Rafidain Journal of Science

Vol. 29, No.2, pp. 51-63 , 2020 Q"'“'Pﬂ*‘

L ‘T
- 10.33899/rjs.2020.165365 O

https://rsci.mosuljournals.com

ISSN: 1608-9391
e-1SSN: 2664-2786

Received 11 /6/2019
Accepted 26/11/ 2019

Ll el o Lloly Uisas¥) (sonlosey el i
(Olss loyfendia 58 Sl L) @adlsd) blall

Abaa (uigy algu®** Joy 2aaf ag) ** S Gmaa (pia®
doasall daala fAdjal) oslell A gill 440S [e i) il
*E-mail: dbgpman@yahoo.com
dr.raadrasool@yahoo.com*#*
seham_yns@yahoo.com***
gailal)
(B) wradsd)l Ladall (o ulad il AIfie dlse yumad duball oda b S
el aaall Kl Ll Galae acadl (UPE/PU, 95/5)
Asalls (B) el Lalall a5 syumnall z3lail) Hlal &3 ey (75 - 150) pm
ASpilShe @bl clised) s3a a3 (B, B, B3) 4ae i (e byuanall 4SI5iall
s30Lally (Compression) Llecasyls (Bending Test) eliasy) [lodly dlicidl
oY) il cpelal L sl sla dayn xie (Impact) deaalls (Hardness)
Oy Bz Auall 8 6.15 GPa «ilS sliasY) jLial (e cligy Jalaal 0 BEURE
Loglie oaadl Olb Labualy) dagliad dailly Ll Lae il 3045 ae i Sl Al
Wl .51.29 MPa led cualy Cun bVl decad) By dusll cul€ Ll
945 Hs gl ad ol cialy Cum ane il 5015 ae cialajl 8 3500

Al ailiad (gpalss Taild A ale s AN claldl)

51


http://dx.doi.org/10.33899/rjs.2020.165365
https://rsci.mosuljournals.com/

QA o Guae G 52

dasial)
Ay Ailesl GlSpall o2 e daild Allal) Gileliall aliee of dun oludyl sla 8 5508 daal el )
) Lty s ol sl Lol MaSe 23 sl i Ll Cum lns Dol 0310 (50 00 Cpaall Lidlle jpucit il
aakall a4l slsall Cljas (say (Crawford, 1998) syshie Ak dgale sjeal ) dxils dlae ol (o i
Al Lpaibiad 50ty cuaallS (a0 Hse pe 5l lgiys Addg 3 giag Tuady Tl sa (o a1 Aiaiiiall
Jrdl e Alall 808l ¢ JSlly A gal) A ggun ¢lgilalasiind i laa (o 2 Laa JSUllg )hal) daglia bludlly 439 sall in
oS glal 3 Jai Hlal) s chadad) o V) 50 e s liaall s3a (e aill e (2011 ¢ e li)ll) gl
Jsa pe Leala iy LSS Chadsall Gailiad pund Jal (a5 (1993 (2aa) Apliaiily Lo lia Gl @3 585 ¢
FS1 4 Gisle aan oo Ble Ay ASlie dse o lgie Jianing g5 o(Crawford, 1998) ciluilally oy gyl
o) -(Callister,2009) sl \@lisSa & 555 of oSay ¥ pailad @i sale o Jsmanll Cingd (cpliaiie )5k
Fine ) zlasl Gl (e Wajpcans & 0 1930 ale zlasl) Gl Ta &aad) ghailsall Galu) <l 481l olgall alasin)
Jiy Ialusal) slgayl of Cuay gy pe Jasig G o) Ll ol zuhy <V ahea 3 3dagyal (Fiber Glass
$mall iliShiall A8l Gailadll Slicis .(Battelle, 2008) hlud) Jeall GLUIY) aulini el AT L)) il (e
oY) ity AHISal) atiliadl) (b et sy Y 4 Cus gl Aale 8yemy L35Sy GLIVL 8 haal) el (e (GGAIL
leana 33l 5l Ailalll alall A8l Lol GHAL e xill aadiigs .(Ebewele, 2000) @Al aa ajsi 25y o e
= Sl LAl Gk e Ghadal) ailiad st S 4l WS (1993 caeng) baliai) Lgaladind 2K e JI6 Las
Z ) e el oy 2SN (5 3 Gl Ayl 038 (e Sl s (POlymer Blend) dppedsy Lidla dlSie gyal @iyl s
Cia) Gluhyal) e aaall @llling . g)a) el sl Al Clyaise an yaddsll 33y 31k e (Copolymer) dgpasl s Lida
phall dayn Lal A (2010 (oosals @bl al Cus ddide L dge Blsie Apads LS dse pasdy
g5 Al Jsudll Clatil) Go (el Jals (o A Aima A5 Ssal Digpall Jalaa 2 o Aibesll Jidladlly
&5 «(30%, 40%) Lans oSy Gusinn) G Y ALRYL 1Ll Laasl) Gl (sial) (uSsuly Dshys
WlhesS ddlaey ddlide dpha Glayy 4 Agyall dalee luad L) LA ey s AShie dlge dhw jpuad
Jillaall & liall et 5538 caly) LS SIS (g pal) Jalea o <l yfal) dapn Cumi) LalS 4l il <jedal L dabide
Sy Ll La gl (g Jala o ggint ) il sl gl coelals cdigsal) Jalae wf il Adliaal) A3l
o i yelal 30% cana s lisesl) e ggind ) @l o a B Aigsall delra o 85045 40% ena
Gramar el il e il sl 3ol Sl palidll (2015 (g als pale) Guo LS il daladd
e A deral) Aalid dad el of @bl yelils (0%, 5%, 10%, 15%) cawills aesill &5 3 L Laeslly o gt
e b 0ls Lalaiy) daslio el elisasll5 asnliilly slsiall & 3laill KI/M? 525505 12 5 14 iS5 (109%6) pe il s
lgied Gl s0all Ll L Vgl e agstially LuasSU MPa saa525 180 5 229 <l (1096) 4jsll il die o \gd
) 3l Z 3l (e JSI BNH 5255 12 5 15 dagiyy (15%) sl vie dad el il aexill du 52l a3
05uSas (3BHM) s aaas zladll (samse ALl a6 (Musa, 2014) cawps WS . sl o Uia gl o salasl
&) BB ddl) o bl ¢jedl (90/10) Asys sy (UPE/PU) (e lada ) (10%, 20%) ddbiss dpena
g pal) Jalaa s Fadaally 3300ally ¢ LadV L Alicial) A€l (alstll € ISy Guen 3 (gyaddsall Laglil)



53 L LS (ailadd) o Ll Lisa g Gaabioey meill il

e ey IS LnaslV) Galias pe e (galss Jald o (bl 3 A dlpe Jpiaad ) sl Cangy
daslia plall ¢ sl daglia oz dgaill Lehoaty o lini) Laslia amil (Aigpall Jala) LK Lguailiad duyyy ddliss
Aeluall b Leie sl (deral)

Jard) 485

tduad) dlga
:Unsaturated Polyester (UPE) asdial) s jiul (sl gl

(Turkuas Polyester) &Sl a$,al (e misadl (TP 100) g55 gl e il sl muly aladial
((1.17) Zesl b€, 25C° xe (350-500) (centi poise, Cp) 4aimsil zshis calid ol Sy
gy oS Ji Jfie ge 3)le Aladlls 41 (Hardener) slas) dalaly dlall Al 1) 4Bl A (e Jsaiy
(25/75, aleas/Osinl) dsaaall danillys aliaall 5l ddla) & 3 ( Methyl Ethyl Keton Peroxide, MEKP)
san sl alaall aladind Aysa Can Gllg cadoaill Cangs il sl 5l (e (10g) JSI i) 138 (g (0.03Q) Jlasiasls
o i (ol pailiad e pans g (1) Jsaad) @il D6 i lls Adlad) Aleail) Ao e G5 053
-(Akay, 2012) (Hyer, 2009) (Callister, 2009) aziall

el s il o) pailad e lary i1 Jaaa)

Product Densit Flexural | Flexural Compressive Fracture
Name | ( m/cm%) Strength | modulus Strength toughness
) (MPa) (GPa) (MPa) MPay/m

UPE (1.1-1.5) 59-159 3.4 90-250 06

:Poly Urethane (PU) ¢ As

als<1.14 glem? ask<; o<l = 0 3 «(Baalbaki) 48 )%zl Ll (s )l S i)
cliad) e aals en G adsd) e b Bawiy (abivg ) sladd) g Hadsall Ll he ojaani
:Si0; Powder \Slad) (3 sawa

Eiie (@saaally cJabiall alaaiul oagaad o5 (Mlg (75-150) UM (i zolis ams aaas IGLA (Gsaiia pladind
s (2 dsaadl) 5ol 3 Glsdll maes (sl (and Gsaase sa5 (Filcom a Sibelco Company) 4S5 Jé ¢
.(Doremus and Shackeford, 2008) «(Coble, 2003) «(Callister, 2009) Lia 515 (L) (aibiadl) o iaxy



sl (o Guae G

54

sty 1Skl il any 12 J2a)

Knoop | Young's . Fracture
Product | Density | hardness | modulus Compressive | Flexural
Name | (gm/cm®) | (100gm | (GPa) Strength | Strength | toughness
g g (MPa) (MPa) | MPaym
Load)
) 2.65 800 83 650-1100 100 0.79
SiO,
3.97-
Al,O3 3.986 2100 390 2070-2620 282-551 4.2-5.9

:Aluminum Oxide (AL,O3) Lisasl¥) (& saume

Gaalisall (pe sag ¢ JALL) (a\aa.\.u\.a ol a4 Lﬁﬂ\‘ﬁ (75-150 Hm) O Cjb:\g A L\.J.Ajﬂ (.93a r:‘.l;:\.u\ a

.3.95 gm/em?® 4lis y Sl )
sl zilad sl

(UPE/PU, 95/5) (B) reilss asls (e (sl il (By, By, Bg) dppaddsd) clliiall (e g 153l 4335 jppimas o

CilisSa Cand gy (3 Jsaadl) 5 Asal) Al ddpylay Ay g Slal) IS0y LinaslY) Gaalise (he Adlide daana iy dac e
ASTM-) ¢ liat¥) cihylas) Clialge casa dadaie Sl SYI o (il 8 Tadall s 5. cilipal) juzaad 6 210 ol sl
¢(10%6.3*120) - MM saasy bl slay) il ¢(1SO-179) deraally ((ASTM-D695) Lyl (D790
50 aie cilimll 4y))a dlelas ehya) aiy il e derally blaails «lady) cilylaay (10%10%55) ((10*10*20)
# 4 sl L asYly Jiall (3y5 aladt by ol iall dada Wl A Lalaadl o)y a) a5 LS el ¢330 W1 C°

-(100,200,400,600,800,1000)

Wjpand 8 ALR0Y gall Lpanal) oy panall cilial) S3a):3 Jgial)

By B B

=!|

Symbols of the Percentage of each Material in the
Samples Samples
B Blend (UPE 95%+PU 5%)
B Blend 95% + Al,03 5%
B, Blend 80% + Al,O3; 5%+ SiO, 15%
Bs Blend 65% + Al,03 5% + SiO, 30%
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Reinforcement Effect of Alumina and Silica on the Mechanical Properties
of Mixture Polyesters (Unsaturated Polyester / Polyurethane)

Haneen M. Ali Raad A. Rasool Soham Y. Moustafa
Department of Physics/ College of Education for Pure Science / University of Mosul

ABSTRACT

In this study composite materials were prepared from based polymer mixture
(B) (UPE/PU, 95/5) supported by alumina powders and silica with grain sizes (75 - 150) um, these
samples were tested B and B;, B, and B; respectively.

The samples were subjected to mechanical tests represented by bending test, compression,
hardness and impact at laboratory temperature. The results showed that the Young modulus of
bending test increased by increasing the strength, and the fracture resistance was reduced by
increasing the reinforcement. As for compressive resistance, the maximum compressive resistance
was for alumina - supported (B;) sample 51.29 MPa. The Hardness was increased by increasing
reinforcement with a maximum value of 94.5 Hs.

Keywords: Composite materials, Polymer Mixture, Mechanical Properties.



