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Abstract: One of the most important characteristics of denture base is thermal conductivity. This
property has a major role in secretions of salivary glands and their enzymes, taste of the food and
gustatory response, Polymethyl methacrylate used in prosthodontics is relatively an insulator. Different
materials such as metal fillers and ceramics have been used to solve this problem. The aim of this study
was the evaluation of AlyD; effect on thermal conductivity of heat-cured acrylic resin. Acrylic resin was
mixed with Al,O; in two different weight rates (15 and 20 % of weight). So, group 1 and 2 were divided
on this basis. Samples with pure acrylic resin were considered as control group. 18 cylindrical patterns
were made in 9x9 mm dimensions and thermocouple wires embedded in each sample to act as conductor.
The specimens were put in water with 70+1°C thermal range for 10 minutes. Then, thermal conductivity
was measured. The resulis were analyzed with variance analysis and Dunken test. There was significant
difference between thermal conductivity of all groups in all period times. It the first seconds, thermal
conductivity in groups | and 2 were more than control group, Therefore, for developing of thermal
conductivity of acrylic resin, Al;(O; can be used. Certainly, other characteristic of new resin should he
evaluated.

Key words: Acrylic resin- Thermal conductivity- Thermal diffusivity- Aluminum Oxide

Journal of Dentistry. Tehran University of Medical Sciences (Vol. 15, No. 3, 2002)

WS

15 230 431 (st 3 5 (53152 308 b7 53 (omee QS o8 Col 1 (5l JUEBH 5350 et ke Sy g 51 (S
1 opSU JSiia op) ady jelate &y Zewl pwnd Bale SO p0 oaliial 3y90 S ST s peuls 300 ol a9
Bad U gaiog ol Sl oulee g Llje gl Sy a8 e 23\l | Swol g g g3 ola a8 dloa 31 Al 3lge
13 (ALL0Y) siisnsl] suuS1 1,5 51 pobingys s 1 plosil gl S i 51 5155 5l JH 1 ABOs 31 (o2
£ailgin! diged VA Slass o oaliwl Coule S Sl ST (4a5; 1392 b Gl 13 (LY + 9 710) Wglite  Jjg Cummd g2
Sy 3 Sy e Wdiged auh aidlu 397 Jg5 90,5 maw ol 3550 ;3 & Jokie WA Sl 43 p39 ! I S
Aliseo gladng 5 3 Tl JU ol g 238,85 1,8 o) Kaile a2 3 Vet ol lases j3 (ladd Ve Jloj oagasee
o233) 293 0955 3 (earimagll daaST I3 (559 710 a3LS) & (ST 0n35) ol 9,8 alls p0,) 28LS 09,8 Jalid

LR


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

O 1 pol Soms j385 - (liskee jligs 5553 e adeg oS ST s 95 Sa o JUE gy 2

90il 9 oyl LT 51 Jeols gl aid dualia g 68030l oginegll ST D145 jg 7T+ adlal &y by ST
(a2t £Laagil Vo g ol 4l 0) o Juolsd olod 53 89,5 duw ()l JEDI m 1) (5l skme MBI Sl
09,5 jl athal gbadl 3 (ogeases 33 9 Sl Slekg s 32 (Folye JUERT line o5 21> Ll gl paizmed 221 L
oaliunl b ST s 5y (Tl Sl aldl g odlo onl I 19 o0 A o) tliisd b el YL b

2y 18 eyt 3590 Wb 3 Jole (i) 5900 Rl il RIS
paeng)l AT (o JLATT - e JURT - (o 5T o0 v 5lg ls”

(AL Jlo o )lo 1B 2193) Ol (iloss s iblags Soloss 5 (Sidjy pale sl (S juilass alovs

{8) 39 o0 yular 203 mat 2

SrSeluil b Ghge > alla e gy @l Sl
Jup Bgwsls cume y Jlasily)sS cuas gladle]
J}}d acalisma LSILE‘I’I)l)} )"} g '..ji].:'l.ﬁ-- D:.IL:\ Ej.; )L&% 32
Gl ol gl e oty ol 488 )18 adllas
booll b oolse ) e alia Pl e B 4
(P) 5 o g o> | hlS

dge jl e sl B odg cul p ome gSU
Db el ayigw o YL gl sl b ks
S s 4 Wi o e Sl (K paiel
B So postregll & ool b 295 L ST e il
PR ulf)ﬂ Cgy A Cawd ] Dylps <l
Opiman g Abb o i ply aw I_-j eads” sl
Szl o] i ateasly (Jg 3 ble b g ppp gl
YL e fpioman g opMh) G pas g by OB
¥) 3950 ogmine ol cglee alox 5l b

4 63,8 Mel VAL Jlu ;> Sood 4 Sehajpal
Jzl il 3l ey (b ST oy % it sl (255
» JE3 s oiy G e bes b el
oy b gleal okl o

dgdas

aala L-J'|5J-_¢ dy ‘_’J__;)f-l Sy, a8 el Conlpdls
ull._..j.‘l d u13|)5 J).g)l.f dgg I-I g .}5.-.3(5& salaz.al ):-‘J:J.} e
Bisa st 5 abler wicsariminhel aeslasal)
La'l'l.a'lg‘:' LJLL.-' 5 ﬁ_{ Ipll_",':_‘:x_:...;ll )..\]:JJ Uﬁi].;.a L_-;';..L-.‘} N
St Jito s e ol (1) il cull
S olls L Y L._.J.,:_. a8 sl -V Wimk® sgis
s piiih Bk o BE s SR DA 2
ops sl 5 3l gy 4B 52 5 (Bl Sl
sk 5e Bl

a5 Wages pMe! VAAY Jls ;2 Fischer ¢ Kappur
0if mdy ot FlFan o Ve )l Jla]
whlsS Glely 5 2liz e 2 285 4y 4 g dg)l
oo 3 p5 5 3w (213 2ge (> Slpeds &) o
(¥) 2yl s

2 eedld S glgis 4 gl ead mig e
i lge Cilize Sl & (G55 Sl (e
(£) Cond 23,3 13 adllas 3590

Stall aga)l 038 md g S cdl Sl Sl Y
g el Kl (5385 gl s> b 53l o) bl
g

L


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

(FAY Jlo ol 1 8 593)

Ol ilagd o giiblage Dlexs g Sy pale slBlils S juilais Al

(3] ol glii y ol tes

Sl (b ol (e gkl ) syt 9
2 3 et plSodd Ogup p (Jgliie g dasle
1) ol 0391 30 5T slons

tlisma dlge 150 2jeesls slagn)y Cusll S
35 o 4 &8 conl 0ad aoliil caind (glapld ales )

ol e a8 s eslizal L]y Cujerels Capdi sy
Sbd & () Sl & Ceglie 5 (S Pl
(1) el il

posiragll ST 3953 Sl s B b Gudodd ()
ir ol JEBT Gl 0 LY 500 g de)d 93 52
433,58 plol comla S L ST

I Y

ol 2Bl g | oy adlhe ool
gl maiges sl o L3 alie Sllbe jlne Al
il JES Ll cae b ges e FosgS
1-S1 ggS @by wedgleS (LT sl
5 i ool o biaas 45 33 oz ppie
8 adllas 3y90 o1 ()l Jladl ladd el )3 (Jg 2,
b g

g2 32 09,5 Jold lndigel
(pals (ST sy sog) 2ol 09,5 =
(Meliodent: Bayer UK)
w81 2L 559 700 Jol3) oyl atslojl 89,8 =¥
(ST iy 2292 & o psices)
dST oy AV Jobs) ¥ sled atilefl ag8 -

v

(F) ol olyoms o ol S5l g atinily

5 iy b S cand @ Gl Jlil ol
3 Sk ST iy g 028 G ) o pasieesl] 5 o)
sl g | gl JUSl g 2555 e 8 e Slel
il JESl g dgd e iou eSeple o Sl
{¥) 552 o Yl iz

Jio il (oole glacSalps 2dg > capiy b
NES s gm M OgSede Ly posisesl] e
Slils & L 5l Sy S Ji) o & pgseeg]
lecriy P52k Olpe @l ol el Suo
poogde | Sl cla s bl 05 aslazul LAJ_)ST
38 ool Ll dbs ) g yhaS Al YU )l IS
(B) 2223 g0 )13 585 o oS |y Fay et sl

v Jle s 5 Messersmith
Sl ey sl L2 gl (Sl (sl S
ALaO4 ,L_g].&-)ﬁ....gj. jl 'i_&_i-'i ..;.'-.':‘,5 PR | 15#-[_'_:,.35_}
Lo yS g el 22,8 pMel g widged oolizwl (Sapphire)
o)) Gl il wdy B 4 iy sleaep
TSP IR PN FIRSIRCR ~ [
Ll adlles (5 sl 7plas Lol plSoninl alaa 1 (S0 58
02,5 (piy oy plSoul Gl cel Seelyw ool
()

aS 4,8 pMel VAPV Jlo o Greener g Grant
iy b paseagll 28T ol i slausd 3l 51
(A} b a3l (350 U s plSi] Luh.i‘,fT

ol o b ol g uJ.i)Sfl sledigel glaallas Lo
ol (als Lges & o ysbl g duel)] Al


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

U8 p1 ool 3ama 53— Olskee jligs 355

i o8 L ST s i So Sl e JUiil )

25 18 diged S0 3 30

33ole gt > otilafl 05,5 s JoST o
g Az, S 5 e y3 sadoboul Wae 13 ur (3,5 a3kl
ST dakad e e 255 03,8 Yoo psijlid coo
B3 a4y LigSga s g 45 0 g (5t &5 L
psi ,Lid cos Jae base g odyS 18 leaiged 300 2
A adlg ¥

YF ) g dind oolel o SYsb g b ladiges
g s o lakiges X b Jae j cele
5 )18 0 3l (BT sl plodl L taings 5 J RS gl
nyai) 25 Juols el diged 350 30 ksS g0y o
¥

3 sl TE e & ladigad L] halesl ya st L
S plos 53 diges s 13538,5 )13 Laso (clod 3 9
a5 e g adds FO Gt 4 3l Sle axpy oY A
g b8 18 ol Sl az o ¥e£D ol FLo} 33 diges
b ocelaad Ve loj odglone Sy ;2 Lnaiged 3550 (glad
Cog gl e Wgeipn b (gySelul jagey SeS
3,8 dsalbne L Rlee 5 285 )8 ule]

T ol e K8 U sl chwd 4 bt
28,5 18 byl 390 oS3 igeil 5 oS pilyly
s didl

adiges s JEl e 5 osel Cuwddy uls
Cilie (gleglej o Vo) (odale]l slapgyS g 2l 0g)
(ddud> Ve b agl Ve Jeolgg b ol 5l s 5 (ol 4l O)
ca S E oS ggeil 5 abcSy il T 50
wlady slaad g 2de Foog)S b gl ladiges J5 slaes
» ol o @l g b T gl e lp )]
ol 02a1 B g ¥ slidgan

(ST i 19 4 S pgsiveg]
g ) .‘.’&)15..:- J.ul.u.- ozl 3)80 l-kl"“};' 3 3.]}11
{Bayer UK) cirgle Cudula & ulﬂ)gT sy~

(Martinswerk,  Germany) FW,HJ__.S’ |l

(Y pgai] Y o) cledyz)
Sy seddes A Sl b 25 (glailgial e —o
T

foee /Y jld LK b beSee pee 2

$sSoiul <By b K b ()l jguin b plegayi g
slScle sy NVee BV

n_"lf._,-._'?tfo' }.J

il
(DT-838 Digital Multimeter)
ST 3 Y g N (G o g o0l 2
eyl e (o park olen cpgienyl
Vs b el leng)S 5l 698 Slasuls

Sl sl

.C.-w;}! C'..:-\.,-\:} 3.:]_}31
Jges8 ol (5598 (o2 g Sl O She e
115 eolial )
m, +m,
¥V, +V,

P=

AL;O5 o3 )59 :my 3 Qjg

*LL;_(.J‘; ;'AI‘-,:) e '.1'-"-3 PRI :1'~".|

s P=ANA griem’ e Sl fze (el e o>
T g o griem’ AL;O3 oz py>
(V) 2l o P=-/a¥gricm’® pegigs
181 3 b sy g BUST & G ey
o n.}lli.;..;;'. SilelBIle] @ ad &l ) pguiagl

Jae 33 jeske VA ol L lailgin] iy digad
P ol e & S A g 4 g & gl
9o & hsSser e U Cudly I8 Jae Lo Leend

Y


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

(A Ul P o lod 1D 595)

Ol loss s pidlag Slaas g (S5 pgle sliiils S juilais alms

peseagl] dS 1393 ciliond JIU1-Y Jgao

ST 3358 | S0 801 6 o booundd ¢ S b Oliasuiia —) Jgaa

pASVI AL O | P gasoyl]
Ay Si0, f.-—f4 Mpa (T-°C) dai plSoctul
' YRR TRY S o Fe; O,y FeofY. Gpa (v+%) Szl Jsto
| sht—ga CaO TYe—Td- °C il Sl
Keled TiO; Yow/mK® (Ya%) g culin
A+(Max) NayO Yeoo¥Y.. Mpa (¥ L Ld plSomzal
hefee¥ P20s | Yl Fire Resistance
Aoy | Zno | ' 1+ Mpa (YoPe) oS plSiomn]
AT Loss on ignition Ve "0em | (Y% £ 5l o3 Canglie
AT o - AL;Os ¥—0 Mpam'? | (Fracture Toughness) | S |
/A griem3 wepate (3
A%+ Roc | S
Vg ) otalojl slapg, g aald 098 Olasuldo -1 Jysn
|2 0l o doyd | B39 | STl ae | ALO, 013 | 5P
griem’ (5,90 | ALO; | g 4 ALO, (g) (g) T gy S
M1 s T PRI
VT ¥y AT oy /3 Jal egS
WYEY AT AR FIA WY a0 0g,5

2GSl g 4 oSy il g 5IUT sledgel gulii -0 Jgun
o) Aloldys Lod uns g1 iy lojl g )5 Y

Oilejl alaml adli Y

2051 g a8, bSy Ll g 30T clidgejl gl £ Jgas
loj ddold 13 L3 s 1 ollojl g )5 T

OrSild s | jlere Blysuil g pBilie | eiulejl 89,8 Ol S L . -
sheme Blyzl g (pfilis | oialojlng 8
Y ¥ ] b ]
* 4 VEIATTTRE - Y Y Yooy S LA EIATTTL VY| Yoy S
* * TEA T YAAT ¥ ooy, # # VEOUERYE LYY ¥ oos,
* K TAOFEYE . Y- Y ag,8 ; LA YALLERYE VY Yoy,
i VE[ TV HT/A VY 5 | VYIPAAREEAVTEY Js
T P o
ialoil 3490 loj Jaolyd 13 padslejl 09,8 des 53 bod Lial380 il T Jgda
| (ab) gleg_—
We | Qe | Yo | e | o | £ | Y | Y. | e 8 | e g .
= "----f nj;
¥ £F a3 FUAY | aviAY | AT | FRIAT | TRAAY | vaSAT | RIAY | i
; v g | BT | aAnE | avhE | Fa0E | YR | e | FAT
V.0 | RENE | FYIE | B0OVF | TEIVE | YANE | WANVF AL
Y


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

OB g el dema i85 = 0bakee jligy 28

oy LS ST i) g5 S ol pm S ey

Vo ol B adl Yo Jiolgd 55 Les G g S0l
b Ve s 4t Wl ol 5 cdudy plool gl abdo
) ol sl ledgaz Lo med 41 992 Giale] ]
Jeolsd plad o Laa 2ol A Kle £ Jgdo 53 Cal sais
.l:-rw.*l 8 dad hJJB]i f__.'l':“'ihji a2 ;,lla_'l .}I_;B..-o
g0 095 dw > Lo Ll ol o ) (6)b e
) olaisime BN S 3a3! gl 0 5 F (sledsz]
(P 308 S T S g8 el 3

4 oy ald 098 & Cud pgwr 5 ped slapg S
ccmi a5 iao AN P Y s
a.'Ji B oow g cadly debl lowes ol adl £ U
@ Vo sled & pow 5 pgd shrgS sladiges
wloo & a8 ¥V 5l s 4l 09,8 o M ol Sl
Ay Jobss

ladigas Sl JEl e oSl & g
S cilizes glagloj o balejl glang,F g aal g
R P nJ}fJ Esome 42 duulio

iy 2 ALIOs (5,5 Sl jlisileges s S
e o (ALIO3 (G359 AV - (gols) o 09,5 g ]
S5 il NENE § ol 80
a Clusy Sole 0wl lanl [FeF (ole o pai)
ST NCIDINE £ T T Y
s Jisfpep buy Syl Jl ) el gols LS

S Aol 9 S

3390 bio¥ 90 5 pan g B Jdo ciRage i — Y pigeas
aalilag 4 salauf

o b ol ol saiaian b slaaiaes | S0 -7 g
oS ge

AL:O; ‘-’1JJ‘L'L7L1}S| ey E}bﬂ: _51 g_i*-.'*'i' - Paad
(Rl Vees alas)3)
e -

! o il

AL; Oy Cﬂr‘,s hﬁ;iu-u_jbglﬂm }'u.-l"‘“ -£ gt
(R ¥ere olis)p)

TF


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

OFAY Jlo 6 ladd 1D 0 y93)

Ol ilosa o pmdilage Slass g (S0 pale slilils S juilais dlns

abej -l dlaen Messersmith dalllas b a8 050 o
G (g Camd 3 38 423 Ve (clod &
Al 53 fag Al OY AV JSig Cad 3 g a5l S
G ¥ ay Sedp el gy s bed ol i ey 0o
slod 0 Inigas plos 4dda Vo L B 1 5l e g <ol
Sl slaasb o atege 3 cob b 4 Ve
s AV sladises p Sha JEEl e ilejl
0905 & L gl ol g 291 503 095 g3 1 sl
st S5 Massrapasyi hrecudivasegd 50 Gl
cledlej o e L pliia o ol WSl oyl
Jodel @l gammen )l (dohy cosal ol
oS g by T slesgedl s2 (o )lel (slanals
o355 33 Sl JIESh e o s A5 (0 5 ¥ csllyan)
oy s 1 Sy m o Vo) eliloj] (clang S 5 2l
ol el dazily s e M]0S5 b s ygejl 3490
Lol g S0uSe LYY (ilol (cleng S 5o Y
21y 2gng dnld 0g,F

ol 05 aalllae » hlSea ¢ Messersmith
ol 390 (sdlo poegMe |y (S5 onjy ol JlaD]
4 g WoaS 5 Ll glaba JS8 (AL;03) Saolpus
Gy Sl b Wi ) Sl ol
pol 3a 1 dg2g ol L H(B) A0k azsly gyl sl
b el e BB gl 9,5 Sy 5l ealital |

S| Whiskers (gl S0 Syl dg29 L
s L Messersmith dallbe (3 o sslize] pauoegl]
A posael ) g g 55 515 Bllan 5 (5058
Ao (ST slacw s ol ptalil 4 B S e

5 p3reg] 1S O3 Gl Cnogad @ cayi L
Ol sl slopkd & s ] oS dtnil Guien

Dged il paf 3y g YL il JES L eeeld

Y

3 2biz (il laen S egasy g b sl
il Slaaid oyl s e L8 il ceu 1) Bl o
g o s ool S0 5 oo o 0> (Sl
i ile o bST elaopsy o bel e #, a4l
o 43 ST dadi ol @)l igdige g
sl 4,3 15 Gialejl 3y9 Loyl (b yST e (s &
s 58 il Lt S Jen i
4 (g S oo B 1) e Sl (ol JlT g 25
Cowl 03,55y (oages 35 Lot slomagioee i
1Y)

Ju: > Sood g Sehajpal lwg  Jlhdss b
JE A8 el o elald ) ud e YIAR
tyld 29580 e ST 00 edli ST sy il
a2ir Sl JE e e 5 posipegl g 0 o
A oo Lol ans o Il ez 350 G5 ST
plocial pinld cel pie cpl @ i) slp (A peas
el b wiznen 93,8 0 YD Gl i B jeudy anaS
62l by g QRT3 3 s G s LD a2
{¥) wlo ptals ol

2 ollSes 5 Messersmith by a5 iss o
BT S ool el i bl A YL
S Jasl g L) a8l ey (Sapphire) pguesl
a$ 13,5 sanlde g b edlimwl oM Slie Lze b owi
Jaa &y il ol o il aliEl gy el JlE
{ﬂ] Pl LY Ui».m) 8t d\.‘-'l.u:ll Ji""‘:'.ﬂ
sl & U g0 iy Cumd 93 30 posisagll LS
9 250wy o0 Sl JES Rl el pasile
AN ) e A S5 Can Sl B e e


https://jdm.tums.ac.ir/article-1-447-fa.html

[ Downloaded from jdm.tums.ac.ir on 2026-06-21 ]

OB el same 83 - Oliole g 38

oo iy )8 ST o) B9 Su Pl JGR gy 2

Al pleal S Slalllas

Sleyad g L
A5 GBL Qb sias )l obl Gl lgld el
S Faw 05 pie pde woyd Jeelew]
Bl Ol g gt (SO ple ol (Sajpaluis
oSl phagn e gl QL e pS0
S b b eBaod ol Slge amg 3 85 dgede qugd)s

e ;_'Jlﬁ],}é 8yl L}lf-;:"c |_'J'ﬁ| L, i;?)B..:..,u j| g ..'l....".-}n}.:

Agd BB by cax Ol ppl 3k K Geizmen
Lol g3lE gl L8 5
5 (V4%Y) Grants Greener clidss «5 pl L
oaly oL (VARA) ) Kes o Messersmith yuocen
5 ed plSocal poiiagll ST clasld 3938l oS g,
Pl gy (Jg (Ad) 323 ge al3él 1) njy (oop
RN E AR S PN I - IV ST =g M RRVEC Sy
Jsh il die 5 o Lol ) g5 (g8 o]

alllas bonSialyr b 05 (ST oy )l

L Eb |_,-"’| iﬂﬂlﬁa Pged g phed 2 ,:_-g}.i;_vh d.r'..."..,u
rbe
1- Craig RG. Restorative Dental Materials. 9th ed. 5t Louis: CV Moshy, 1998: 300-50,

2- Sechajpal SB, Sood VK. Effect of metal filler on some physical properlics of acrylic resin. J Prosthet Dent 1989;
61:746-51,

3- Kappur KK, Fischer EE. Effect of denture base thermal conductivity on gustatery response. I Prosthet Dent 19815 46:
Gi3-609.

4- Zenller DA, Stewart WF, Roxin P, Brown JM. Effect of temperature and expectation on liking for beverages. Physiol
Behay 1988 44 61-8,

5- Messersmith PB, Obrez A, Lindberg 8. New acrylic resin composite with improved thermal diffusivity. ] Prosthet
Dent [998.79:278-84.

6~ Yamada K. Gustatory and thermal response in the glossopharyngeal nerve of the rat, J Physiol 1966, 16:599-604.
7- Halperin AR, The cast aluminum denture base. Part | Rational. | Prosthet Dent 1980; 43 (6): 605- 10

§- Grant AA, Greener EH. Whisker reinforcement of polvmethylmet acrylate denture base resins. Aust Dent J 1967,
[2:29-33,

9. John 1, Gangadhar S, Shah 1. Flexural strength of heat- polymerized polymethylmetacryalte denture resin reinforced
with glass, aramid, or nylon fibers. ] Prosthet Dent 2001; 86 (4): 42427,

10- Debaer I, Vermilyea SG. The effect of carbon fiber orientation on the fatigue resistance and bending properties of
two denture resins. ] Prosthet Dent 1984; 51- 119,

[1- ¥u HH, Martin TA, Antonucei JM, Eichmiller FC. Ceramic whisker reinforcement of dental resin composites. |
Dent Res [999; 78 (2): 706- 12,

12- Watts DC, Smit B. Thermal diffusivity in finite cylindrical specimens of dental cements. I Dent Res 1931; 60 (12);
1972- 76,

YA


https://jdm.tums.ac.ir/article-1-447-fa.html
http://www.tcpdf.org

