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. oru'sjl .rls'I) lilJl ,..r'.'l ixel l|_r. L.ir.o,Ll...rt s (Sliox Ep400) eJJ+,Yl C.rb r 16F Jr. crnr cr.JJ ll^ \rj

. .,. ; ! sJ., d,,N, i'r r; l",rf-f:-*t;fl; :il1
. 1uu.jl a. .rt "r.x,J,lt) ., (aa..ltsll 6. +!.r,K .l* JrJD .;t+lt rjt-a-l+ c.>^ iil|dl 6ts. li.ll

. (iJ.l;-:tl Lrli-*ll LJU-) ,'.t r l{:-!p F ,r:ll LdrtKdl u-5t-ill
, !L.,r d,.rll !iur, crrls isi d,ll 14 (163.53 Mpa) r-:ll i-jr.l i4l .,l"l .j6ll .jLr. l .dr.l Jl i,t ,I eiEil c$sl

. (3.79Mpa)

drFJr.,.<Lnll &jls i.i $r u.| (EE.34 Mpa) i+L-:l,l 4.Ji.l i-l (,l"l cL.jJ .juu c,sn l$i,L_ ri-: lrt-,:a,r dtl
. (32.01 Mpa) 6t-..,1lt .iut g orb-u t ,l.l .jlrlt uF !.!F.lt

. .it:-tl e.+.rle J#L'.JbJl.-.! i,ls iFrrlsr-ll u-iL-Jl Cr.+ j
6dJ.,I €f-.,gll

. .r=s!t tt Jll r 1+qjl rlrll . rrs+l+ll u,.!All . .jljrl
ir t

.t '--''r.'- b'.Jr--r i+rtl+ll u-!,rll , o-...: s-lc_, (Matrix) c/Lyl r.!LJ j_,!l ti. _r+ gr,Lys:l f-6!:,Jl JjJl;l
gr:3, l1.;rJl".rLX,r-;Jl "31. y;ll iir! .,lc u-!:ll Ol il . (Reinforc€ment Material) irrBl'.JL erEll ejFl. b,

. [5] rrul irE Jit sll_, !r!- u"L-l 6li,r.s31-6. ljiJ rlJl 
";-r.jlrll-s4+r) (JlJit.Lll i4li-; i-6!l Jd.l!,i.,| JK, 3E ,rrr"<r .r! blb o,iill l!3j3 e3ll d. slel ariJ4 &L-J

rl_il -j5l ;- a!+.J ll ( ,jltll dlrl - elr+jl)r (alJLsll tuL-ll ejLJl drll (.& cJL,3-Yl ir-rrg Lej6l_, LrllE JJ
(#.rllJr aiJl JEB Jil.r ol il .(.t lJi:-Yl.i d I',; lJet-vl cil i--6. !1 :!Jl L-.41 dt-:ry r iauJt g"t-)l
J/ d t.jtIlcJ4+Xl o-,iIX. ,.*inil orLll slD &:n 'r'<i pxr dlJ 1l.lJl'.J!sll 6L.J\l r.t -ri jE! sSJ.!r.J
({J+Jl €UlJ.l ictr.-; a:&Jl .rot' tl l.tLll 1iJs,. -jJ1 ,,r3! i,r.rllrll e.Lyl crlj.r!Jl Ll r cito.Jill oiJ fcL- l,,.i
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. [6,7,E] i,JE olllll g1!4 {,:. Lsll C.t6. /l .U+l d,ad .-L- d .rr-
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dx-Jl n. ! L.l . (Sliox Epa00) 4 @poxy Resin) !..+ll ,tI! 'uJ.:r)lr-,i L: b +t-rl cJlr)lr &lJl+Jl

ilL'.r1. r.r ( Metaphenylene Diamine (MPDA) r+ . [1,2,3]

(3:t) i++ 6i!.rjl J n. rl dL:J. dU.: iul crlJ elrl :.i,ni L l.;lte [polymer Matrix Material] LgCr+ll ,yL)lr'rlJl
&lnl L{+.' *r, s4.Jt u. (3g) r5l lLJt o. (lg) 9l .1le--, L}.it -i O-.jlrNl ! F n Ll rl-irl i!-b .c r3

r-...i .,lc 6J.-:al :ri illJl rlr- t l r ij.,;ill tJ!,r L., r-b -;e.rl. 
yll .iti-l er r:i- l5l oltc1ifl i,.1Ell {. irc ' rt'r''

!r,l-r+il , ALijll . ,roJLsll . 't6l) .jl+ll v! .jwl J- t!,,l .rl-e ''' rr .rlrXl .- oL lit. u-bi o.Ll rrt s -i l

. (.irts &r ,J:J , al".-r-x hilr..lt ' : sJri ijL3. &lr 6r, . -L ' ---,r 
riL.5 & ijU.

d*" Jryl+ L{l+5'.1--J ls!-Jl 6rjJ alrii-l Jl :it-.:l . [4] (Environmenta Fsctors) ilx 6Jil &!sr

{f+i- f*. r (2gm/ cm3) l^Jln i-ilx c,ll (Aerosial 200) .lisib e 
I nj'l rLrlls +" ll .jlJll, c,t-..n. lJfl erl-.J ol

. [ 9] (20Om' /gm) iF!- r-r ,r (0.012pm) iiCl ' r..lrtl erLJl i-.rli. 6rti sl' -ELa L^J*r u}Jtslr
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. duJlsll Jlrlr fJ \r4xYl : i-lill 1.6,!3.]1 6rLll.

Jqll O- .rr.-- fJl .#r#)l : i-..rLJl i$Ujl 6JJl.
. isjt rrlrr r uJlt .iutt-, 6t-.-!t

,-ilJl u- ,Jl"-r, lgJl e4)l : ilLJl trs!3.I 'rrL.ll .
. tir+.ll +bts, d,,ri Jrl rlrlL duJJlsll

: [t l] igJt rlL-ll ., \p.L^ F dJ.-ill .lJ! Lji-

Su = furr

(4) A

:dlll
. El_;J d-.j qJ- ..-$ : p*
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C-Ll.Il esLJl ;::-, ,,Jc l.IJl d.-ll i-l 6{rL o.c u"l'n

. [12] cJ..$ , --xtt 
".t.n)l 

e..!l
i,,tfulb eriill

r.lt! J,.:il

u-Li..ll o.tjl (lJJ.llC-..rlrl.-l ;r l:sl 1:,; Jl ztr:il el

a-ji. O,& &1.j,- s-L5 .lJl l-rti. al Jtr rt.;-ll i;SLttSeJt

. [3,14] qil u-J,ll s y.sll -ellltllJJ rll
;L Lr ' rl srt.;J.rt.s)l d- J.SJI cj+ll cJ.rs.:t+IYl Ol

sjll ll. Lll Lrllj f-JEll ur-l:6 q l.u_r t-rtl;rll ;:L!l

Jn il-L)l r.'+qr sill u"LYl '.rt ll i+dll.r dU l l..J e,5

i+l j' JLrlrti .F'.8ll .4 lrl r r-itlJl tl LIL-r! crlrt{s-rl

Lji- 6{D dr rt4 di<-r r-6rtqll lJ.lrJl a,!,.1 sr l-)rs

. [15] cFti (}+ *ll

2014 ( 2) t9 ,tiAt rrurqrsi4,

l.J ...lrgYl cl! ira lil$rl '!r ,jieJ l.lL. rJ. u,.-rl

-.).stt u,. (l7o) i+.,iJ lslrJ '!q ar- l\ 1lS i+.,! .Lli F
,rL;rL, ll e! J+5 .)},lj cJl'.rLi.$ r,5 J .s]6I e-..-ll

. 1-. ljll
:le.r.lr; ,.ltLll I-tl ;. E.r- ,J.Jl iJ-l u-li -,1. E qxp F
.^ t't: (25o/ol i,r_-+: ,-! cijlsl ditJs,li.I L.t( (25x25cm)

: [0] 1,oJl rJSl-Jl ,rle .t1,.1.)L

(r) [=!x10{gt-...-. .-".,-(31)
lil

(2) U = rtf +Wn" ,,.,, ,.., ,",, ,,,,,,,,(32)

(3)
0

l*l -Y .PtY p.

. , 
, 
<u r ; .jlrDl rrrjrl _.).sI :\,

. ,Jlrll .3L q6. bi.]!, o.L!l '.J.l! .jlIvl cr,rr :Wc,Wm,Wr

. ,Jljll ,,la u.Lvl'oJ.I! .ilrlvl ililtr ipr,p.

. .:.<Ulll si (jlrDl,l $-rJl !ll1 :O

; Gland Iry-Up Molding) !.rJrlt a+ly'l i;n tH ts
: irrr,l c,t6!i,Jl ,Jo .".r '. 'l e3llr 

, !.rljll Jr^..3.rL"
.ilrll ir .-x-^-.+ roJl eJJ.Iryl : J)l i.(U:Jl 6rLll.

. eL.ilr
liLJl A- ':, . - i f rJ u-J*Yl : i4l5M-slaJl ;rt-jl o

Jlrll o. ''JJ. -i.c l e4}l r $EI a.6!ill;rul .Ji$l

' aJrirl A'I. I

;1,-rl. I,.p'es,.a1,,arJt .r-4ryy I r *l'_|[[. 
..:;

ijFi c,L.Jr !.trBl e. dJ".ltt r..ll i.dr. ri (l ) ,Ir+ll

i-li '.-5ra.r r JULII J iU.J. rl. I '..!Ul .J,,.c olJ€Yl clln:l

(Aligned) i-!- alJ,s ' . - 'rlsi JJsl !-il+Iyl i+lcli , '.s
.t-3. Lr au,s: tdb l.j. Fl qrJJt JaJl LJt '..1+ll/ jl-r. .L3. l.i

' [16] r,.lo ,J rya

l+l .rj . ,I<ll Lit ll &II j!-.t 3. ti Jl ll-.51.I+Lr !b
{++lr ,Dt". ,rl, l+3|-iirl ..Js irllE ijlL ali 6JLl .jJ.-!

l.} a-ji. (Jlcr Or (l) &r+ll \rj il,:lr fril Dl.i u- ji)o
.jufrl .n ! Ci.n tJ Jisll dlrll+ aoJl sl})l e5!J.:ljls
;.rul ,,Ja l"lJl rt-.s)l Jl.ri. ;JrJ (5. . jiJ il a+!! Llr. O-

J-l-b Jisll .jull .i6n llC . J."SII .'e'- cr"il i-sli.il

aF't.3 ' -i rFl glcr . (Crack Arrestors) ,ii-5ll 1!'
e.;-..,, .4113lJ.lc $ l-ji. i.n!l ,,. -'<'. .jq}rL crl-rLr,ll

Type of Material Su(Mpa)
20+2'C 30+2'C 40*2"C 50+2'C

Ep+P.v.c l1.93 9.72 7.65 5.47
Ep+c.P 14.02 I1.98 9.65 6_99

Ep+K.F 163.53 I t9.62 105.33 97.63
EP+P.P 3.79 3.1 I 2.7 4 2.tt
Ep+G.F 133.63 98.62 81.45 73.t2

Ep+P.V.C+C.F 8.48 6.87 5.21 4.t2
Ep+P.P+G.F 6.7 4 5.41 4.53 3.23
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I .r J<s)t iirJl i+i-..1r+dl J-L)b ,UlU {r'j J..3
(Fibrillation) , :I.rl ,'1_r\- Jl qrjg li6.i }li.;l .rl-5;l ,.r.:,s:

' [7] (Kinking) iJL
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. I E] LB '.J-,r -. JrJl i+6irsr.ll grlsJl 6- ijl./l rtrll ,l!tr-r t ,:l_!l r,1

(s5 iJL oEJ"I '.r.L.i. ig!.)i. ;:U .a,1:ll 9.1;)l ;EEll 11l i-li. 'l,.: jl r .!Lt_rf ,;- q)..lt t.r !+ &.t sllt i_-.ll

C- t ,jL:. I .5j .jl.rlr! d<-i3 ' 
' "- 1ll, e--:i dlr.Jl Jill Gr I Jt d,- .jLrlrLi ,.!jJ 1-r6!;,Jt .J1-Jl i3tjt !u,-*. 1

J-31: L.-.^l &lr'.r-,J-L dlr# ''-'!,r.Jl !-.ar d-j! dtu.>L dritl... r. ,a:.lil.aLs. It u...f (i ir-Lfl

"s 
krU,. t_r.:trryl ,-rF_B i-rr:,Jl .jqNl o- dsj s-iJl L*nt L u (Buckling Mode) gL$Jl u 'r...r. 

.. ,r!U.:rtl
. [9] erL)l'.rU! ljL;ll ilLtr. v$.ll ,,<!i.ll i,rL^lt O,"-:1rtit:ll crLi,ll _;e _r+ g.r.lt (Shear Mode)

1-JE arl.Jo'ulJ,rll crts., d)i3j,l -x,U o*+ P) .jrr+lb .J.r -.rlrj i.+ g.ln l}.+ d$t cL.l slt q,ja t- 1sliJt
. clL6l:,Jt ri$ l.lj,.-'I dF eilt l.). (ljd !rt_l rrt ;)t r-ii rir-1-rlt g-J r6J . u-il!

jl"ti. r.5-:l,r:ll rrul ,rr u..r.Jl .F.i.r.F.J,ri .r.F; cLSI

!lr..5r)l i{rE rJl sle UU.lt ,31a,} !,Dljrl J,Us (2) dr+i
TWe of Marerial Compressive Strength (MPa)

20+2'C 3o+fc 4G]2'C 50+2'C
Ep+P.v.c

22.16

EfiP.P 37.85 22.22
Ep+G.F

EfiP.V.C+C.F
Ep+P.P+G.F 32.01 27.34 23.65 20.22

E
E

g

c

,E

,J+ll el.--x )"xl l-J iisl slul slunrl .. ttl i.l"-|, ;+!i.
. I2tl

!Hji.3 sll q. r.ll bir,. !-Ll r,..-.i j.Ls 6ru 9l ijlj- arl

sc 1-61r:Jl .i/l ijE- Fllr;Jl+JlOSJI O..(jl lil .'crl-ll

Uh ej !l lil r ,,.J-ll J-j 1rl.! 't -i ,rl" 1JLJ -ll ,jidA

.: ,-.I; l-.u {Micro) t-f3U 'U.: 
aU i,-ILJI :l-/ .rL6l

' -?. i{Atll dji..:ll .r! arlj . ti:- e;J (,r r.tlt+ r!.q
rq+,I olrri- r-b fJb (Macro) 

'L.rSrL t!-: jJssl i-,.:-
irila J..+l 6Ui*" rb. {,i!6-)l '.9 r .Ji:- ;rg p.-;1-.-,r-

6rill ilL # L.l . il.:ill -lll ,-E:r i+r Jl t-,i: r3lt ,lr.
Jil+ irt- rt.+l .al-JJj A1r, (,Jb (Microcracks) L"!S.LJ

. [22] .J.]6ll 6.)l- i+r.'.b Js3

i-,.n_. blr 6.)Llr JL.)-l (2) JrlJr i-:,LI d-il u-!A)+
+li-:Jrl Jdll .t+l iiF..b L_1ti. g.r! ;rlilill .-i!llr 1-:Jl

'+ Ji<ll .jLrI cFlJi Jl .4lr sj q+Jl rJJJ {rJsll
J.Llsll i-lr l{..}nL '!"c 

e 
l-. jl .jUlt Ol as. qf .'+t J

j-rll .,Jol L1U. g.ti6 qL ''J. - tl i-6. ljJl tIJl ol .11J hl

. [20] +lr.:trl
..1Y lit+Dl fr-ill . .-r ,41 i+I- .,-l' .'.'<l i-..-t. t alUrtt
.ti. J.ll s.,'ll C+rl &.r) \r,ir-J JL! l JtS lil .'.-, _JlJl

jl_r-.t 5. ti ,Jr,.: sllL ,J+-rll ijfl. O- a. JilL L}! t-J !r.:I
JJ., lr dli ls+. dis3 CUr l ,-rJ- ll! 16!i.lt 'cill qiLr|

Li:!b L,.Lyl'orLll di. rr-.' \ LJI llls J Ll .o!+Xl Jl
1,.r,. l-1. I Jlt..j ars: t ,.- ,'.,-t. it ,Jr!t Jt.)sl,l Olr

94

75.00 I 60.93 I 4t.2s 1 29.67- 3r1, T 3t.6s-I ,e44
49.40 I 28.00 | 2s.2t | 23.10
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3s.T | 29.i6 I zl.rz lzr.rr

t Ep+cF
I lp*r.n

f3A2l T 2Ll6l
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u- ijrs.ll i,-6biJl '.rr ll c,jls !1i--..Ljl 1-ji. ,r-!l .2

eilJi.ll clls i-i Jrll I :r 6Lr-.rlt -it-,I. ! ,...rJt u-.sr...)t

Ot: . gL-. jt .iq C- irl#.rr+ ,J+11 .jtl.l O- i,.SJl rr+Cl

tl'lj .& !;--Jil a-F *r, .r.tii:t cs1 rtsl,;iJl 4;.+
.(JJln- cE-:iJ '.J!.ll ci-.Jl
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Abstract
ln this research composite materials have been prepared;with epoxy resins (Sliox Ep 400)as amatrix,while the
reinforcements were (kevlar, glass, carbon, p.p,p.v.c) fibers ,

Specimens were fabricated with volume fiaction (V.= 2570) for each fiber mentioned above .

Hybrid composites also were also prepared using (p.v.c+C.F) and (p.p+G.F) .

Mecanical propenies were studied including (Tensile Strength, Compressive Strength).
For tensile test Kevlar fibers has ahigher yalue for impact sfength (163.53 Mpa), while the less value was for
polypropylene fibers (3.79 Mpa) .

For compression test Glass fibers has ahigher value for compressive slrength (t8.34 Mpa),while the less value
was for hybrid compsite contain polypropylene fibers and glass fibers (32.01 Mpa) .

In all mechanicsl properties show that the heat degees affected on all specimens .

98


