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Fig. 1. Schematic diagram of weartesting machine(a), antagonist
of premolar cusp(b) ant test specimen(c).
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Fig. 2. Comparison of Knoop hardness numbers of each
material.

Table 2. Summary of Knoop hardness and volume loss
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Fig. 3. Comparison of vertical loss of premolar cusp
against composite specimens under a load 68.6 N and
sliding distance 1.3%x10°m.

Material code

Knoop hardness (kg/m)

Volume loss (mr)

HM 19.8+£4 4" 8.4+1.7°
PE 31.1+3.4° 9.9£3.3%
ST 70.4%£5.7 3.7£1.5°
ZH 68.7+3.3" 19.94+5.3"
CA 66.6+4.4* 10.8+2.1*
PS 44.3+6.0° 13.0£2.9°
PT 53.6+2.3° 9.6+2.4%

* Means in each column designated with the same superscript letter were not significantly different(p<0.05).
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Fig. 4. Comparison of weight loss of composite specimens
against premolar cusp under a load 68.6 N and sliding dis-
tance 1.3x10°m.

9] ZH 0] 19.9mm’e2 AJPF FoA 714 23 ST 2o
3.7Tmm’e.2 71 A YERg o™, Tukey THeH9ASH
oA 7 o Abele] BAA o d& HAE3 AF PE &, CA
T 9 PT & Al9)3 YojA] ZE 5 Alo|dlA Aozt &
AgtA oz 23t ko] & BATHp<0.05).

Fig. 6914 Fig. 12& 35¢d SR nf=Ag dz
224729 wF9F 68.6N9 ot dtollA 1.3x10°’me] v]1L
H &S o Fof HUS AR oz #EE Aol
UPEEJ&? oA deje] gea} npd g J1Fy o] wpER <lg

gy9] 5% vATde I, xAUF Bk o] #AF Ao
1 *”314 JJr7<q FFe AR LUt
V. #

BRI FEE o AEFSAL e F EH AlolddlA = 7]
AR gz 3H9] spebd 24, Eed, 724 WgtE aut
ot B3¢ d/do] dojub, niRg ol5 Be dda 54
she g ol miRAE S T AlETF AF HEske WA
o A uFRAIE (two-body wear test)Zh F A& Ale]o] AnpA|
7} WA B ARk RAIE (three-body wear test) &2 thE
T on nEEs Ea‘i Aol alM = Ayl wet
theFsiAl vera doht . mkRE Qe H§ezle %5}%
ZAbsE7] flal FAIS) 2ha, whR 29 A7) Ws e AlH

o] o] 74 Fol A H 1 U, v Qg XHE«] £ o
5o} nfE 7149 o] & Y3l FAFIAE] A (scanning elec—
tron microscopy)®| @] o] & Jlom Y FHO w|AH
Z 9 R elA doju= AHEE ER1s] $dE X-ray
photoemission spectroscopy (XPS) 59 EHEA |7} o]
53 vk & Aol e HEEI 53] S vl
H HES ot A9 WrtRAg S s 17F5P71 A8l A 247-2] 9]
WF7F FAA del A7 14mm 95 ol A LS e
B0sn fHom 498 g 656N AEE A1 el
4 30,0008 1AIA 1.3x10°me] nlnd o] dojyrs

264

Volume loss | mm

[ 51 7h th  P5 PT

Group

Fig. 5. Comparison of wear scar volume after sliding dis-
tance 1.3X10°m under a load 68.6 N.
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Fig. 9. SEM micrographs of the polished(a) and abraded(b) surfaces of the ZH group.
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Abstract

AN EVALUATION OF WEAR CHARACTERISTICS OF LIGHT-CURED
RESTORATIVE COMPOSITES ON ENAMEL SURFACE

Byeong-Ju Baik, D.D.S., Ph.D., Seung-Young Lee, D.D.S., Ph.D.,
Doo-Cheol Lee, D.D.S., M.S.D., Jae-Gon Kim D.D.S., Ph.D.

Departnment of Pediatric Dentistry and Institute of Oral Bioscience,
Col I ege of Dentistry, Chonbuk National University

This study was performed to evaluate wear characteristics of light-cured composites when opposed by human
enamel. Seven light-cured restorative composites were selected and enamel cusps sectioned from premolars. All
samples were stored in distilled water at 37C for 10 days. 68.6 N of weight was loaded during the test. The
measurements of vertical loss of enamel cusps, weight loss and volume loss of composites, and SEM observations
of the polished and abraded surfaces were made after 30,000 cycles.

The results obtained were summarized as follows:

1. The highest hardness value of 70.4 was observed in the Spectrum group and the lowest value of 19.8 was
observed in the Heliomolar group. Results of Tukey test showed that an overall significant difference was
indicated except the Spectrum, Z100 and Clearfil AP-X groups(p<0.05).

2. Enamel showed the good abrasion resistance against the Heliomolar group of microfilled composite and the
Palpique Toughwell group containing the submicron hybrid type spherical fillers.

3. The abrasive wear resistance of hybrid composites was improved with the decrease of mean particle size
and hybrid of submicron particle fillers.

4. SEM observation of worn surfaces revealed the protrusion, attrition and missing of fillers, cracks developing
and delamination in the matrix.
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