£ E
. 1 . o e L - ] . - 3
:;:u_‘.g.uln PE “';_j' PRELR ~3 —,!u:,:_;..u!_; i) J\lﬁ PSS IREN

PR | . nyono .
alalt e b 3 yaa {(:?J;Edd;._! E ja) i

A8 A skl Gl sl (11-13)% Ay (HMTA) god 155 puSe L saliay
3 5aS Lsa NI 5 (Chrysotile ) wsiwaa¥! s (E-glass)z s bl 5 (H.S) sl <l
oot 5oLl ) din gl ) el e gl Ar )l et 3.60% (A5 Sy 4y

AU N PRV W PROPTR I\ R L FPCAVRE JF PURY

Lina g 5 o sinani¥l s gl 3l bl s S LG ae e Y 55 LY

e Adi caiy €0y Una s 5 o gianna¥ls gla 3l bl 0l il pene Y g Y
() 53 gl oo

RETVUA PV TONT Y PP PG U IV FVRVRE P U

La.a.a:l‘_}::i_\a_i_gdﬁ'é‘w'l@:use.“ 3\.\5‘)1»]‘ 31)AUL€_‘M|_).:;\A3L_;‘.\J\ ww‘ uafib..a:.“u‘

Jslaall S5 Ailiae a5 ) < Laus &A1 5o 0a Anjy oLllS ) Al & gk o]
el 2D sadly 3 jad 5 e dauy NaCI2N)ald Jsladly HNO3(2N)  paelal
igclilhaal Liu iyl natural weatheringimuh Ay igsbh I Loyt g Sy
&8 dealall Q3 Ala A Jgall seaall Jeddnl 385 (artificial UV weatheriﬁgZ'

vie bl deaall Jlaal 3 olead) 53l s dadl g 7 lall il e Aanidag Sl

.aﬁjﬂ‘i_ﬁ)a-z-?;)"
S s aary O s i D (e el ) Al peinsd U
i 5.5 S0l bS] g ylall 8 pnad
J-:-_l}d,ﬁ@)‘_}a.“@lm_}ﬂ‘mmh)ﬁﬂ1cauﬂ@u\)dmgﬂ|gjﬂ‘u@

DF CrBated with pdfFactory trial vefsion iwww'pdffattoty.com- * “™ °* S



http://www.pdffactory.com

“feated with pdfFactory trial version www.pdffactory.com

b A jeal gl eaddl Al L3080 sl sl e, dgk _é_sj .
el 5 el syl Ly ya0 dan b _seiaadl) Eﬁw@h%lﬂ.km.
sl Jaall 30 5 pmadl il gend L i) A ) dpalaia) sl ol sl g g
laa 48 53l 5 ) ja da 0 aie NaCI(2N) saelill Jslaall s HNO5(2N) ;@Lﬂl Jsbad,
Z kel maand Sl Jlaalt Al b dnaloana¥l jlaal et al 5 o dlall oda asead LN Laled
el o2gd Taptil sl s L) Jebeo olun 5 Adlie 4y ) ja la 5 ]
Cmnd I (s 38 3G 5 GLIVL ol 6 gl ) me s o Aleall bl o jelf Adle 5 sy
33ha Al Ao slia el Jalae cadl daglia ) Ltay AS0SN Aailin Jhae i s
(HDUsa s 5 sy 080 Ll poadl 255l Lasad s c(Rneal i glia il |
iy 350a 5 (9.498 GPa) <liy debaa 5 (442 MPa)asing 35 ieslia Jgb A1, |
el @ gl of aay, A ally Aol S el 3l awas oS (82.990 Kgm/mm?)
zash QUL aeadl guaed 81 Al Lo Vs o gl e el s a il cild i paall
(HA) e s 5 o staasai¥]
Al ey Aol patbadll o ale i cld Jiad) o Alead pluld & X,Jam
e aSs gl IR A OIS Law Y L lasl 5 A A8 5l s Bl s **L"J"’
0S8 umalal Jgbaall W ¢ (HA)laa sy gl 5 zla 3l Gl sesall unedl SI3d)
ailiasd s e (el oaldl Joladl) Jiladl dis o S 5861
B aglie Y laane Aasiiond el pendl oY 450 of Aleed gt Coed
cisian¥ly gal GUIL seadl imed CSHadl Lagady oY gl 43l

(0.119 mm/sec) »_jia &y a5 Jasa I3 (Hl)l_-'f-*éﬂf '



http://www.pdffactory.com

DF cre

L

-

NN TN TN TN NI N TN NN

-

T N TR TN TN TN TN T TN T TN

v 8 {
*33 .

" making Hybrids Polymeric Composites with carbon fiber (H.S), glass fiber

Abstract 1

Phenol-Formaldehyde (Novolac Type) resin was mixed with

(E-glass type), asbestos (Chrysotile) and alumina (Al;O3) as reinforcing

materials, with weight fraction 60%. Four types of polymeric hybrids

composites were prepared:

1. Novolac reinforced with carbon fiber, asbestos and alumina.

2. Novolac reinforced with carbon fiber, glass fiber, asbestos and alumina.

3. Novolac reinforced with carbon fiber, glass fiber, asbestos and alumina but
with loading ratio of reinforcements which differs from that in (2).

4. Novolac reinforced with glass fiber, asbestos and alumina.

Mechanical tests including tensile, bending, compression, hardness,
impact, which were carried out before and after exposure at different
environmental conditions (immersion in water at room temperature for three
months and at different temperatures, and in HNO; (2N) solution and in NaCl
(2N) solution at room temperature for three months, and also exposure to natural
weathering and artificial UV weathering). Optical microscope was used to study
the fracture failure and fracture surface topography of the samples test at room
temperature.

Further, electrical properties were studied including relative dielectric constant
for all samples before and after exposure to different environmental conditions.

In addition, thermal properties were studied including (thermal conductivity for
all samples before and after exposure to different environmental conditions. The
erosion resistance was studied by using Oxyacetylene flame and
thermogravimetric analysis (TGA)). Also was made to use the optical
microscope to sce the nature of char structure formed after exposure of the

surface to high temperature.
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I The absorption test was carried out to study the hydrolysis after immersion the
samples in H,O, HNO; (2N) solutioh and in NaCl (2N) solution at room
temperature for three months, and the éiifﬁlsion coefficients are calculating for
all. Absorption test also was carried out to study the hydrolysis in boiling water
at higher different temperatures and the diffusion coefficients and activation

energies are calculating for all

In general, the results have show that reinforcement with different fillers

TN

leads to enchanement of the most mechanical properties (tensile strength,

Young’s modulus, compression strength, Brinell hardness, impact strength)
especially after reinforcement with carbon fiber, asbestos and alumina (H1)
whose Tensile strength (44.2 MPa), young’s modulus (9.4986 GPa) and Brinell

hardness (82.990 Kgm/mm?), and reinforcement with different fillers leads to

enchanement the electrical and thermal properties and prepared hybrids are more

thermally stable than the Novolac especially hybrid reinforced with glass fiber,

asbestos and alumina (H4).

The results show that the chemicals solutions negativity affect the mechanical,
electrical, thermal and physical properties of the prepared hybrids, especially
hybrid reinforced with glass fiber, asbestos and alumina (H4) and also the acidic
solution HNO; (2N) has more negative effective on these properties.

In addition, the results show that the most prepared hybrids are more resitance
for erroisn than the novolac espicilly hybrid reinforced with carbon fiber and

asbestos and alumina (H1) whose erosion rate about (0.119) mm/sec.
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