Abstract:

This study has been conducted to investigate a theme that has a crucial
interest in most industrial applications, it ts the discipline of composites in
general and polymer blends in particular.

In this investigation, the development of composite materials was achieved in
two steps. The first, by the hybridization of the resin matrix with different
elastomers to prepare binary polymer blends, these blends have been
synthesized by mixing either of (NBR, SBR and BR) with each of the (EP) and
(UP). The second step is reinforcement of the blended matrices with 30% of two
types of fibers. The first, was the E-glass fibers alone while the second was by
utilizing a hybrid of E-glass fibers with Kevlar fibers (type-49).

Different weight percentages (5, 10, 15,...., 50)% of those elastomers were
mixed with each of EP and UP. The optimum mixing ratios (OMR) of those
blends have been selected depending on achieving acceptable macro miscibility,
best adhesion between two phases and highest impact strength (I.S) of the
resulting blends. It was found that the values of (L.S) increased gradually with
increasing of rubber centent until its maximum value (OMR), and then it goes
down as the percentage of the elastomer increases.

Based upon the above-mentioned criterion, five blends with (OMR) were
prepared : EP/NBR(80/2()% , EP/BR(70/30)% , UP/NBR (90/10)%, UP/SBR
(90/10)% , UP/BR (90/10)%, while (SBR-EP} was excluded due to the noticed
phase separation at all ratios of mixing; then ,these blends were reinforced with
single and hybrid fibers.

To give a complete description about the behavior of those blends and their
composites under different stresses, some mechanical and physical tests were
carried out. The group of mechanical tests included:

« impact behavior

+ tensile and pull-out characteristics

« compressive strength

» rebound hardness

+ bending properties and young's modulus

» flexural strength and shear stress

« creep behavior
On the other hand, the physical tests group comprised the determination of

« diffusion coefficient (D) of water, (0.5N HCI) and (0.5N NaOH)
« thermal conductivity (K)
« dielectric constant (g;)

DF created with pdfFactory trial version www.pdffactory.com



http://www.pdffactory.com

F creatéd with purEadtdd, trial vérsibr Wiiv prdiorl bt ' A 1o

a9 500 a3 pad gy i) sia L) ya g g9 gkt

-

<4 aMAl

S Lo dpeluall iy dall e 3 00a aW Qe dd g guinge 8 Coa il A Mal) A Hall Aad cels
O & yad ) DAY ple (K 380 Jial 3 sl g g5 305 1o slae b J sl 5 e 3 5
o=l
SR UL -X EPN TIPS TR )\ RIS TV - VPNINON - S I A IR TN I B T VRV
=S¥l 2T ) e S Lalas (binary polymer blends) Al ‘L—-J,w-ﬁy LNa s
1YL S (elastomers) Apbalas Ay 3k 2 e ks (UP) siall y2 i) J ol g (BEP)
.l:L.la.a; SBR (ol - plae _JaLJ:mJ NBR (lolasu— d_JI_)_Lv}L\)SY| l:LJ::.q) a5
?’l_xj.\'l u_nL.ﬂ! O Ot t;\'l..\:h.a.nl_)c._}ll.l..m Bala HJL;J;}” d.._._JYl SRIPVO-YRTEN @ (BR U:\:;.ij;\'_]'l
ool Sl o aial e A ANS xo Lgia Aliantiall st 45 565 (49) £ ¢ SN g (B) & 5
. (30%) o8 oM GLDU  jonadl (&l iy g dad
ﬂ__)j ‘n:ﬁL:-«»‘ﬂ‘! j_.a_!c._..u M‘ug;._l_}!u_du__;.a_u_x__x_}
LmL&_‘ﬁLLJUJLrA]H|UBMCD_A‘;L&L}_|M(S 10.15,. 50%)
Ja_Lde___J_..;_.LL_.LaJU_“ d_.u:.\}:.h ?_a.ia_._ul_;_n c_u_ltr‘c 4_.:;_1.;.‘:;_“ Jl___:.;] ¢\H'| g
Wate blad B Gl e il Al (Optimum Mixing Ratio, OMR) sy
(LS)terall 4o jlia el 5o0a A g1 58 5 00 gailiad 5 dulia daa) Tidl

-t o i
. s b2t

Lelad Lr.;jﬂ_j;u&\s_hmid}m!adt_‘)t.at_;_)_ujs ‘(IS):‘-ﬂ_)—Qul'Ll}jm
Lo CBanal  ghall ans 350 ) e biag 508 GaBLTIL 08 0% e g IAY e Biiae Aud die 5 gl
¢ TN QLT sl g alaad g Ll o (phase separation ) skl Juadll Caay
«(EP/NBR,80/20%) bl dau Szl uldMyﬂyMM&‘ Gua gt 2310l A 4
= (UP/BR,90/10%) «(UP/SBR,90/10%) «(UP/NBR,90/10%) (EP/BR,70/30%)
=S s 78 aa (SBR) dalasd ol Ll faas die o g gdall Jladiyl dlla Chas e

CASI fles yle O pand Aba 953 ke Ll lealin (5 oDkt B Shadl uedll AN Lasd ang g
gl o) 58 5 ARl AU gl 5 Lpaad 53 o 53 g B (Jaminates Yasilia

Sl ddaline Glalgad S Gt LS e g da AN EBAS o e JolSie i g e Llae Y
sl dosbae s Blia W5 Gl W1 g 28 W g desall o 5 A Sl G LY e de gana
Cadaca’ A jadll G LEAYE e A sene Lgale Gy el LK e Caa 3l g 300all o liniViaa slie
PS80 385 ¢ P peSY doalh ulis gl all dia sl Jalae Dliss s LS el gl ol i
ﬂlﬁiﬁﬁ@\)ﬂﬁi‘%ﬁﬂﬁjjjgujy A ‘sacﬁLA.ﬂl P J.a._ui.\l_)\.,ﬁi'}"l PRYY dﬂu@-’—'

LAl Tl oS Lgaimy at 2my 3 gl

Alee Jd A gl ot Lgtiad e G yaBaag 3123 Redeall Aeglia (f Al 5l 03m il i 3
el i o ) (o0l B gl dan ) 8y el Calida 8 LTED (530 (e s g2 Lae 138 5 LA
W2k o g Aaatil  Lgilalu ddadl ol padl e culaila 38 L5 Y5l Jalal i 3 MAl el

RIS (10 TV DR I T



http://www.pdffactory.com

lE created with pdfFactory trial version www.pdffactory.com

LS el el e el Al g dena Lo flia Aisagdl LS il Caty 35 ale (IS5 Ale Alia  Liaidie
Gy 2 g gt Al Us gi daliuiadt 4 glia & se kil LSy W jiar prla 3 bl Al
cu»l_w\rl palall u.nl.@.\;.u.lcléjn t._i\__j]\ ua).lS‘ oJA g.\.lla.uM‘ u\_‘\]i u\__l L_ﬁl__ll)‘.‘ L_!MYI_)L\.\:J
S el e ot AlidA y S ¥ ) e YT e gd SIS Caadl 558 b ale S

TN RSP PN VN - BYCHE TR B WA NE - PPN P KW

Gy B gl e dg el ST A agliag def Ay pe EBLae Al GLSI fall i LS
L Lt ) el pn Laned J31 30000 3 LSl (Al o) ASdall ol da sli) et (b ciilgals
1oy lagnatlod s blal 5 jad i 5 lghe dobse Bamy o3 288 e la YT e 3l 5 Lo 30 CiV e
bole (e dad 530 A 5 il (e L (i B0l (g 55001 S (g ) el Aada 5 gl

A Cails e rlidll 5ol g (Jagdaly das sl

3lbiall o o 4ulSait 5 LgalS) jie g AT arcall o gl e olally jerdl < 3l Blat Lad Ll
BENPW! PR ARE darall e glae ) o g 20 (stiffness)\.gjcl.u_}l Lalita o ‘_=,,_'"|.\1 435 yall Jalaa g
ot A5yl Jalaa p a0l aa8 Ll ¢ Dot 2BLTN W 5 50 ey Balad) (alh Aaiss yedll (e gV

AT Al salad) ¢ dadall dadal T8 5 caliay e aias We 505

JalaS el gl 50 38 gaelilly o alall Gl gladl g oLl 3 5 aalt O pils a s Ladd g
6...::_‘01_1.“ le;.qj\ut ¢ LS fiag BREy BN Cral ga (_,__L:. C....».a'l_j ds.u_l (p aSthlZIHg agent)u.‘.\.l,a
' NaOH (_,_s:.l_n.]'l d}lsdldatm“J\}d\dquL;‘ca)mu&;@a| J'l_ls..u_)_lj_sr;h HC1
ZO R o aa g s B3 alas ) seas (degradation) Lellsds i sl w005 DA 580

_}eﬂ\(}aﬁ)ﬁﬂ\blﬁd}ﬁﬁjﬂ;ﬁ)ﬂ@)&n I ’G._S}_;‘jl

(K)ﬁ— gL _‘193..‘91_43(81-) Ls—*l—Ué—Q‘ Jadl t_tJ\JJ(K)dJl_)AJ‘ S gl d.nl.a_nd_)\.m\ =4 Lad
A ﬁ@;kﬁ\w#ﬁwbﬁ@l&(gr)ﬁyu\sW\J‘MM\;M]@M#JD)
Bolall il S e ol 5 ghall g g 138 8 il 5 a5 bl 2ay



http://www.pdffactory.com

The results of this study proved that although the (L.S) of the blends has -
increased several times compared with that of EP and UP, the blends have
maintained the general properties of their resin matrices. This investigation also
shows that the single and hybrid composites are recognized by their low density

and high toughness.

The hybrid composites have showed higher (impact, tensile, Young's
modulus and flexural) strengths but lower hardness and compressive strength
compared with that of the single composites.

Creep behavior tests were showed that the creep rates (£) of blends will be
dramatically decreased after the reinforcement with single and hybrid fibers.

The pull-out test results illustrate that both of the used fibers require more
force to be pulled from EP compared with UP and also show Kevlar fibers have
better adhesion to EP and UP compared with E-glass fibers.

The effect of water, HCI and NaOH on the blends and composites has been
investigated in this study and it is shown that water acts as a plasticizing agent
for these materials, but alkaline solution has led to the degradation and
deterioration of the (UP) blend, while acidic solution has no notable effect on

the blends and composites.
The test results of thermal conductivity (K) and dielectric constant (g,) show

an increase in (K) for both blends and composites and slight decrease in (g,) for
blends but increase for composites.
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