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dl - Camphoroquinone$} 2 - (Dimethylamin) ethyl
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many) &2 mg@9}e] FFE FAE F AraME
(Jelcraft, Jelrus Co., U. S. A.)ll ¥ 600C, 30
B stdste] $71488S 4%, AAAT

2% 27he] FeA deccicatorol XA F
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Zen|gere AAlEla o]E A filler A HuEF
o2 Bstch
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Fig. 1. Single edge notch specimen(ASTM - E 399)
(a : notch length=2.5mn, w : specimen wi-
dth=50%, s:span length=200mn, b:
specimen thickness=2.5mm).

Table 1. Composite resin materials used in this study

Brand Code Manufacturer Filler type Batch number
Experimental EX self - made No filler
Heliomolar HM Vivadent. Co. Macrofilled 408302
Clearfil-F II CF Kuraray Co. Macrofilled 53193, 53196
Concise cC 3M. Co. Macrofilled 7AC1, 7AB3
Graft-LC GF GC. Co. Hybrid 231282, 271282
P-50 PF 3M. Co. Hybrid 8Bl4
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2) Acoustic Emission 2%
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Fig. 2. Block diagram of Acoustic Emission testing
procedure.
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1. Filler &2F ¥ m2|QlAX|

Ao AHe" B9 filler AAv]|EF(o]3}
Vol. %Z 9F3H) & microfilled type®] Heliomolar
(HM) 7} 42.7 Vol. %, macrofilled type<] Clearfil
(CP# Concise(CC)7F 4& 61.0 & 63.9 Vol.
%=, hybrid type$] Graft(GF) <} P - 50(PF) 7} 244
67.9 2 73.1 Vol. %& et PR, GF, CC, CF,
HM<9] $e2 Rci(Table 2).

7} 23ede Hasysagx(e)d Kic®
oF3) = HYE fillerd<Fe] Z710) wpet vl B
hybrid type®] GFelA 713 &2 #2318 Yehd 1.60
MPay/m%A.2™ PFIAE 1.03 MPay/m, macrofil-
led type®] CF % CC¥ 1.42 MPay/m % 1.31
MPay/mZ, microfilled type®] HM& 0.85
MPay/m, unfilled type?l A1Z# T EXelAE 0.80
MPay/mz 7P A& $3& el 2cH(Table 2).

Filler 3ol w& 7 B¢ KA & v
A3} Fig. 3% 2¥en, unfilled typed EXE Al
o s|A HM, CF, CC, CF9] £2.2 filler ¥
Zo| 2715t wet FAIAJAAE FR FrhRe
BAE Boltr} filler FaFol HUIAA PFelA=
o4 7rashe A8 Jehilen, unfilled typed
EXS] SR AR B £ s AGA
2 el Bo 2 B filler TPl wkE #7049
A EINE Thae] Folo} 7 ANrHoR Mol
Atk
Table 2. Filler Volume fractions and fracture tou-

ghness values(Kic) of tested composite

resin materials

Brand Code Vol. % Kic(MPay/m)
Experimental EX 0 0.80+ 0.10
Heliomolar HM 427 0.85+ 0.11
Clearfil-F I CF 621 142+ 0.08
Concise CcC 8639 1.31+0.08
Graft - LC GF 679 160+ 0.08
P-50 PF 731 1.03:0.06 .

Significant differences between the each pair of
Kic value except EX and HM, CC and CF at P=0.05

level.
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Fig. 3. Relationship between fracture toughness
value(Kic) and filler content(Vol. %) of tes-
ted composite resin materials.

2. Acoustic Emission 24t
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Ageo] wulgs dFon e At
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Fig. 4. Acoustic Emission events - amplitude distribution of tested composite resin materials.
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Fig. 6. Scanning electron fractographs of tested composite resin material shows characteristic
features according to each filler type, a : Experimental resin, b : Heliomolar, ¢ * clearfil,
d : Concise, e - Graft, f: P-50(X1000).

Bol5 gith, Hybrid typedl M= I AE o
Y7 e ge Jehlaies Loy PR s 2
Ax @A W& o] macrofilled typedl ¥3 &
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lergd#kel el wE QA aHE i Zol
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3. Fractograph 24t

7} BgAe] shghde] MAFAFEREHA F
A& Fig. 65} 201, unfilled type?l EX(a) A=
@A matrix A7 FE AA AT AFe] A9
glol 2913 s3le] e EXF o2 Yehligion
E3] 34 BuAnta]e] 279} river patterns B
o]l Sivh

Microfilled type$l HM(b) 141%& microfiller 4=+
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7} u| sk Aol A sk ovt prepolymerized
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AdoX ALAQL &gl FAFo] Yo} wgol
H2E A7 ANFshe AFES 9AeEE
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B0l FrrHIHE ¢ 5 Uk
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tl, Bag o9l oFle] mAYAUYFE FUds
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ong wgo §Yo] oY), waA EFFHY
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F7MNE & A

2 E AN 38 FAANAE filler
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22 FD) - T/d9) ol AR4Z <xte] it
oE dAGEENe S £ g =, Aaer
BEE QANE AL o YR FAo] 4,
EF YRR AErt He5E ko] ZolHE AL
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99 EFH e B F filler YRS YA Aok
3k}, mebd o shy BAe ek 3 e (weight
%ol obd A8 S eE(volum %) T L3
BA G A dok. B ATFME o2} g o] §-2 filler
TENFEE $HE T AFugeto g garet g
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2 434 ZHheME date] HA o] & macrofil-
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ez Fase & Ao FAHHE hybrid
typeel GFolA 7b8 ®& FAAPAE ez
910} $19] Lange] ol F&dcin de=d,
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a8 AA &7 A LS AL itk ol
]3] macrofilled type2l CES} CColME AEAMSA
Z7b ¢F 30070 oldez Vel Be & iR
YAZL wrEsges ¢ & gon, Fgagdy 3
Aol wat YA Ade B Fe 2719 YA
o4 S0 AL FAH & F dor old FE
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— Abstract—

ACOUSTIC EMISSION ANALYSIS
FOR FRACTURE CHARACTERISTICS
OF DENTAL POSTERIOR COMPOSITES

Jin - Hoon Park* Kyo - Han Kim
Department of Conservative Dentistry* & Dental Materials
College of Dentistry, Kyungpook National University

Dental composite resin is a kind of the particle - reinforced composite material, and is widely used
in recent dental restoration of anterior and posterior tooth region. The purpose of this study was
to investigate the fracture behaviour according to volume fractions and external findings of the filler
particles for better interpretation of the fracture characteristics of posterior dental composite resins
by analytic method of fracture mechanics. The plane strain fracture toughness(Kic) and Acoustic
Emission were determined with three - point bending test using the single edge notch specimen accor-
ding to the ASTM - E399, and its analyzed cdata was compared with filler volume {ractions derived
from the standard ashing test and scanning electron fractographs of each specimen including the
unfilled experimental resin as a control.

The results were that the value of fracture toughness of the composite resin material was in the
range from 0.85 MPay/m to 1.60 MPay/m and was higher than the value of the unfilled experimental
resin, and the fracture behaviours dervied from Acoustic Emission analysis show prominent differences
according to the volume fraction and the size of filler particles used in each composite resin. The
degree of resistance against crack propagation seems to be increase and the fractographs demonstrate
the high degree of surface roughness and irregularity according with the increase of fracture toughness

valua.

Key words : Dental composite resins, Fracture characteristics, Filler, Acoustic Emission, Fracture

toughness,
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