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-TLC, p-30 = Occlusin®] diametral tensile
strength”} &5 9] AlLo] ule} Al&doz =
7}8hvt Profile-TLC+= 60°Coll Al oF7be] 7H4 7}
Webskeba vl

=% Davidson?-2 4 2ol 4] 200°C 7= Pfi}
3y S A 7}10}“3 o vebE
e o2 Hg 7é3+
70Co 7H7hE 2= W ] 3§91 F71H
4’%0}»\—!— 100C ol 4

2 glass transition?®
x J}t ne 1—0—},1
o] 9lel = Stanley***V= 4"«1 T=3d 3%
& B3 A 60°C, 100C, 125°C, 150C,
175C % 200C 2 714319 & 2% 60CE Al
3} mE x| diametral tensile strength,
9t =7 . Rockwell hardness, marginal
dimensional stability = W=}tz Ao Ez]d A
A%l g4sTn Basy
oj Aol ATl A 2t 4 2EAR AF
2S¢ B¢ A Bt nprA o] FrhE
AL &+ 3ler, Hansen?2 A9 2=
EE AEHo H00 1 oduba] Ele £x
1 e e e

3 A= 9] FAR-B

"
<
(@]
3
ox
o‘}

ol

a8y Greenerﬂl 29133’—?: conventlonal
composite resina} microfil composite resin %
posterior composite resinoll 0°Cell 4} 60°C 7}
Fd A7 A Aol ALt HA 17%
ol A & 3 43% 712 2] Rockwell hardness7} 7
Lot sy,

o4 AerEel AF Azel AT 13 5
g EgeAo] 2& 7S o A Aol
¢ EdZ AAes 59 FAF

I. 48 N2 2wy
1. &8 M=z

7t 8 M=

1) Heliomolar(Vivadent Co. U.S.A.)
2) Litefil-P(Shofu Co. Japan)

3) P-50(3M Co. U.S.A)

4) Bisfil-1I (Bisco Co. U.S.A.)

. &8 7|19

1) diametral tensile strength ; mechanical
testing machine (DLC-500 type Shimadzu Co.
Japan)

2) $+=7}< ; mechanical testing machine
(DLC-500 type Shimadzu Co. Japan)

3) dimensional change ; micrometer (1/1000
mm, Mitutoyo MFG. Co., LTD. Japan)

2. MY Y

7h AlE MZ}

A A =3 Al %5_4712 4

e EIF

320784 Al=teted 320709 Al F 16074
diametral tensile strengthe] Al4§- 2|z
Agstela vl A 160H0E GEFES) 4
AlH oz A2-3t9l o dimensional changes]
£2& diametral tensile strengthe] ] =3& A}

3FSATE.

op



7+ 160709 AlHEL 7fd 5o ug} 37C
-, 50C+, 75C, 100C+, 125CH#, 150°C
T, 175C+ % 200C+9 8722 20704 o
g2 B-Falo] 37CEE AT A4 FE A
H 2070 F 104 7 x4l 587, ez
L0745 4] 7k 5ol 4] 1087H4 7t 619
3TCL& JTCHFrol A 24417 Bakste] b=
TOo 2 AR e A= Y TR AEs
et

1) diametral tensile strengthe] =34

20704 8o HRE AHE exzds|
(Fig. 1) & Ah&3lod 7t 2ol we} 1070E 5
T7E, HEl R 10704 10870 7t sle] 37CE

2ol A 244)7F R34 3 mechanical testing
machine (Shimadzu Co. Japan) & A-&3}o] 3}
Z 500kg, crosshead speed lmm/min, & =3
slodch, 245 %% Dataletty 401 (Shimad-
zu Co. Japan)ol ojaf A}&H g 7]-Z5
(Fig. 2).

hEAEe FAL velx 160709 AHE
diametral tensile strengthe] ZAwbH F
e g B, sl 37 CE ol 244
7} X33t Z mechanical testing machine
AHE3ked 3k 500
kg, crosshead speed lmm/min. & %39
o}, Z=Ax 4z Dataletty 401(Shimadzu

(Shimadzu Co. Japan)g

Fig. 1. Thermocontroller (Sae Han Co., Korea)
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co. Japan)o| o8 AEHoz s E=9l
(Fig. 2).

3) dimensional changee] =4
diametral tensile strengthe] =28 9 A

A 7 wate e A ook 204 }a A
o7kl A% ) 37°C FH4ol A 2447 B33
F A9 A5 2459

< micrometer (Fig. 3) & Al&35led 3t
Al S el ® A sked 1/1000mm

7 SR GG 1 F e g Ase o
FAE st

Fig. 2. Mechanical Testing Machine
(Shimadzu Co., Japan)
DLC — 500 Type: Left
Dataletty 401 : Right

Fig. 3. Micrometer — 1/1000 mm
(Mitutoyo Co., Japan)
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1. diametral tensile strength

7td 2% W 71l Aj7lell = diametral
tensile strengthe] ¥ 3ol o3t 33 x|+ Table
1.% Zeh.

Heliomolar ¢ 7 % diametral tensile
strength= t2Fl 37°CFlA] 896.41+96.89
kg/arol ol om 2o Agol utel AEH o=z
Ao slo] 1087k 7k ¢ 150°C ol A1 1212.65+
82%keg/er . & 7+A A vebgtth(p<0.01) . 28
v 175CF# 200C Tl e A oz 7Ha s
o=} (Fig. 4).

Litefil-P¢} 71 ¢ diametral tensile strength
£ oAl 884.031+84.66kg/cro] L+ Hl
100C## 125C# 233 150CFolA =+
o vls] 747 FA49dE & A=E e

Cped) V78 controOL
HELIOMOLAR (] 5Min.
1500 } Il 10Min.
1000 |
500 |
0 31 50 5 100 125 150 175 200 ¢

(Temperature)

Fig. 4. Diametral Tensile Strength of Heliomolar

Chorel) | CONTROL
LITEFIL-P () sin.
1500 |- B 10Min
1000 |
500 |
0
31 50 75 100 125 150 175 200 ¢
(Temperature)
Fig. 5. Diametral Tensile Strength of P — 50

(p<0.01) 10% 712 100CFolA 1264.46+
181.16kg/cr 2 2 7}& A Jelyton] 175CF
F 200C M= AA 2457 DA vepo
FALH fo4L glgich(Fig. 5).

P-509] 7% diametral tensile strength: oj
27 A 862.63+263.16kg/cur0] =] 5@
Aol wel Best Folste] 1087 Add
150C Foll A 1222.68+217.69kg/cwr 2. 2 7} =
A el o (p<0.01) . 175CF3 200°C ol A
= e 358y EdaAH go) B A
745 9o (Fig. 6).

Bisfil-11¢] 7% diametral tensile strength
2T ol A 543.49+133.74kg/crr 2. & A 3 o]
AREE B8R F ARt bR 9 Yo
o 5 % 7}4¥ 150C ol A 1145.394213.46
kg/aro 2 7FA A vERsto(p<0.01) (Fig.
7).

AAH oz zFe 37CEolA diametral

tensile strength7} 7} WA el od
Ckg/ed)
2000 - CONTROL
P-50 T smin.
1500 |- B 10Min.
1000 -
500
973 B0 75 100 125 150 15 200 ¢
(Temperature)
Fig. 6. Diametral Tensile Strength of Litefil-P
(bg/ci)
2000 | CONTROL
BISFIL-T 3 smin.
1500 |- El 10Min.
1000 -
500 +-
0 37 S0 75 100 125 150 175 200 ¢
(Temperaturp)
Fig. 7. Diametral Tensile Strength of Bisfil-II
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Heliomolare] 1087+ 7} 3t 50°CF, Litefil-P
o] 50C+ 1027 74 & 200C+, P-509] 5
271 714 & 50C elx Bisfil-119 587k
7t 50C Tl A Hegeoh e A7t o
Bl o}t EA A FojiLe gigion 7 Fo
A 7hed A 7bol e FE 9] Aol

o3

[=4
A ebke}.
2. =4

7td 2x Y 749 AJzkel] whE gtE 7R o
Fx = Table 2.9 7},

Heliomolare] }&7bz %= =9 37CF
(3699.26+813.26kg/cm) ol vl3) 1047 7}A &
150CFoll A 5497.83+446.96keg/ar o2 7}
=4 vEbgt e (p<0.01) 175°CF 3 200°C -
Ae Ha 2 Aot 24as9d v (Fig. 8).

Litefil-P9o] <¢&7x + o =7(3851.33+

CONTROL

(hg/ed) 3 s5Min.
HELIOMOLAR
6000 W 10Min,

L

) 37 50 75 100 1% 150 175 200 ©
(Temperature)

Fig. 8. Compressive Strength of Heliomolar

CONTROL

(kg 7cRt) ;
LITEFIL- P L] sMin.

6000 . 10 Min.

5000 |-
4000 b '
3000 +
2000
1 |

37 50 75 100 125 150 175 200 ¢
(Temperature)

Fig. 9. Compressive Strength of P-50

463.23kg/cur) o w13 10%-7F 7Fd g 100°C 7o
4] 5880.78+895.03kg/cwr 2 2 714 £ g
ERA o (p<0.01) (Fig. 9).

P-509] &7 5 = 27 (3723.68+1174.38
kg/ar)oll w3l 1087 7}dd 150°C ol A
5750.17+1015.65kg/w o2 7} =& w2
vER o} (p<0.01) (Fig. 10).

Bisfil-11¢] & 4=+ W=7 (2375.03+
532.80kg/car) ol ®]aH 587k 7143 3k 150°C Fol] A}
5419.02+1083.36kg/ew o2 7}A 2o Ar =
ver ol (p<0.01) (Fig. 11).

A A= o2 diametral tensile strengths} u]
228F kAMS YElYon Hugr s e 24

£
=

2] 29 AANRE A ERA

Gebskeh, 533 103734 ARG A7) wE

e FHe wlasiA et Ao

Fol4e galeh

(g /) CONTROL
6000 F P-s0 3 suin.

R ioMin,

5000 -

37 50 T 100 125 150 175 200 ¢
(Temperature)

Fig. 10. Compressive Strength of Litefil-P

Chgred) VZ4 CONTROL
o000 | BISFIL-T 3 sMin.
R 10Min,

5000 I

4000

3 S50 75 100 125 150 175 200 T
(Temperature)

Fig. 11. Compressive Strength of Bisfil-II
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3. dimensional change

3. dimensional change

7t Foll A Al Az A5 sk A3 &
olsh bl A% o Fiaol 2447 23 T
dimensional change: Table 3.3 7},

Heliomolar, Litefil-P 28] 3 Bisfil-II ol 4]
£ 587 1087 718 28 7 $olA 7iads)
7] Aol vl 7}d Fo] A Fo] Faseoy
50C ol A& A" ez Frlslv e B
2

P-500l A& 587 71dd 50CT 3 100CE
oA, =3 125CFH 1087 7147 150CF
% 200CFoNA AE9 F7HF VERsko.

a8y FRgl 24417 Lk Felle 7t
A Zof vlsle] TE AJHoA AlH 2] Eo| F7t
=

il

—

Iv.

oph

& 2

REAE G0l hoiA EFA AL ArjA
AR} 229 folA ToE AA 2 AR
7} sdisle] sha lvt.

53 ZaldlEs ARl F2 AEHA 2
Bt Aol T Hofl 72| FH A ALEsH
Al %a]zi A3 A o] 81:/\01—_935) Hez -3}7“ EIOJE}

B Re An|Aolels AAol 9= uped
gold inlayy} o} 7k5of uls) Adid oz E¥
H AAo] dA )7 w ol +E5E] FHl A
D}.E\_}. oés;]:_% n] i]_T’_ 9’)]\;}36,37,38)‘

23y 2% 44 F 53 dimensional
changes} Alslo] Wl FZ&o]'™ wAlE| 7 o]
Z 9 #Ag 2x-$41F9 L T
Qow gpAtEOs) fprasielBo) i g A g
Aol ot AEEol wldl AF ez AAl A
o] Acket FAHoZ Hi o,

o2l dt FATS Bsy] sl ofn| T

9 2ga o] 2 Aoz g ey ol
A 4R $AE FEAE PHFe) A7
of e,

Bausch$] 291292 o] B3|zl o] diametr-
al tensile strengths} w] 47 ol v) 2} & o gkl
gd AFE B3 60°Ce x4 ZAH AA

AL el gl &31& Q] crosslinking-$
AlZlo g B systemd] AAHAE
wustgeh. 60C2 70Ce 2xof
H iAol crosslinking?} Ajztoz Z=Z=
+ endothermic reactione] 2 s = 7 o
& thermal analysis® %3 wa]#c}.

TLelil Stanley 2P spedo]  E-gha Al g
diametral tensile strength ¢ dimensional -
stabilityo]] o] X = o3& AF37 99
Profile-TLC, P-303} Occlusing 60°C, 100C,
125°C, 150C z2lx 200C el €52 1037 7}
Ak & stk g Ao elmEgl e
diametral tensile strengtht 3£ %9 E3g=a]
RS LE A%l et ¥ BEE bl
d] Profile-TLC =to] 60ColA «7tel 74 &
7} 9k o o] average gingivo marginal discrep-
ancy= 71 Wbt gigleban Basgict.

Davidson®®2- Isopaste, Silar % Concised
37kA] ey B3-S ARgsle] AL
Al 200C74H] 255 A5AA BgEA de
W 3ol o3t thermal analysisel 7 3} 70°CE&
°?W vl akg F-9ol A2y uhgo] Al#EE A
23 3 100°C 5-2ol A+ glass transitio-
n °] ut 4 -‘4 = 70°C¥ ol A} endothermic
energy7} 7 8] Fobx i < 200CH-ZolA o
2 dAate] whEsvky ¥ wEtgct.

o|of3te] MR F ubg-of Azt oW F{H
o] 9l 99 crosslinkinge] 7135 %3 &
gzl £2]F Ao dAHGn FE5H
23y Re] =35 o} long polymer chaino| 3
A gl s o] chaingo] crosslinking %o} &
energyE 7}A F2E o] F A =] &d) crosslink-
ings]#] 232 Yo}l long polymer chainel
o & 7}3te 24 crosslinkingS o] £4] 3l &
24 AAo] FAHolAE Aot
Bajaj9| 29132 F 3ol A& A 3
<+ A3t =7} monomer®] k3ol
+ "3 F Ydokz B aggct. oldd=s
Stanley **"' = F¥¢d IF¥Y EFAAL
7tEA] & Bl A Fabo] o] FojA)
3 R en, Kilianzt Mullen®& 3&3}
Y Sl FrAEE BE HHolA g

o rn
of o2t

N
o

¢



¥
7R & ehefFsh Al vhEl “%1 LRk 3l
qafoll Al Bl mlnkg, 2344 24
0 A s AL 5 Aze) v
AA AL HHAUA stevhe AL ofnld
t} 1. Antonucci®} BowentVol F2s}glct,
a2t BE 2 nelA] gk weld Al gk

ol o] FolAlE AL opr}.

Stanley *” 7} ¥3 & ulo] ool AL
off wlsl] 60°Coll4 Profile-TLCe] diametral
tensile strength’} 74 cla &g o,
Greener®] 291°¥2  conventional composite
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— Abstract —

THE EFFECT OF TEMPERATURE CHANGES ON THE PHYSICAL
PROPERTIES OF POSTERIOR COMPOSITE RESINS

Yeon Hong Park, Byung Soon Min, Ho Young Choi, Sung Jin Park

Department of Operative, College of Dentistry,
Kyung Hee University.

The purpose of this study was to examine the effect of temperature dependence of the be-
havior on the physical properties of posterior composite resins.

Three light cure posterior composite resins (Heliomolar, Litefil-P, and P-50) and one che-
mical cure posterior composite resin (Bisfil-II) were used as experimental materials.

Composite resin was placed in a cylindrical brass mold (2.5 mm high and 6.5 mm inside
diameter) that was rested on a glass plate. Another flat glass was placed on top of the mold,
and the plate was tightly clamped together.

After the mold had been filled with the light cure composite material, the top surface was
cured for 30 seconds with a light source. Chemical cure resin specimens were made in the same
manner as above.

Three hundreds and twenty composite resin specimens were constructed from the four
composite materials.

One hundred and sixty specimens of them were placed in a heater at 50°C, 75°C, 100°C,
125°C, 150°C, 175°C and 200°C for 5 minutes or 10 minutes respectively before compressive
strengths were measured.

Another one hundred and sixty specimens were tested for the diametral tensile strengths
in the same way as above.

They were randomly divided into eight groups according to the mode of heating methods
as follows and stored in distilled water at 37°C for 24 hours.

Group 37°C -ef%)ecimens were stored at 37 °C in distilled water for 24 hours.

Group 50°C — specimens were heated at 50°C after curing.

Group 75°C — specimens were heated at 75°C after curing.

Group 100°C — specimens were heated at 100°C after curing.

Group 125°C — specimens were heated at 125°C after curing.

Group 150°C — specimens were heated at 150°C after curing.

Group 175°C — specimens were heated at 175°C after curing.

Group 200°C — specimens were heated at 200°C after curing.



Twenty specimens of each of four composite resins were respectively made by insertion
of materials into same mold for examining the dimensional changes between before and after
heating.

The final eighty specimens were stored in distilled water at 37°C for 24 hours before testing
the dimensional changes. Compressive and diametral tensile strengths were measured crosshead
speed Imm/minute and 500Kg in full scale with a mechanical testing machine (DLC 500 Type,
Shimadzu Co., Japan). .

Dimensional changes wére determined by measuring the diametral changes of eighty speci-

mens with micrometer (Mitutoyo Co., Japan).

Results were as follows:

1. Diametral tensile strengths of specimens in all groups were increased with time heated com-
pared with control group except for that in group 50°C and the maximum diametral tensile
strength was appeared in the specimen of Litefil-P heated for 10 minutes at 100°C.

In heliomolar and P-50, it could be seen in the specimen heated for 10 minutes at 150°C,
but in Bisfil-II, it could be found in the specimen heated for 5 minutes at 150°C.

2. Compressive strengths of specimens in all groups was tended to be also increased with time
heated but that in group 50°C and the maximum compressive strengths were showed in
the same specimens conditioned as the diametral tensile strengths of four composite materials
tested.

3. In Heliomolar, Litefil-P, and Bisfil-II, it was decreased in diameters of resin specimens between
before heating and increased in diameters of resin specimens after storing in distilled water,
but it was not in P-50.

4. There is little difference in diametral tensile strengths, compressive strengths, and dimensional
changes followed by heating the resin specimens for 5 minutes and 10 minutes, but there

is no statistical significances.



