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Table 1. Materials used in this study
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Group COmprsite Type Matrix Filler Pa.rticle Filler % Manufact
resin sizes (Wt/VeD) -urer
1 Arabesk flow microhyl?rid bis-GMA, UDMA, barium/s'trontium 0.7um (mean) 64%/50.3% VOCO,
composite TEGDMA borosilicate 0.05~1.3um Germany
barium glass, ytterbium
. . . trifluoride, 0.7um Vivadent,
2 Tetric flow mlcrohybgld blLSI_]S[]\l)[/[ﬁ Ba-Al-fluorosilicate glass, (mean) 68.1%/43.8%  Liechten
compostte silicon dioxide, 0.04-3.0um ~stein
spheroid mixed oxide
3 Acliteflow microhyl?rid bis-CGMA Barigm gl§§s, 0.7um 569/43% Bisco Inc.,
composite colloidal silica (mean) USA
. . . 3M Dental
i microhybrid bis-GMA, o 1.5um(mean)
4 Filtek flow composite TRGDMA Zirconia/silica 0.01-6.0um 68%/47%  roducts,
US.A
. . 3M Dental
hybrid bis GMA, ‘
5 Z100 con)lfposite TEGDMA Zirconia/silica 0.01-3.5¢m 84.5%/66% P%)dél(zs,

bis-GMA: bisphenol A diglycidyl ether dimethacrylate: UDMA: urethane dimethacrylate

TEGDMA: triethyleneglycoldimethacrylate
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R Rz BA5] sl 4”45-1563"&%7&? 71 wheb nheE Bule 33dA ZH Aglon AgA Tht B
(Form Talysurf series 2, Rank Taylor Hobson Co., (31O (ATAT) . 3T, 1T, 272 Hrolut 435
England) & ol &alA rtRd £} Zoutzlo] & Z4515] Hla] BAA o foldtA vhrisl st AQrH(p0.05). 22
o}, g mHxe] WIE 1) Y8 nlRAlg dEe ZHE npR R oA 33, 13, 27 AtololA] BAACR folgt ato]
FARAA AR o2 AEaict. 7 gl 5Et 49t AlelollME BAA R felg Apolzt
A BAE Aol R EE Hwelr] As) PAlE =577 SAATHTable 4).
(HMV-2000, Shimadzu, Japan)& ©]-&3t] 8|HA Ax Aunziols 1A 7 @otar, 4704 7 ATk
(Vicker s hardness number)E Z33t}h. F84 212 (12(3EBTTAT) . 177} 33 23, 4| Bsf SAA
4datE 50g, FrAIAIZY 15329 2494 kA3 2F AlgAl & o2 o4 A vtRZo7t ¥trh(p(0.05). 2y 12, 3
o 107/0e] A Aol Pagks AEatt. T, b AoldlE BAACR folgh Aol HolA| ggken,
239 Ade d9ux 2324 (one-way ANOVA)Z 5, 27, 4t Atololl A& BAACR Feol g Afol & Holx| ¢
Scheffes] AFEA ol o] FAA foldS A3t ATHTable 4).
A& g7k FAZA=(VHN) = barol B+t 113. 64i 74
2o £315& Yehfdlen, g2 f84 53U Atle
430) 4412, 17-°] 35.56, 272 35.05, 372 33.22¢9] &
HARS Bk WA vtRAd o R vehd pht ]
Table 2. Wear conditions in artificial oral environment o} Hnpnziol: EAR o7 Fo3t AARAS Holx] ek
Parameter o Value o
Minimum occlusal force 2N } o
Maximum occlusal force 100N Fig. 1~5% vlRAE S o 3 wpREz] @2 W(a)3} v
Lateral excursion 0.4mm 7t Wb, od FARAERAAR oI EAE £ 1, 2,
No. of chewing cycles 50,000 37& FAA (filler)7H & Kol @& Gekgt weo] EAjsa
Environment 37°¢ distilled water FwZo| BlglyE 9AHS Bolot o vle) 472 ANkEQ
AR A B HAZT, £ 5Ee ARHoR B
BT T RolwA] EeiFo] Wt g MY

Table 3. Volumetric wear, maximum depth and hardness

Material Mean volumetric Mean maximum Mean Vicker s hardness
wearlwr) (3.D.) depth(um] (3.D.) number(VHN] (S.D.)
Group 1 0.0910 (0.0271) 167.50 (41.14) 35.56 (1.96)
Group 2 0.1360 (0.0597) 241.70 (45.94) 35.05 (2.49)
Group 3 0.0856 (0.0316) 173.90 (33.68) 33.22 (4.53)
Group 4 0.2572 (0.0579) 245.10 (51.26) 4412 (5.52)
Group 5 0.2168 (0.0727) 200.10 (45.56) 113.64 (13.11)

S.D.: Standard Deviation

Table 4. Comparison between groups in the volumaetric wear and the maximum depth

Group
3 4 5
Volumetric wear” a a a b b
Maximum depth” a b a b ab

* : The same letters indicate non-significant difference between groups based on Scheffe’ s multiple comparison test(p?.05).

219



J Korean Acad Pediatr Dent 29(2) 2002

2o0m Blectrannage 1

(a) (b (c)

Fig. 1. SEM micrographs of the unwomn surface (a), wom surface (b) (x5,000) and wom surface (x300) (c) of group 1 resin
composite.

Toum Electron Image 1 S00um Elsctronimage 1

(a) (b) (c)
Fig. 2. SEM micrographs of the unwomn surface (&), worn surface (b) (x5,000) and wom surface (x300) (c) of group 2 resin
composite.

Thm Aron nage 1

(a) (b) {c)
Fig. 3. SEM micrographs of the unwom surface (a), wom surface (b) (x5,000) and wom surface {x300) (c) of group 3 resin
composite.

Sectron nage 1 Z00um Blectron mags 1

Tom 1 Elactronimage 1 Topm Electron knage 1 o Blectron image 1

(a) (b ()
Fig. 4. SEM micrographs of the unwom surface (a), worn surface (b) (x5,000) and wom surface (x300) (c) of group 4 resin
composite.
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{a)

Fig. 5. SEM micrographs of the unwom surface (&), wom surface (b) (x5,000) and worn surface (x300) (¢) of group 5 resin
compasite.
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Abstract

A STUDY ON WEAR RESISTANCE OF FLOWABLE COMPOSITE RESINS

Yeon-Hee Yun, D.D.S., Jung-Wook Kim, D.D.S., M.S.D., Ph.D.,
Sang-Hoon Lee, D.D.S., M.S.D., Ph.D., Se-Hyun Hahn, D.D.S., M.S.D., Ph.D.

Department of Pediatric Dentistry and Dental Research Institute,
College of Dentistry, Seoul National University

When we use the flowable resin on the primary molars for quick handling, one of the most important property
is the wear resistance. This study was performed to compare the wear resistance characteristics of four flowable
composite resins [Arabesk flow (group 1), Tetric flow (group 2), Aeliteflow (group 3), Filtek flow (group 4)} to
that of one control composite resin (Z100 (group 5)1. Specimen discs(n=10), 10mm wide and 2mm thick, were
stored in distilled water at 37°C for 7 days prior to testing. The specimens were subjected to 50,000 strokes at 2
Hz on the MTS system. During the test, the following parameters were maintained: the lateral excursion at
0.4mm, occlusal force at 2-100N with a force profile in the form of a half sine wave.

The measurements of volume loss, depth of wear, and Vicker s hardness number of composite resins, and
SEM observations of the polished and abraded surfaces were established. One-way ANOVA and Scheffe’ s multi-
ple comparison test were employed to detect statistically significant differences among the flowable composite
resin groups and the control composite group at P<.05.

The following results were obtained:

1. Group 3 showed the least volume loss, while group 4 showed the greatest. The mean volume loss increased

in the following order: group 3{group 1{group 2{group 5{group 4.

2. Croup 3, group 1, and group 2 showed significantly lesser volume loss compared to group 5 and group
A(p{0.05). However, There was no statistically significant difference among group 3, group 1, and group 2.
There was no statistically significant difference between group 5 and group 4.

3. Group 1 showed the shallowest depth of wear, while group 4 showed the deepest. The mean depth of wear
increased in the following order: group 1{group 3{group 5{(group 2{(group 4.

4. Group 5 showed significantly highest hardness value compared to the flowable composite resin
groups(p(0.05), but there was no correlation between wear resistance and Vickers hardness number.

5. SEM observation of the unworn and worn surfaces revealed the differences in the wear appearance between
the flowable composite resin groups and the control.

Key words : Flowable composite resin, Wear resistance, Volumetric wear, Maximum wear depth, Vickers
hardness number, SEM



