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Wear Behaviours of Dental Composite Resins Containing
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Abstract—The wear characteristics and wear mechanisms of dental composite resins were investigated. Com-
posite resins such as Metafil, Silux Plus, Heliomolar and Palfique Estelite were selected as specimens and
contents of filler in specimens in order to evaluate the effect of Prepolymerized Particle Fillers in friction
and wear characteristics. Ball on flat wear tester was used for the wear test at room temperature. The fric-
tion coefficient of Metafil was quite high relatively, and the wear resistances of Silux Plus and Palfique
Estelite were better than that of Metafil and Heliomolar at the same experimental condition. It was found
that The main wear mechanism is plastic flow and abrasive wear by failure of filler's bond to the matrix.

Key words—wear mechanism, prepolymerized particle filler, composite resin, dental material.

2

—_

1. M

THEE)TE JoiA FE AMEE] $H of
7o o823 Ao 59 AR 197035E F
FRAEH K] A Holsith 2 o|F JAH A
Weledel ) 5oz Qs EFXAEHR A7
7ve] Aol iy fEdk dddFo] LrHL
ATH1- 3) HA2ole ZXAE F9 7148 44, A

ulg, F8rE, Arld & 77 e 2,
eﬂL 2w, ZFAA, AYo) AZHA Sl o
g A7t BFEAl o] TR hrt

TIHEAYEERNA FEAE AL olurth
==} g3y 2 elrndo] e EAME
o] ;q;e;,]_,_ g 22[4] LHU}E)H_,] ._7} %x—lo
gajo) 4y zolAAdxe} SfFol e #Ao
=753 glon EXAEGRY AHAL 95 B

et dAEe] AYHL Sl

AR viRe FFHEF G P HET o}
B2 vE F glon, whEsle) slsiAle 29y =
€ 7714 Futeke 9=, S4E 59 vhEe] 2
g8t APHET e 7R FXAEA] A
HE sl vlEHe #4901 wivHEFe 9%
olErt Qe Foll AR HE: glo] FHEH 2
o] AtE7} He Fjol7] wed] T Fe] vimd
dEe & A7t i, 2L TAXLFHANE wpr7]
7t B2

FEAEHR Y YrteAdls Faje AF, Fu),
71, d=, BE, THek, ey 2 43 e
g ol oz AT rEHEE
@) deje FFE IV adwR ohe
F71E5EEE AR B, £715GT s} HEHS
Atole] 3=, f715dER e Y T FEA

212



7129 E Tk A8 XA EYR] viEAE (A 11) 213

ERS 4 A 9L v Aoz dEr

B d7elde #7157t FEAEHZY v
Z - vEEAY vAe A ZRHEETAM F
FAEHS wRI|FE 7] s wpE - vp
BAIR7IE AFste fr1E5d¢EEE X F
EAEH A el vpd-vfLdEE s 3HTHE).
Rzt AgHe vhE Rt A Ao, A
ZFHQ HAEE 32 FAY JAERZ(SEM)E ©l
&3t 2A#d 5& T FEAEHY vied
o] vter|TE st fr1ETE e dHTF
o] FXAEFHH UntrAd PlX= FE F3
a3t

2. d H

-1 AEER H aYy

2 oA A" ulkE - mlEAIE Y= X3
AEZA S vz YHE APHO=Z AHsr] Y3
APLELEE she AEAXE AA AFst] A
£3t5th 2 A¥Agxe 542 vy £28 01
~1,000 mm/sec FHNA Ft HET F glen, 1]
nEAE 02~10 mm7HA] 2Fo] 7Fssich. 28
3 control timerZt F-&Eo] o] HAPATRE 0~6000
7] 2 4 Q7] wi'el delel Al st 4
o] 7Fs3lth AlEH 718X = 3%~ deadweight
E ARESte] 1~100 N HejolA o= uplE
o miz . ol dgAle] wAEe rlEEE o
& 4EZ= A3} indicators: A FFHA Y
QF HAQANZE opdz/rxe WME7|(PCLSI2
analog/digital converten)Z HEA|A ZFE g3t
th 1 9 % 2H7E Est 42~100°C Al

Composite resin

® 12.7 mm Ball

o] dA LmofA miE - mRAHES T £ 3o
22 200 N7k &4 o] 7Hséitt.

AEWEL Fig. 1914 Jepd viel Zo] B3 9
oA HIFPEL-FE sk= B AT 5= 7}
Al & 2 #H3 w24 (ball on flat tribometor)d
A& AR

B AP g2, A TR vk - vl
ZAYES FY3T AP 25T -2
—utE - PEA Y 52 S IAE S AR HENF T
S>EHEAAZ|EA ¢o2 Y.

uhE - olRe) APz B 45 vnds
=F 50 mn/min, P ZEAHE 2 mm, 3}FS 9.8
Ne g dAgsiA stom, AEH HER A
2243 Metafil®] 79 862 MPa, Silux Plus®]
7<% 135.8 MPa, Heliomolar®] 7% 119.1 MPa, &
gt Palfique Estelite®] 73-9-% 1349 MPa°| %t
1000701 ity EHAAY] &4 7] (Mitutoyo, Surf-
50005 ARE-stel AEH EFRM FAEE ¥ X
o] @HIFNE 28l I e HFsle vy
oE Arlsidnt. Bo ZEs vfriye] EH &
913 10004te)Emitt B9 HEHE upFo] FYF
ntREYe] 7158 PAE AAAIIHA AP
A&sF3AT

aal AR ZEdgE HE BE H4EE 3
slol} HHEsle] 2 AR ZA H3IH T}

2:2. ANHH

£ ARl ARRE AEHEe FXAE 93 F
2y 87183988 ¥ Metafil, Silux Plus,
Heliomolar, Palfique Estelite 5 43¢ M55 A
sto] AYUS FAHTH

9] T FTuANE R YuprAel] FHo
EE[7-9] 2 AlEHe Felo] I I1SO No.
4049°] 7A@ Standard Ash Methodol] 2)3)A =%
1Y o™ Table 194 FTHNUR-SZ o] /-

Table. 1. Filler fractions of Composite resins contain-
ing prepolymerized particle fillers

Reciprocation
Fig. 1. Schematic illustration of ball on flat wear test.

Brand Name Filler Vol.% (wt.%)
Metafil 25.7(41.88)
Silux Plus 37.1(55.14)
Heliomolar 41.2(59.31)
Palfique Estelite 51.1(68.55)
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Fig. 3. Friction coefficient of specimens as a function of
the number of cycles.
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Table. 2. Mechanical properties of specimens

Brand Name Vicker(slvil;zc)iness, Kic*(MPa /m)
Metafil 4818 0.63%0.01
Silux Plus 63.18 0.81+£0.07
Heliomolar 54.31 0.8410.02
Palfique Estelite 71.74 0.8510.01
Si;N, 1562
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