fr WA Ghandli IF g0l 1) il [cpagi olge salone

L 5 50 3190 31 0uld Al 19 duil> A g8 3O Cunsil S (6 3w danid g (w3
995 Us% Sl 15 )by 18 (5 e (GONS ool

Y VoL, .
e b g o5 Gogmuna Lo,

ouS>

.))5.,0 .‘a.u).o GMHLA)] (5wa5) la 6)...»3 doq...,S u.v?.a.a La MSJ.A 0‘9.A 6‘4.]5] 6L®4\49.o..> u.m&..u U’“‘"’ ‘u“"bjj" Q"‘ )O

5 95d oo Ny S5 Se 0 ddied dlion AS (2L Al b oo aS sl lid b aaypicw] a8 3 18 asllas

S Fo0 5l Jleel b aS ol 5l e inlejl 0590 sladiges 10 (rmizen wboo 2al5 S5 Syl Had 590 b e

FLY qﬂu.a APEVRRGRILICINY-TVES IV NS SUINE SYING VICS R PUWEIPL SRUE SL0W) PNy FRVE R P VEH FE CRPRYV PR 16 gy

Lo ogame Izl laig, b gilwancs 5l ool Cavsy ol ogd ol g9, 4l cpl 5l by oSy Ll
835 1,8 ooliinl 8590 S 10 0lge sladlgl )b g LS, o sl 8l

Sgazte 2l (g il dnd (S5 Sgh o S (Sl il 1 g0udS” sloosly

23,5 s oy (Sl qumiige (ol )5 (ggmails )
2,5y el 5T ol gz ol Kty oKl guire g Kl (cavdiges wlidr IS Y
Pouan.alaei@gmail.com :alis Jstue (odimy g


mailto:Pouan.alaei@gmail.com

wCu gl by S o Olge 3l oad dislus o andl> slaalg) jo cuSll 5 (g3l dd g gy tf

o 4y o5 e Slge ¥ wiz S8 Lol Cool il
S WB ulul slaY o ool arass
JLad —oal bl gl e aid S S o b Solas
ol oY 3l ens slml oS e olgs (glalisl
Gt LSl O a5 ol Cogdi (good a4l
Syge ;o gl [0 a5 Y (6,55 sakwgas ooy
Sheuys ce pooad ob Bl Gl SeKen
XS oo )8 alamde 050 (8l ol gosims rals
Slolis S¥olee o 5l ey a0 0 18 8 oo |,
o lbaY WB ol sa¥ o slp ool Caogs
Sl Dbl g b oo dxie (5550 Ll il gabws
Yoaro a5 odgi laginl,d 5 oduzy b )5l
oo Sy slaylid Jas 55 el S bag)] s
ool b i i Ll (il o5 4z o gl 4
L Sl ez o380 Sl gloop )5 0
GSle LYo a5 Gloy ofg 28,5 onsl 5 3
DIYT w605 oo loyd 0 9,5 by 5o IS oo

5 el glaalas ol s, S e
el 8 e Slge 5 (8L Lo gk s 9550 50, (gl
(Sl A g oguze izl Lol Al chlos oo
2,8l sousS Cugi LSl yig oAl e Sk
205 (o0 diges o g o oa0 b 5

B9 R g 3 9 Sl Julod
Slas Sl o S gile g dwain Saws Jdo a4
Sl Jelos S 8l BBl ead sl S e
1) 9sdse S lme @M o ol s l5Le
oy Slp Sl caeal 5l G LSl ) on oS S
ool Caiige ol elod el 10595 ol o Shos
o] 5,555l sann sail],F ably i 4 s
I35 Olyear ol b a4 ol ol atejls
slonl abl co LAIKS 5y ol Jdo 4 olge S8 0y
Slge e 3 Mee ln g5l S i)y sladls
sl OIS 5y sl g (3L Bl 5l oo o gii LS ye
oSSl wile CnSlls lacdls clae) p, SIS
shls Jos jo a5 058 oo camlice So,ud coSs
St S4055 4 o] (sl ke DB o]

Bl
g Lol j0 oolatuwl sl ol Cosli S o dlge
.[\-\‘]..\j)b Iy cadgi (159 Sow olga slas IS o 1>
dge slaojle (b o M w5l (S
dgo Sl Sla Ty S d Cagl b S e
Sy g ae) sodle o Shg rinl )3 el &5 1o
Sebe (b anl)8 )0 0aS adgi (galiws 4 oad al)l
soole S sojle (bl G conlply il e
ol Sy b)) car gl plnl Sy
3k oolel jo i adgs (gl osliinl el (5595
Gl Comedl Glils digad e le) duile ladiged
Jlos 5 o Shg ot @ Caglio ez [0-9]
a8 i sbiulel arond Cugdl (S e dlge el

o 4.';.“3‘9 6)5.9:;“).;%-56)99:.:,&‘5»0)@@

Sl w2 g il b LS L

SS9 onl <5 0 dlge ln s Sl slaalslee
sy o Silm ksl 5 Sl o Shee
2 OlFe 1 ead gilse sl 5y el
Sy e slagidy plgiea ladly) arulxe bl
G ge,8 wiloas ooly las ¥V ISKs jo 4 slaY s
phiel slaay ool gy 4 i [VooWV] o
5 wload ools ig pd S L Gl oS WB
slay g0 5l Sole 4 wilg o8 8L LSl
Slad-cal Gibel 5l case lgieas UD" caSlos
[V ]oss b cass Jdos b

G dw jlad g Oud slaaie Garubre lp
o> duwle agled 1Y wis glddy sla izl
aeds sladuo V)05 00 oolial (581 05 (sla3l
i g S e ead odlind Ll il
2y wleiee @R | sz S slagiul
ol pleaige @lp guell5 Shb ) ans
.M\)GA

0 osd slails galy JiEle 50 40 Eloslue

U’“’“’?” 6Mbbo 6‘)" loalds rbl.?u‘ 44[4@.@ W tj.:

! - Woven Balanced
2_ Unidirectional



To

\va. ob.....gl.'i ¥ Lgo)Lo...f:/\ "‘1’/0'-'-3" .>|3.a salowo

s slagilel dagiolesl o jo b obxl
WA oloul (oS gaisS A LiiS g Sous - Al
09x° o Vor gl )l b (o 0l Sy slaSel
sloosins jLid galwy 4 oSl opl aid S I3 alf
i Goleyl oKiws blax o ol col Lol
dwosias Lad e s (gojlasl (V) JSKB) wiads 00 08
SO o GRIBl g beasas LA (5,08 S
slogiwl B Ol ot gojlal 5 (Fge Ll al el
Sz ooy Wdg (el wile (on)E mhaw
Elgl 5l omizpe Wlodd candg b L Syl
oyt 5 O3Sk S il oud alosl (sl sS
B Slasl 5l S 00,8 asie 5 ob solitl
slagiolejl 6 puSojlul conl p 938l ol (Shgy i
Sl s05la00 b sldg) sladises jo SVl (S0 ,ud
[YA] s )8 bl gusess

sl wnSs lajlne 25 anb jshie
Hb Ban 350 (5970 iz o p)l5 S ulesl sladg,
Ny, oJeds b arcnl (559,8 Wijluee ndy (B,
5 oS )lad - o slagllel]l sl o]
Cogdl galg) @QLQ}T olekd o Sl jLes (_gLQk)'L.zLo)'T
P L el n plel (o Sy x9S Gend
S ooy Ol JLad glas

i g 5L - i sl alo 3T

S BT 5 6l = phamgla bl
oBiws S SaS g (20, olper cuSs Sl Lid
Lok s Blad ] odd Jpu8 (5500 iz (o]
S opl b sl dbla! - sty g ol S
) cess Jlgte ol 5 5 Sl g bladl o i
A ey ISl

Soacsls caolesl salyd (g5, oad all sla iabe;]
sebier 500 (g I g ke CuSs gleal;
2 098 gy S0 adgl caSl glgil ()9S atuie
somdy 5l ol Slajer b cass sagly il opl
il S e dlge sla izl [0 oald ouiory Sl

Oialosl 5148 6 s sloosls 0gd o astine oo Ll

odd azlil 5 gilulz LB conl glo)lSg5le o
Syl Koy

S o dlge sadsl LSl o Sles pog jolaies
e diz S ol b odd ool slaY wix
CenS slaylins b anglie )3 018 S92y CunSd ope
o Kb Ty ST s slacdls o Ll
DS (a5 St (5l lino 5l sn byt pn e
a Lol byl 1y ae ool 8., goais
b JEe glaiss @ Qb cuss gladdls oy
sl el le Lol 4o ilazily gk ConS Loyl
Wgp g 5l 5 [IV] geysd 5 S sy 4 0as
s it 35z slodh a3 L sl 1Y)
bl ol ey ells [IN] Coals Y ailocnlie
Cashi oS e dlgeiotis Gy S lall Ll sl |,
el ools olas g bl Ll 5l ons

ol 1 Jae VF] GuliSen 5 e J3le
CnS iy &5 o Slge (b3 5ié Sl 61, CDM
aoldian deay lol 5 Jow s S slpring addl
saY glacar b ald 90 WS By |y o]
Sl %o galp S 5 At Loy g o Ll
bige Gy ol 3 000

Y K S 5, Shes a5 5y8 ol bl
IossSgs Bl | Gy |, spgs SIS
b o slaw (b ool polis o8 3leanl b
il e Rl S s el ST 5 ey
2l sy ol ek ol GlSen 5 Sl
Sfdes cipog jshaier gl S Lald b oS S
alosls Hlas 8L S e Slge Slepg,S saan J35
[Yo-vv]

ool Sl lodoe (nl 400 5 Shoe (J cnl b
w0 dloul ol Glaginl 3 oy o 4 g ol
5 Sloig 45E e Golol (ol 2 o)l Sty
Sogo SIS obml ¢ S eSS o8 gedmlin
S8

(xS BLINL ol Cu gl (gdiged (galg) Cundu )b
soole sl ale;l (glp el ol 00,5l ¥ IS o

2y oleyl Glaby, (i ST o)l yo aal>



wCu gl by S o Olge 3l oad dislus o andl> slaalg) jo cuSll 5 (g3l dd g gy \id

Cowdo CUL..' as ‘Jawtsa ool QLM.AJ >_u5 ).> 6[.{&)[; 9
DS o 9l 1 suel

™)

Sladiges (59, Az 9 (S (Sl jlad (o)
a4 aS 0,5 oo g ol s o 5eS cead eolaiwl glalg)
2 SBliee b g5 g ohy Sl ileanld Jds
EF (it «Srmd Godd Cusii sladlg) adgi anl
S 55 slSS ol o5 abie Gl
Iy S o 0lge slaas¥ 0 5 mlavs g 95290 (slon lge

CanSl by yod CenSls c(glain 3y SIS om0
b Ol wlopeal Glls Jos o Sou8
ouds aslis gloy S5l 4 (g S ey (SUT 4 ]
L a als (o slaghy, samlie o)l (S
by, 5l eolitl b claly) (cdises 3y Seins¥
ol el Gisw culs, waldy e ol
A SAauSs gy, o5 CaSd glacdls da il
Jelo 3590 S (oo b (Sop08 cess LS 2 g
25 s

S5 A
adlios 2 grd & sk al g enalics mls
Wled Al AT (0L anls Jolhe ples o ()
S5 3l b e b e 5098000 Sl S5 S0
LSy S oo (a8 g JLad b oo ol S
Dlie o las el b e il Jlael b il
@5 wadee ol [osline (Shy by S5 Se

widlbos 2 TS

Wil iss A 3l soml Jleel b o5 ey (Ll
5 ol SVl s 5 S5 Sy blie o eoke
Sl ons e kg odd Hlaay S5 S e anci)lad
V) aloo GalS S5 Sy

Wb Gml8l 5es YYY B AR o Jb S Sl (o
S d Sy labold o Sl jlas Sl Cendy S
ol Cmdg Job oyl (ali8 L as 090 oo oy S
A J58) ail oo a8l Lis

oy oy hlise oy AT 5 (5L - i

SIS0 LS b sk yT
dSis S oSt ol b shiie
0] SletS lad ad sslinl LSl Jlas bl
JLES (5555 A5 J jo 05, 00 SIS0 (3 jLad galis
O3 (Soy28 )Lad sl pe o 0y LA L (555
S Lid galiwg 4 aS sad ol V- MPa 1 i
INESERRpEEY e SN RIS K
b St slocdls a5 ahda blos] ol o 095
St Sle g S (SSE gy, ojluil a4z

5 ol JdZ0 90 i )I0S o0 36 (S 08
5 oo JLad (s uess o3l (om p cnl b
5 Sye laml S o (Sops e Rl
soslotatle el slominlp S ks sojlad]
I8 58 )lad o gw) p (o gl diged 61y 090 S 5
g (JSS ol 0wl sals eols las ¥
Sy SLid diged )0 (St slag x4 &S el
OlFiee 1, 5lad cod Feo S Yz 5 S o
ooty b b SVl glog > godgs o5 sanlie
0ads (iloyl slo s ;5 Sglite glgil (i oo Lailoas
e e I Sszg 0pd g Sk S wibe

ol Sy i Wl SIs! 5B 45 5 psles

Sguxe 1321 gl ig ) b Jubs
L osgame 2l slagty) booswzmny 2o,k lyd
s 55 IDEAS 4 ANSYS cash, 5 oslicd
Bleioe anl 1) eonl Cavds )5 S 5 0gd o
Gl LS5 5 Wi bl glaiug yolic b b Jas
AV Y Ay o FF o JSs 0 ad Jleel i glice
Pl o a5 ool wglite laliol, 5 layed b
WJle plpreds aBboe sl 8 IS SE e
P eSS sl cod woglin glaly) sleaiges
03ls lis FEM 5 (3l s 51 Ly F-F cla S
s S5 slal 5l gt gl da St ol yo g oo



A2’

\va. ob.....gl.'i ¥ Lge)Lo...f:/\ "‘1’/0'-'-3" .>|3.a salowo

yoxd gal o ladly jo célsls )‘Lé] D4l oo (Fom s

SRS (5, Gi......;)b I

&1 Rl
gloaxly e LS, 5 pleatge I Sas L
ohis Bl (ngi ojle o8, Rl 5 s5slle
5 Pl Wl Cepye (e Gl e
okl ol olBisls ez o Simghy oKl iz o2
Slaloas 5, Kan 059 cnl plxil )0 45 55 0l wxy

R :.‘o

&bo
1- O. Allix, P. Ladeveze, "Damage mechanics
for 3D composites. In: Bathias C, M. Uemara,
editors. Advanced Composites Materials I,
Leading Part for the XXlst Century,
Proceedings of the Second Japan — France
Joint Seminar on Composite Materials, SIRPE,
Paris, Tsukuba, Japan, 123-135, 1991.
2- 0. Allix, M. Dommanget, M. Gratton, PL.

Hereil, Amulti-scale approach for theresponse
of a 3D carbon/carbon composite under shock
loading. Comp Sci Tech 2001; 61(3):409-415.
3- A. Legendre, Lemateriau Carbone: des
ceramiques noires aux fibres .de  carbone.
Eyrolles. 1992.

4- D.R. Hayhurst, 1.D. Felce,
Creepruptureunder triaxial tension,
EngFractMech 1986; 25:645-664.

5- W. Chmielowski, Okre’slanie Wlasno'sci
Materiatowych Dlugowloknistego Kompozytu
Polimerowego., Praca Dyplomowa, IMiMT
Politechnika Wroctawska, 2002.

6- W. Hufenbach, L. Kroll, V. Lustig, M.
Gude, Versagensverhalten Gewickelter
Faserverbundstrukturen  Bei  Mehrachsiger
Beanspruchung. Tagungsband zur Technomer
‘99, 11.-13.11.1999, Chemnitz, Bd. 1, All,
pp. 1-9.

7- W. Hufenbach, L. Kroll, A. Langkamp, M.
Gude, Realistische versagenskriterien fur
Faserverbundstoffe mit sprioder matrix, in:
Hg.K.  Schulte, K.U. Kainer (Eds.),
Verbundwerkstoffe und Werkstoffverbunde,

Siss FO VY o Jlel L a5 Sl (2
wlie Sog5 SVl jlad gaml SOl Sl

SI3F 5 5 S9Se oy S Sy oo (il
S9zer b ol jlad SO YL Sl JLed gasl
(A JS8) Wl o

098 Fter Giges ¥ 0 5l (Jleel Jb aSenl 5l g (0
Sy Syl Sail ol Sy i Hlid S
(Ve J58) 39 oo sl
Wod g ¥00 5l 55,5 Jleel Sl aSenl ) o (¥
S &8 wloe 9z (S bas el S
el 0digh SO gaxl 0 S5 Se Seoy

WILEY-VCH-Verlag, Weinheim, 1999, pp.
319-324.

8- W. Hufenbach, R. B'ohm, L. Kroll, A.
Czulak, Braided Composite Pipe Elements for
Applications  in  Chemical  Apparatus
Engineering, Glasgow, 2004.

9- W. Hufenbach, L. Kroll, R. B"ohm, A.
Langkamp, A. Czulak, Piping elements from
textile reinforced composite materials for
apparatus construction, 12th International
Scientific Conference AMME’, 2003.

10- P. Zajac, W. Blazejewski, A. Czulak, R.
B'ohm, Badania Kompozytowych Probek
Rurowych do Oceny Wlasciwosci Materialu

Kompozytowego.  Materialy  polimerowe
Pomerania — Plast 2004. Miedzyzdroje,
2.6.4.6.2004.

11- A. Langkamp, Bruchmodebezogene
Versagensmodelle von Faserund Textilverst
arten Verbundwerkstoffen Mit Polymeren,
Keramischen Sowie Metallischen Matrices,
Dissertation TU Dresden, 2002.

12- A. Puck, H. Sch”urmann, Failure analysis
of FRP laminates by means of physically based
phenomenological models, Composites Sci.
Technol. 58 (1998) 1045-1067.

13- R.G. Cuntze, A. Freund, The predictive
capability of failure mode concept-based
strength criteria for multidirectional laminates,
Composite Sci. Technol. 64 (3-4) (2004) 343-
377.



wCu gl by S o Olge 3l oad dislus o andl> slaalg) jo cuSll 5 (g3l dd g gy FA

14- A. Mantzenmiller, J. Lubliner, R.L. Taylor,
A constitutive model for anisotropic damage in
fiber-composites, Mech. Mater. 20 (2)
(1995)125-152.

15- L. Kroll, Zur Auslegung Mehrschichtiger
Anisotroper Faserverbundstrukturen,
Dissertation TU Clausthal, 1992.

16- A. Puck, Festigkeitsanalyse von Faser-
Matrix-Laminaten, Carl Hanser Publishers,
Munich Vienna, 1996.

17- R. G. Cuntze et al., Neue Bruchkriterien
und Festigkeits Nachweise Unter

PILLLE

i-UD Layers

Mehrachsiger Beanspruchung—Modellbildung
und Experiment. Progress Report VDI, vol. 5,
no. 506, D ussel orf, VDIVerlag, 1997.

18- W. Blazejewski, P. Chmielarczyk, A.
Langkamp, Ci’snieniowe Badania Rur
Kompozytowych W  Zlo'zonym  Stanie
Napr.e'ze'n, XIX Sympozjum Mechaniki
Eksperymentalnej Ciata Statego, Jachranka
18-20,Pa’zdziernika, 2000.

Bowgw

D] 850 olge 5318 b (65,15 Joo -V U

iges g £,k Y S



¥4

VWA bl 1T gojlois /) Al /g8 g (saloee

162
137
120

42

ielesl Jb 50 diges dlgf Y S

NODAL SOLUTION
STEP=

SUB =1

TIME=I

SYP (AVG)

T

RSYS=SOLU
DMX =6.549
SMN =-86.553
SMX =260.996

AN

OCT 14 2010
10:15:17

-52.55) 47.936 -9.32 29297 67.913 106.53 |45A|46|83._,63 222'379260.996
(S9yd HLiad 2iS) Jboogs -F S
NODAL SOLUTION AN
STEP=I1 OCT 122010
SUB =1 12:46:49
TIME=1
sy (AVG)
SYS=1
DMX =.203958
SMN =8.392
SMX =35.8
-8.39. 142 : T 30.
8392 am 6338 ' 16159 2598 08 358

S3Led (5 )90 S b algd -0 JSo

WWW.SID.Ir



-

ceeltd

385 by 5 50 0lge 5l o asslus o audil> sladly o cunS 2 (g5l and g gy

NODAL SOLUTION AN
STEP=1 OCT 102010
SUB =1 16:2136
TIME=1
SY ~ (AVG)

Sys=1
DMX =.99454
SMN =-32.78

SMX =41357.

& ]
24,509 10311 ggg3 105657 g 4y 16642 o gg) 33119 41357

st Sl P JSs

400

350

300

250

200

Oyys MPa

150

100

50

L]
0.0 05 1.0 15 2.0
X,mm

(i > glp S5 Jobo 59 Jloy A5 Gdinion @398 -V JSB

500

400

300

Oyyr MPa

100

0.0 05 1.0 1.5 2.0
X, mm

(@) A gl S5 Job yo Jloy (A5 st @35 -A SO

WWW.SID.ir



N WA bl /¥ (go)lods /1 alx [ingh olge (salone

1000

800 4

600 -

Sy, MPa

400

200+

0 T T T T M T T
0.0 0.5 1.0 15 20

X, mm

() Al sy S35 Jgb 50 Jloy (25 (sainiton @395 - S5

1600

14004

12004

10004

8004

Sy MPa

6004

400

2004

0 T T ¥ T Y T

0.0 05 1.0 15 2.0

X,mm

(D) el @y Sy ooy Jloy (85 airdin e -V ¢ S



