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MEASURING THE THERMAL CHANGE FOR
PARTICLES COMPOSITE OF UNSATURATED
POLYESTER AFTER ADDING SIO, WITH DIFFERENT
VOLUME FRACTION

Abstract

Silica material was added as a filler to unsaturated polyester resin with different
weight percentage (1%,2%,3%) and study the effect of these additions on thermal
conductivity coefficient of the resin. Fourier equation was used to calculate the
changing in thermal conductivity coefficient (k) for unsaturated polyester resin before
and after addition silica particles . The results show increased thermal insulation of the
resin by reduced thermal conductivity coefficient value after addition this material .
Also the value of thermal insulation increased with increasing of additive percentage of
silica as illustrated in diagrams which represent the relation between thermal
conductivity coefficient with temperature.

Keywords: Unsaturated polyester resin, Silica Material, Thermal Conductivity .

396



AliJ.et., al., The Iraqgi Journal For Mechanical And Material Engineering, Vol.13, No.2, 2013

. (Introduction)  4asiall

Jpanlly lgalpd Gruntl dilite yualia ipalsal) ) il Tt ALls slpe b L
de bundledaglaall a dalall Cuns Wypad allay Al palsdll e 3aaa palss e
i) ) il Gl [Brian, 2004 Joalsall (e Wy s 4lpeSlly dylhall deslialcistial
S Gl il ae A3l diaidial) gl Dl KH Q) JY) gl sind sl
Sle daxt ua il Al Apha cila sl e L) se b bl 458 6 Lgalasin
Lol P 30N 8D Jae JI5 SIS ¢ Alladl) afsall 85 3k (e Laiall 3 all A py (ais
[Joshifumi,Keith,2001] deels Adsie & oo 7l e lgiseluay GELSIY) A nid
Al G adge (e Al JlEm) 25 e 5 @hall JEY) aleha e sialla oo dphall lia sl
Al Glias 5. AT ) adge e 5ol Bl Aapd b iy Lsmeae iliall maed Gas
Aleasall Clias GBS (Applall — ALl — saelall) EDEN salad) YAl Tag dphall Ak sall
Lleagall 3 Ay e gl Algall o). [MCC,1997 1 Allall dsall b Lie dleagall algal) 8 Ayl
A SN el Calas Jie cla sall Lol delia 8 Galy cilipla 8 laass Allad) 4yl sl
) cleliall e aanlls ¢ 5ignae Sl sigal ¢ Apliadl) Gl ¢ e liall jadll b Jhaiy) Gl
I [James, 2007 saa s doliases hia Uy callss
) ) Ahall ddeasdll Lo saticall 0yl 86 2y [Kahtan,Ali,2004] olald)
Ciiall) Canld L al) 200S ) AiLn) ey L 13gd (gbadl Sl 505 5 Cm e i
farall daslias dphall Alasall o sl 38y Ll L3 L)y [2009 (5 AT o Land]
2y S pspesiiall 305l 2Ll [20100055 875 o] @finldl o6 Ll e siad (il )
Bl ns i) Capelil Cum g )lall alie st Jaf 0 (EP-10) 1SS g5 oS sy
Do - 2anS Vi Hilm) ey Al Ayliasall e palisd) Gk g bl (g el
salay (snlSl) il (gsiall alils Jid gy il DUa ) [Joshifumi,Keith,2001 ] talyl
Cpnd ) el i A1 B3l Gl e a €l cligaglly ikl = sasal¥) 30
ALY ey JSTI daslia g Ahally 4800 (alsal)

. (Experimental Work) el ¢3all

C Gl b dexdia) dsall =Yl

A8l e 2 g 53 30l Adlialy alal: (SIROPOL 8340-Pl) waiiall ye jind sl mily —1
.(Saudi International Resin Ltd (SIR)) sjeaall 48,501 (%2) sy 44l) (MEKP) ¢ 5i<

397



Al aay gl 4 il sl gy sliial g bl ) Gubd Glalus Jala e

Adtie Ay cudy  SIO; Jh glua Jald
e s ae
e SL ol

- (%99.5) 55liis (8 MM) s anss (2.6g/CM’) 4GSy Gand §sasa 1(SIO;) Kbl -2
(BDH Chemical Ltd Pool = sjeadll 45,80 L WKL ool (Sl Jiay (1) o8, JR0)
. England)

A Al Llagall JLas) il ymaad — L

sl z8 e S Lalah: YIS jumans (3mm) clay (25mm) iy gal il e sl 73l
bawy (0.5% ) Aty Jledll cillysSl 33 o ggind il Alaeall 5ol) g pdiall e i
oty Tadall ) \S b} dal) 2y 5 (3560 (5) sl Lygy Jalats (2%) Ay sabeaall sald) il
salay ) e oy Al Saldd) rm Jis s geaiall 138 Laliys (%3¢%2:% 1) ddliss 4,
Couay o838 5] e (5% Bpanall Appad sl Salll g5 Glanal Guilatia S5 Jsall Jié
(A (B sty Qlll (e zyatud asy ¢ el (24) 32 Algd S5 cliaml 48 elymg Qlldl) 8
o bl JLSY el sady (75°C) 4ijha a0

Al Llagal) Gabd - EIG

Heat)  iulall slyall dhal) loasall (ulf Slen alasinds Aphal) duloasall (uld dlee Cin
Cua ¢(2) A8y JS&N 8 miasdls (Conduction Apparatus, P. A. Hillton Ltd. ,England
@Al Jrasll dalas Glaa (Ray 5 z 3kl aeal 3aaly delu saal 5 (10W)  5)88 aladin)
e =i gilg (Fourier's Law of Heat Transform) (g)lall Juaall j)6 sl alasiuly
:[Incropera,1996]

ke Q
AT
A(E)
Pl
(W/M.C ) gy (aliys A hal) dbagall Jales = k
(W) Qlasg ouldis el 3aa g 3l plall 40l = Q
S (M?) oy i 3 yhal) lans) adae dalise = A
A(°C /M ) dlall s (g sl 2l =AT/AX
-(Results & Discussion) d.adliallg gilidl

398



AliJ.et., al., The Iraqgi Journal For Mechanical And Material Engineering, Vol.13, No.2, 2013

g 0 galial e il ol i) @l A yall Aphal) dibeasall Jiay (53015 (3) o, Jeid)
D ) gy Hhall a0 8aly e g WYL Dlaasall 1ad Cua ¢ IGL) GilBy, 458
Bhall dayo g Ll dags (Al wEbU Jalal JSel) (& QY]

bl ) bl dila) e (mlasyl las clliayl 3 ) .[Bogomolov,Kartenko,2003]
(3) Js&ll o LBy s L Ahall Adiagall dad palias) Uil Sy dle) o des Al
oo Ji1 IS0l 30l (30 (%] ) 4dl) Caliaall il pe gl Jsal) el dgyhall Gploagal) o )
O ISl Slay) dBley dags (gyhad)l Jiall A dlag ey ¢ Adlal) J8 e a
Al 2lSY1 (o L, Dl 5l Jom il 2500, G 53l o e 530 ¢ 0]
Sl A 3l ae yf3aY) dBle) dands Ayl Adiasall ad Jlagi [Kahtan,Ali,2004]

0o (%2) 4 Gilad) il je i sl w0l g )hall diedl A 30k ) a5 Lae Ailadll
skl 138 () .[Teh etal,2008] 1Sl (3316 30l ae Byhall JEY 35l Ja5 3 ¢ Sl 50l
cwba Je A Juadl Lo 0S5 5 (%3) ) bl Ao 321 ga el

. (Conclusions) «laliiiuy)

P Qb e e ) deadll & lgle Jgaaldl 8 Al sl PlA e
syl Ay 5305 o bl Ayl dylun pall dad g linf )
-] Sl 3ale ddlaly mBD A)hall Ll gall palias)— ¥

WSLeall gy sl Sl ¢ (1) a8, el

399



Al aay gl 4 il sl gy sliial g bl ) Gubd Shales Jala e

Adtie Ay cudy  SIO; Jh glua Jald
Jea sl e
e SSU edad

. 0.35
£
s 0.3 /./-
4

- 0.25 % .
? Peie—f ——Fure Resin
g 0.2 704 ORoE —h—1 % Si02
§ 0.15 200605 —e—_ % Si02
S o1 3006 ——3 % Si02
E :

r 0.05
£
F oo |

25 30 35 40 45 50
Temperature, °C

o) (3B ABLa) g9 O adial) 5 il (15l g o) Al il By ) s sl £ (3) b JS

400



AliJ.et., al., The Iraqgi Journal For Mechanical And Material Engineering, Vol.13, No.2, 2013

REFERENCES.

Bogomolov V. and Kartenko N. “Thermal conductivity of the opal- epoxy resin nanocomposite
", Physics of the Solid State, Vol 45,No 5, 2003,PP.957-960.

Brian S. Mitchell “ Anintroduction to materials engineering and science for chemical and
materials engineers’ , a John Wiley & sons ,inc., Publication, 2004 .

Incropera F.P and DeWitt D.P., “Introduction to heat transfer”, 3 Edition, John Wiley & Sons,
1996.

James E. Mark “Physical properties of polymers’ , Hand book, 2™ Edition, 2007.

Joshifumi Sugama and Keith Gawlik “ Filler materials for polyphenylenesul phide composite
coatings”, Conference, California, August , 2001.

Kahtan K.Al-Khazrgji , Ali I.Al-Mosawi “Effect study of magnesium oxide on thermal
conductivity of unsaturated polyester resin” , Journal of Babylon University , Engineering
Sciences, Vol 9, No 5, 2004, pp.867 — 876.

Mcc Rum, N.G. “Principles of polymer engineering” ,Oxford Science Pub, 1997.

Teh P. L., Jaafar M., H. M. AKkil, K. N. Seetharamu, A. N. R. Wagiman, K. S. Beh, “Thermal
and mechanical properties of particulate fillers filled epoxy composites for electronic
packaging application ”, Polymers for Advanced Technologies, Volume 19 ,Issue 4 , 2008
,PP. 308-315.

il ) salal deaall da glia 4 )l el dgbia sall Al 527 508 ) s (ulie (udin ¢ il elapd
oala 230 ¢ 3 sall duria 5 LSSl nigh A8 el Asalle “ o 50tV (e (3382 31 i) aniall
94-83 daiia ¢ (1)a2ll 2009/ e -18-17 b dnslnfAnsxigh 2SI 531 alall jaisally

ASal el il gall il 7 33l die b A se e lalu Jals e ¢ g guasall il ) e

) el Rangd el alad) il allh g 5 ) yadls dbeaiall sl U 5l all J el cpanen]
82-75 daiia 2010-¢lss -14-12¢ Coail) — i) 2,00/

401



	1
	2 - Copy

