyond the edges. The results of such a test obtained by the same
tensile machine and compared with international standards as shown
in the table (12),(13),(14).

The yield stress is higher than 233MPa in all cases; all gas cylinders
for group X are within the range of BS5045 standard however, the
yield stress of the Xsgas cylinder is out of range of ISO 6892 and ISO
22991 as in the table (12).

Table (12) Comparison between the test results of the tensile strength at
yield and the international standards

Produced in Arabtta Factory International standard
BSI-BS .
cylinder Stress at ISQGSQZ 5045 IS0 2299L:
Samples ] - min 240 : 2004(E)
serial no | yield MPa MPa min min 240 MPa
215MPa
X1 2259 328
X2 2069 240
(\[o]g}
X3 2250 Pkl accepted MO BRI
X4 1725 3222
X5 2200 3444
X6 1962 346.6
X7 2063 2718
X8 1956 384
Average 308.9125 %77.7 %100 %77.7
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Results of Tensile Stress at Fracture
Tensile strength test for the weld of the cylindrical part was achieved

in the perpendicular direction to the weld and then the results of this
test was put in a comparison with the international standard as in the
Table (13).The tensile strength are within the range of [ 1SO6892 and
BS5045 standard ] .

Table (13) Comparison between the test results of the tensile stress at
fracture
and the international standards

Produced in Arabtta Factory International standard
BSI-BS
eylinder tensile ISO 22991: ISO-_6892 5045
Samples serial no strength 20_04(E) min min
Rm(MPa) min240 350-440 340-430
MPa Rm(MPa) Rm(MPa)
AVERAGE 424.25 %100 %100

Engineering Strain test on the weld

The results of the strain test obtained by the tensile machine and
compared with the international standards as shown in the table (14).
A maximum engineering strain of 40% occurred for are gas cylinder
whilst a minimum engineering strain of 25% and occurred for X5
cylinder. The engineering strain accepted in all cases based on the
international standards.

Table (14). Comparison between the strain test results and the international
standards.

Produced in Arabtta Factory Inte rnational standard
ISO 22991:
cylinder elongation ISO-6892 | BSI-BS 5045 2004(B)
Samples - . . .
serial no % min min Min
(22%) (28%) (22%)
Average X1: X8 32.9375 %100 %100 %100
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Bend Test

This test achieved perpendicular to the weld which has been
bent through angle180. The results of such a test obtained by the
same tensile machine and compared with international standards this
test made to the welding joint of the two halves of the cylinder.
machine with special specifications prepared to test these welding
joints and then capturing for them .Results showed that there were
no cracks existed ie., there are no defects in the welding joints for
the (X) samples, as shown in figure (7).

- ==

Figure (7) Bend Test

Results of Burst Pressure Test.

The test results of burst pressure obtained by burst pressure
device and then compared with the minimum values of the burst
pressure according to the International Standards the minimum
requirements of the international Standards used in than work [ISO
6892, BSI5054 and 1SO 22991] [*Y are 81, 60 and 50 bar. The results
of 12 gas cylinders table (4.10) shows that in all case the pressure test
is higher than the minimum requirements
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Table (15) Burst Pressure Test compared with international Standards

Produced in Arabtta Factory Inte rnational standard

Samples

cylinder JPressuref Pressure j1SO-6892 5045 2004(E)
serial no | at yield | at burst § Min -81 J .- cn 1 Min-50

BSI-BS I1SO 22991:

BAR BAR BAR

AVERAGE X1: X12] 67.08 110.33 | %100 § %100 %100

Figure 8. demonstrates the relationship between the values of burst
pressure and the yield point of the cylinder. Based on this figure, it is
Clear that the burst pressure values increase relatively with the yield

point.
140 1
pressure at burst
1201 o' M
100 '
g
= 80
v
2
g 60
L s e ST S B et TP
deflect
ag .o ——e—o—o0—<— “3'_—”?_°_—~_—‘°'I’r£i
0 ebimders
1 2 3 4 5 7 B 9 110 |11 [12 |13
burst [120|121 |110 |100 [112 [111 |104 |106 [110 |105 |115 |110 |110
yield 70 |68 |69 |es |71 |65 |65 |65 |67 |60 |70 | 70 [67.4
defect |225|222(217 |21 8222|223 (22.2|22.7(23.1 [235(|235|24.1 |30 6

Fig.8. The relationship between the values of burst pressure and the yield
point of the cylinder.
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In relationship between the burst pressure and yield point, it has
similar trend accordingly, as well as based on this relationship, it is
clear that the burst pressure values increase relatively with the yield
point. , the burst point values for all samples are over the minimum
value required for the following standards (ISO 6892-1SO 22991 BSI
5045). As shown in figure 8.

Volumetric Expansion at Burst pressure

After the explosion of the cylinder due to burst pressure, an expansion
has happened to the cylinder, which is volumetric expansion at burst.
This expansion was within the allowable range of the International
Standards as shown in table (16).

Table (16) Results of the volumetric expansion at burst pressure compared
with International Standards

Produced in Arabtta Factory International standard
cylinder | Volumetric | Volumetric BSI-BS
s)e/rial expansion expansion :ﬁg(gg;)z) 5045 :32(222;%
no at burst(Lt) | at burst (%) min(22%
1948 10 37.6
0005 | 7.7 29
1744 | 6 225
2245 14 52.5
1946 | 9.15 34.3
1957 | 8.4 3L5 \
2424 | 125 48 |
1986 11.7 438 |
2046 5 19.5 non accepted  non accepted ‘ non accepted
1727 11.5 43 \
2079 125 47 |
1046 15 56 \
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Some of the samples, which have been selected and subjected to the
burst pressure, sheared perpendicular to the weld while others sheared
only in the weld zone as shown in the figure (9) Accordingly, this
does not make any difference to the quality of the cylinder and all the
samples are accepted according to the International Standards.

.-—-.-T --.T—-.l---.-r .'it-.

| |
] |
-[r l- [ I .*.-*.-*-.P+ '_-i*-. iﬁ--l‘ .'+--I

- mfhnﬂn]
Fig.9. The relationship between the values of burst pressure and volumetric

expansion.

Figure (10) shows the burst shape of the (X) samples which have been
selected and subjected to the burst pressure.
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Figure (10) Burst shape o the (X) samples

Results of Hydraulic test

All cylinders subjected to hydraulic pressure of 35 Kg/cm and
maintained for at least thirty seconds to detect the leakage in each
cylinder. Consequently, the pressure was stable and did not suffer
from any drop so there was no leakage through the cylinders.

Results of Permanent Volumetric expansion test

A permanent volumetric expansion values are within the allowable
range of the International standards in all cases as illustrated in the
table (18), the results are in the range between 0.7 and 2 % the
minimum value of the standard is 9% as shown in figure
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Table (17) Results of Hydraulic Test

PRODUCED IN ARRABTA FACTORY
Equipment Of Hydraulic Test . . Volumetric
cylinder serial expansion at No
no (35bar ) Leakage
Lt %
1948 | 0.2 0.75 OK
0005 | 0.15 0.56 OK;
1744 | 0.2 0.75 OK|
2245 | 0.2 0.75 OK
1946 | 02 0.75 OK|
1957 | 03 1.13 OK
2424 | 02 0.75 OK|
1986 | 0.15 0.58 OK
2046 | 0.2 0.78 OK
1727 | 04 15 OK
5079 § 0.2 0.75 OK
1046 | 03 112 OK

Table (18) Permanent Volumetric expansion results compared with the
International Standards

Produced in Arabtta Factory Inte rnational standard
Permanent BSI-BS
cylinder Volumetric 1SO-6892 5045 15022991
serial no expansion (%) max (9%) o max(17%)
K % max(10%)

1948 0.003 15

0005 0.002 1.33

1744 0.002 1

2245 0.003 15

1946 0.004 2

1957 0.0019 0.6

2424 0.003 15

1986 0.002 13
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2046 0.002 1
1727 0.004 1
2079 0.003 3
2046 0.002 0.7

The LPG cylinder made from carbon steel and in these products made
in Libyan steel company, the chemical composition shown in the
table (19).

Table (19) Chemical composition of materials used in LPG cylinders

Heat Coil Dimensions Chemical Composition (Wt % )
No. No. (mm) C Si Mn P S Al

65136 | 616945 3.40* 600 0.09 | 001 | 0.30 | 0.016 | 0.003 | 0.042

65136 | 616946 3.40*600 0.09 | 001 | 0.30 | 0.016 | 0.003 | 0.042
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Fig. 11. Results of permanent volumetric expansion test
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Results of the Chemical Analysis (Wt. %)

Two samples that extracted from different point of the metallic body
subjected to chemical analysis. The obtained results compared with
the international standards and they accepted as in the table (20).

Table (20) Chemical analysis of samples(X; & X,) compared BSI-BS % wit.
5045:

BSI-BS %wt. | Materially Libyan Steel Company
2 DSl 5045’5?;“ : Sampler NO X1 | Sampler NO X2
Carbon 0.20max 0.09 0.09
Silicon 0.30 max 0.01 0.03
Manganese 0.60 max 0.30 0.41
phosphorus 0.05 max 0.016 0.018
Sulphur 0.05 max 0.003 0.004

Table (21) Chemical analysis of samples(X; & X,) compared EN1442:2006

Element ISO 4706: [Materially Libyan Steel Company
1989-12-01 | Sampler NO X1 [Sampler NO X2
Carbon 0.22 max 0.09 0.09
Silicon 0.45 max 0.01 0.03
Manganese 1.60 max 0.30 0.41
phosphorus 0.04 max 0.016 0.018
Sulfur 0.04 max 0.003 0.004
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Metallographic Examination

As can be seen in figure (12) the microstructure of the material is
ferrite and pearlite for low carbon steel and the grains elongated in
rolled direction.

1 .. oOnNr
2 - =2

Fig.12.The microstructure of the material

Results of the mechanical properties test

Hardness measurements.

Hardness testing is one of the oldest mechanical testing methods , it is
widely used in Quality control because it is a relatively cheap test ,
rapid to non-perform destructive Hardness is the ability of a material
to resist surface indentation or scratching .it Therefore indicates
resistance to abrasion or wear however its main use is to check the
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Quality of product e.g. whether a heat treatment process has been
carried out correctly So that the component's hardness meets that
specified by the designer.

In this project the hardness results is shown in the table (22) which
obtained by Vickers test machine according to BS EN ISO 6507-
1:2005.

Table (22) Hardness Measurements.

Sample's (X) Hardness Value(HV 30/15)
X1 114.7+14.05
X2 114.7£14.10
X3 107. £14.28
X4 115.6+£14.19
Discussions

The discussions ,the test results of LPG cylinder of capacity(26Lt)
which coded by (X) group are discusses where possible comparisons
are also made with values of reported in International Standards such
as (ISO 6892) ,(1SO 4706), (BSI 5045) and (ISO 22991).

Cylinder of capacity of (26.65 Lt):-

The results discussion for the measurements of the cylinders
concluded from table (5) refers to the dimensions of the cylinder after
the thickness changed from (3.4mm) to (3mm). The thickness change
has affected the outside diameter of the cylinder that resulted in a
reduction of (0.8mm) in the outside diameter. Figure (5) shows the
measurements of the wall thickness which are taken at different
places of the cylinder's body after production. The figure also shows
that at some places, the thickness is reduced by (0.2mm) which
resulted with a remained wall thickness of wall thickness of (2.8mm).
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Table (8) clearly shows the weight of the new manufactured
cylinder of (3mm) thickness, which has an average weight of (13.75
Kg).As well as table (8) shows the weight of the old cylinder of
(3.4mm) thickness, which has an average weight of (15.76Kg). From
the previous information, it is obviously noticed that the change of
the thickness resulted in a reduction of weight by (2.01Kg).

As can be seen in figures (6) show the X-ray views for some
welding joints from (X1 to X8). The X-rays did not show any
defective areas at the welding joints and it is within the specifications
allowance.

Table (9, 10, 11, 12) and (13) figure illustrate the results of
tensile strength, the bending test compared with International
Specifications. Table (9) shows the results of the tensile yield point
for the material of the gas cylinders and the average strength at yield
point is (271MPa).

The previously mentioned results are acceptable according to the
International Standards. Table (10) shows the results of the tensile
strength test for the material of the cylinders and the average value of
maximum tensile strength is (396.1MPa); this value is also within the
International Specifications. From table (11) the average value of the
rate of strain for the metal is (29.462mm) which is within the
International Specifications too. Table (12) shows the tensile test at
the welding areas for the sample (X-26Lt) where the average value of
the vyield tensile is (308.9MPa). Table (13) shows the Maximum
stress to be (424.25MPa).the strain value at the welded point is
(32.93%). Generally, all the previous results are within the
Standards.

Although some results are out of range of the standard used for
compares it make sure that the figures and text are ok can be
concluded that the results are accepter due to small deviation

210 Copyright © STJ 2016 igis plal) Goim
2016 315‘5-’-“; (}l&“ il



Science and Technology
Journal

sTaX

dgddlg e}.bd\ s

Table (15) shows the values of the burst test results for all
samples (group X). This table illustrate the mean value of the vyield
point is equal to "67.0 bar " and the mean pressure at the burst
moment is equal to "110.0 bar ". Figure (4.14) shown that pressure at
burst and yield have similar trend accordingly, the burst point values
for all samples are over the minimum value required for the following
standards (ISO 6892-1SO 22991 BSI 5045).

Form the table (16), it is obviously to notices that the percentage of
the volumetric expansion at the burst point is greater than allowable
values of the standards except for the samples (X2046) that has a
percentage of (19.5%).This percentage is less than 0.5% of the
allowable limit. Accordingly, percentage is very small, as it does not
make any change to the results of the samples .In addition to that,
table (17) shows the volumetric expansion at 35 bar and no leakage
through the cylinders seen.

Consequently, the results of the test is acceptable and within the range
of the Standards. The volumetric deformation of the cylinders for all
the samples did not exceed (1.5%) which is less than the maximum
allowable limit of the standards.

These values of deformation of the cylinder are acceptable as shown
in Table (18). The relationship between the deformation of the
cylinders and the quantity of the water, which enters into the
cylinders, and the Standard deviation between the two values shown
in the figure (9).

The table (19 to 21) which includes the results of the chemical
analysis of the samples which were extracted from the metal of the
cylinder for the samples (X3-X;) the results were Compared with the
standards (BSI 5045), (EN 1442) and ISO (4706) which utilized in
manufacturing the cylinders in the local factories the relevant
standards. All The values are within the range of relevant standards.
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Discussion of the results for the hardness test of the cylinders were
obtained as shown in table (22). It is clearly note that the average
value of the hardness test of all samples is (113.05+£14.115) which is
in accordance with the specifications of the metals. The
microstructure examination of the cylinders metals were based on the
analysis of the samples of the cylinders metal that manufactured in
Misurata factory.

Conclusion:-

The most important points resulting from this thesis are:
. The new design of LBG cylinder of 26 Lt Size is less weight
than LBG cylinder. (13%V).
. The new design of LBG cylinder of 26.Lt size has a
reduction in a production cast of (23.8% V)
. The new product cylinder of 26 Lt Size is more protect to
safety health.

This research gives the opportunity to modify the standards of gas
cylinder that are related to reducing of the weight throughout
minimizing the thickness for domestic gas cylinder. Cylinders (X, 26
Lt) have better advantages to customers easier in handling and
transportation .etc

Suggestions for the work
As result of this study, the following points are strongly recommend:

. In order to produce the best gas cylinder, continuous research
in the field of development and improvement of the cylinders
Specifications is recommend.

212 Copyright © STJ 2016 igis plal) Goim
2016 3135-’-“; r}l:\-“ il



Science and Technology
Journal

sTaX

dgddlg e}.bd\ s

« Utilizing the cylinder of (3-mm.) wall thickness, which is made
in Rabta Factory instead of the old cylinder of (3.4mm.) wall
thickness.

. The continuous improvement of the quality of the sheet metal
used for produced the gas cylinders.

. Continuous research in the field and more tests should work
on the gas cylinders.
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