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sotelol HY U BUEEO B 6T
Aggta Aot AHreEst a4y
EsFE-0[EE

2 AQ BEE 48903 9P, 28 microfil-
I. A & ted composite resin o)A filler @) %7} matrix 2
o, Ag8Ags o vy FAME AEE 23 3le] 0 vl paste o] AHE-A]

m. AR AdA etre FEst ooy,
V. 2% 2 3¢ Davidson 3¢ 7F{2 =3l dx dniA
v. A = Eielde B8 =Y 35 (smear layer) 22 93]
A5 A =Hx, o3 =dEHFe BHe FES nR
JExE A% $3& AT &gk Baush 8792 F
27 B 2XE 60-70CE A5 A7 A
I.AM =2 BAAA Y (cross-linking) 9] F7t2 £ AJdo)
S BR £ET drpye] 91 314
Eag e Avid FEEZN go) Axm t}. Chandler $%& fine cuttle fish disk 2.} 1-5
Roy, FEEY FHAREE 2494, plaque ¢ um & diamond particle 9 disk 7} TR A0 o
<4 ZALe] 23} g Holgwe| HMF uy F93 &gen, Johnson §7& 12-fluted bur 7}
2P Bl om, FEE YFHe F diamond bur Bt} %4332 3 ch. McCabe 5
o] Hagepad, azu R olHF BEAE i 3} Hannah %2 tungsten carbide bur & F453t2]
37 93t B Ee] HHE 75 v gt A&y Mo g dArksle Aol F2 AAE AL

ok, v, ESE RS hard filler 8 T3
g0l FEFTNY FHFEE Avkdlrirt g,
AR PAEHG QAX ol EuzEe]
A matrix strip 2] AFEL R 7HF Z S8 o=
Aok Ao o) shale] Aol 98ty el
286D e, FEEY FAF WAR Y Y
Z2HEY AA 2 THY QYA Fo] "ashy,
weld FEE FHE e ¥ 49 fini-
shing ©] X Hu}.

Mclundie V& ¥ 3 Aubg o 2% polyester
matrix o 9]8] Aol HAEH WF vy A ¥
vz dges, Horton?%E mylar matrix o} 28
7 e REE 48 5 dRen, dvt pa-

ste o] ALE-S AT matrix sl AHH viEe] o3

o, & A5 dvie F4 @A de &38
ZH87] 492 Q). Glantz 9 Lasson®e
R 9 dupA FRzEE Aezl, 7Y £5,
depty € A5 wet Zejrt Jdvkn sk
Van Noort $9& 8¢ 3e ZUREE filler par-
ticle 9] ZL7]¢} FFol o3 Qg vty Y
t}. Reinhardt $%& B2 7 get ¥4
Arte] WHE 29 947} k3 9T Lam-
brechts 5& soflex disk £ B3 8 A& A& A
microfilled composite 7} 7% ¢4 ¥ EH-S e
Won, disk 2 AMg-3te] @E% AE A2 9
sted AR At disk FE 2E YA disk
wo2 dAHA Artg 3tdeol fvim sgd.
Ef#e 72 =¥ 3ddvie] ARE A

F Proe 1989 9 M RBEHE BATRHRZ REANS.
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L.

Ls

Fig. 1 u=olE F3l= ¥y

719, olf % 7Ee FEE JIEEA FHAHL
22X 2 4T FAAE 5 AT shF e s,
Dunkin % Chanbers® € #8829 EAZE7 X &
453 243 #4171 91.e0, Weitman ¥ Eames?
T E@Ho] FHE o7t FEE] Hol JYA
& ool A rr} plaque o] o] o Brin B
1EH e} ojsbZo] BERE A B E EUREE
AFzA e SR oYz $EEY] FHfE #
;1]7], gl‘;}q.ao.u).

FEEY BYL AZE EA0H, o= EWA
Z2x9 vig dFS FACE J2n, microfilled co-
mposite resin ¢} 7V3 #BHE=r FUtin Bad
ﬁ]_ glqs,zz.za).

olgZe Ao dAFE KR FFHA +
BE] BUXEE YA 83 guE #n
fernz, BRI F394 A 4 3o g
4% gddo PPL Foieke Re Fasid
sl B Ardxe 4F2] B 459
AEsE drirltE 39 drkgk 238 3dx
E247](Roughness Tester) 8} XEZH7)E o]-&
3t g9 HAlgol(Rmax) & F3kich
tEol(Rmax) &L HEole dAZHdA 7)
Fdo] WF AHY REo FHPH) BYFH I
Atolel X A BFEL FJe o T HHY T
AE AT Fuj g WP R A3, 2
#E P2 E 992 BAS A AP (Fig. D.
E3 RUEH AR 7] (Image Analyser) & ©]-8-3}4
EE AeE S3s4d.

I, dgxz o 2y

1. HEN=
A ByEd
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7}, Silux, (3M Co., USA) ; Light-curing microfi-
lled composite resin.

1}, Graft L.C. (GC, Japan) 5 Light-curing hybrid
composite resin.

o}, Bisfil-I (BISCO, USA) ; Light-curing hybrid
posterior composite resin.

2}, Hipol (Bupyung, KOREA) ; Chemical curing
conventional composite resin.

B) dvlrlT

7}. Soflex polishing kit(3M, USA)

1}, Super-Snap polishing kit(Shofu, JAPAN)

t}. M.F.S.(Micron Finishing System ; Abrasive
Technology Inc., USA)

2}, Composite polishing kit(Shofu, JAPAN)

OFANT

7}, ¥U 2224 7] (Roughness Tester ; Kasaka
Lab. Ltd., JAPAN)

Y, EAZFA 7] (Omnimet Image Analyser ;
Buehler, USA)

2. Alguly

A) NEA

B dgdye 57 3d& Asy 2.0X
1.3X1.0cm 2719 o}28 ¥ 7 Y9 J7F 0.5
cm, Fol 0.5cm 9 5 AN HFHAE
Aeos 2AF, B9 celluloid matrix &
31 glass slide & Wol T 4¥E 713HA B
2% #A3& Optilix(Demetron Research Corpora-
tion, USA)E o]&3te] AZ3jare] AAle w}e}
Zeta, ANERE 58N FgS JHEEAN 3
gt oleid Wy o R ZZe By o
3 157082 AHE AAse F 60719 AHE
A=ER .



B) ¢vhi

AZE 60719 AlHF 7 AT 3718E con-
trol 8 AH&-32 U 2] 12 744 48 709 AlH-L 600
¥ sand paper ol 3&4 Aug F 2 ol
thel Soflex, Super-Snap, M.F.S, Composite pol-
shing kit & ©]-&3te] Z4z 3709 A|HAE v}
81}, Soflex, Super-snap, composite polishing
kit ¥ 20,000-24,000 r.p.m. & AL 2 Az
B2 dvsigen, M.F.SE 37 % rpm. & 3
£ 2 FFte] vkt

O dviEde 2253

Zzte]l Al BAREZA 7| (Roughness Tes-
ter, Kasaka Lab. Ltd.)& ©]-8-3}< 3ul-& X 10,000
wie}X5,0008, Hej&X100Wl2 s1Este A
¥°|(Rmax.) @& T3 o]& o] &3t BEW=z
& Byt BUREEARVE 3 (stylus)
9] A §o] 2um, FHFEE 0.5mm/sec, SHY
700g 8] o2 FA3ACH 3, FHRIA
¥ 7)(Omnimet Image Analyser ; Buehler, USA)E
0] R3] celluloid strip & F¥HAME 100% 7} D2 &
BYE 2HAPE Z NH g WALES area% 2
vebd &3S 73

m. BN

28

2 Ao ERZEZA 7] (Roughness Tester)
2 celluloid strip, Soflex, Super-snap, M.F.S., Co-
mposite polishing kit 2 dv}g B3 2 FHE
24% 2%, FdEol(Rmax.) #9 BHEX= Si-
lux 9 A celluloid strip2 0.32um, Soflex © 0.48
pm, Super-snap < 1.00pm, M.FE.S. ¥ 1.70um,
Composite polishing kit = 1.70um £ &3 =52,
Graft o A& celluloid strip *1 4] 0.53um, Soflex Il 4]
0.62um, Super-snap o141 0.73um, M.F.S. oA 2.
80um, Composite polishing kit o4 4.03um 2
AH Ak Bisfil- I A celluloid strip A1 0.58
um, Soflex 9141 0.68um, Super-snap 141 0.97um,
M.F.S. o}4] 2.73um, Composite polishing kit ol ]
3.17um & Ve, Hi-pol A& celluloid strip
ol A} 0.55um, Soflex ®|A} 1.63um, Super-snap o) A
2.00um, M.F.S. oA 4.57um, Composite polishing
kit ol A} 7. 17um & JEF5H(Table 1, Fig. 2,3,4,5,

=
=q
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6,7). ol8]¥ @& 7 H e 73, 7 Avpiy,
H@39 FF59 2y EFolAM ANOVAER FAA
2g 25 pP.001 FEAA FA% 2ol7t A
H At

{Table 17 ROUGHNESS TESTER, Rmax (um)

Control SL SS MFS CPK
Silux 0.32 0.48 1..00 170 1..70
Graft 0.53 0.62 0.73 2.80 4.03
Bisfil- I 0.58 0.68 0.97 2.73 3.17
Hi-pol 0.55 1.63 2.00 4.57 7.17

% control 5 celluloid strip

% SL: Soflex * SS ; Super-Snap
% MFS i Micron Finishing System

* CPK ; Composite Polishing Kit

FHZEH A Y 7] (Image Analyser) 8 &3¢ Ze
Silux 7% celluloid strip € 99.00%, Soflex £ 90.57
%, Super-snap< 88.53%, M.F.S. & 91.10%,
Composite polishing kit & 91.83% 4.2.™, Graft ¢]
7% celluloid strip& 81.90%, Soflex & 83.63%,
Super-snap < 85.37%, M.F.S. & 66.20%, Com-
posite polishing kit € 65.67% ©] 1t} Bisfil & 7
$-o) A& celluloid strip ©] 97.30%, Soflex € 91.27
%, Super-snap < 95.57%, M.F.S. & 85.33%,
Composite polishing kit & 79.57% 13, Hi-pol &
celluloid strip 914 82.43%, Soflex o4 75.83%,
Super-snap o1 A 76.67%, M.F.S. oA 55.30%,
Composite polishing kit o141 55.57% ©] S1=H(Table
2, Fig. 8, Fig. 9). 919 &3S ANOVA oA
EAAET A3 PO.001 FEAM ZF HHF g
e g Zolrt AARHA

{Table 2> IMAGE ANALYSER, area%

Control SL S§ MFS CPK
Silux 99.00 90.57 83.53 91.10 91.83
Graft 81.90 83.63 85.37 66.20 65.67
Bisfil- I 97.30 91.27 95.57 85.33 79.57
Hi-pol 82.43 75.83 76.67 55.30 55.57
* control 5 celluloid strip
* SL; Soflex * SS 5 Super-Snap

* MFS : Micron Finishing System
* CPK : Composite Polishing Kit



Rmax Rounghness

CL Soflex S8
Polishing
I silux [ Graft (5 Bisfil T Hi-pol

Fig. 2 aririe) me 7 Efeazte] Ed9zx

Rmax Roughness
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Graft Bisfil
Composite Resin
£ g [SMIEN P
B contol 5 Soflex £ Super-Snap [ IMFS. T CPK
Fig. 3 5% z dvbgyd <3 xezx
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Silux CPK

Silux MFS

Fig. 4 Siux &} ¥RZx%=

V. X10000 H. X100
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Reflectance
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Polishing
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O

99 ¥ 23 YYPdde AE 4dd $£733
A& YRR gskont, Z #HRAF oA Silux 7t
7FE 1 BEES JEhRen, Hipolo] 7HE
AZA Yehda, Zr depddelA Soflex, Super-
snap 9} aluminum oxide disk 2 dvg EE 7, dia-
mond bur ¢} silicon point $1 M.E.S. £ Composite po-
lishing kit 2 Jv}3 BEI & 4% ZHRES
2ol & e Aol XA
RESIET

I\

il

FEE ARR 98 AHSEHR
B olug, mhd g AF=rt EAA H

b

gede BAY

[

30

=l
e SAD® FAE FHAARRE AHHI 3]
o, old me} A2 EFH e ven k.
712} conventional composite resin-< filler 7} 1-
100um & 712 FAAH P FARZXEE W1y
A duidte Aol wWi$ & A/ HA9. Van
Noort ¢ Davis®oll 213}4 filler particle & 2717}
6um & FA Folob Fog Hof vjumE E
oz HolA ddx 3Pk IF 197049 F
WEE filler 8 2717} BE 0.04um &) microlfilled
composite resin ©] A EA EFe o] glo] o]
AT R PRz Halel FHET
& 2271 gasged obdx g dnt Wil
o] PN B o ge]l R, FFF
go] EPH] HE g9 AR E By
A9 EgH, 7AF FEo] APHT vt=AT
Z7tz EA dopizbssiA g, =3 258
B W2 8749 paste 2 TAH £ Bagly,
717 HojA HXBHY EFAFe] FiH
Aot WFA} FAG EAE 4& F do®,
Matrix strip & AHEFozx 71 vz E9A
Z5E & F Jon, ofe EiEEE 4vhE
ojrzte] ¥Hx=o YAFTL PP, 2
Z Y matrix strip & AMHE3tE AS HAFS A
PAo] Yosin oo wE AYFHEY AA 2
FAdArir a3t g o] finishing & AF
8tA] 3ok, 282 g, o]/43< finishing < strip
AAE 758 HL 49 finishing S 3= AHolth.

Av} paste & S ] RHE JHFHo R A
Ast] Quartz Crystal & EEAFNA =o 943

N

pie o
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o2 F& dAupdbioe] ofuite®, ynfilled resin
oz vty BFeRY] FAE dazing 3t AL
EHUZXEE S7H7IY & vREo] gloAez
@ dAEY Zw oo,

Lambrechts $} Vanherle®¥ microfilled composite
resin ©] conventional composite resin 2t T Y
3t ojzeE EHE Yo, Soflex disk 2
dolg 2E EAZY FHANAN =TF(smear
layer )ol VIENROD o]&9 FAE 104 FEe}
3} t}. Conventional composite resin ol A1, soft
matrix 7} WA erosion ¥ ] hard filler 7} E&8F
ZeAY ggte] "k olRA filler 7t E¥o] &
3% B 237 2ge Fro] Y gnpenw
Davidson $2% 718 & ¢&sle] el 2 dn}
e A B EHLEE MoTTA B
3}n o]= glass transition temperature & A 5o
EWHo] ©2Z&(smear layer) & YASA Ho ®
Hzgel F7t] 7lqste, ol2# =TF(smear
layer) ol %= open pore 7} B.0]X] g¥SithaL 8} e},
2y e 2L long polymer chain @ A=}
chain 7+9] B2 3 (cross-linking) ol 3 Lot
o, A2dA FFA 27 FEILS polymer
chain 8] Al AR2Ho chainitel AREH
(cross-linking) 8] 7187} &o1&A €} ¥4, 60-
70°C ©]23¢] A e FHA I = chainTt HA
A3 cross-linking) ©] & oA o) T +
=& 3434 E9. Baush 523} Davidson 59&
FFxz7d ngd A% & Adee EuY
224 AEg MAAsiez oFd EFEIAL
3% F, AR AAFE 2=2A 3 (working
time)ol AUd A FEiA Hed 2XE oF
60C BEE Folx o] FoH, T ETH
Ao AL 95 e $1& FF FA
finishing & 3= Zeol FIEdx 3. A=
Anla] ¢k 60T o]l ARZ S 57 (cross-lin-
king polymerization)©] T ¥ s|A|A =of A
7} % (micro hardness), 17373 %=(tensile strength)
9 71AH ARo] 433 /A o 5¥%
HAo e 7EE dAF Aol B2 %S
v R, ol 71X ERAvFE B =
o) 9L vA 7] H ot} Gerdet % Heghahl®
& 394 (injection type) &} Bl Aol EF4 (mi-

sl
=3



xing type) 2] B# HA B} 7|7} Hglaw,
ol F& & 7X9 &7t AAY] W&ol st
ol & 71X FAL T2 EFH FIAFFA
71 Zol thFoln, +g& ristdM Fest
= A% 7129 FAE UL sume,

ARERY 2FHe 7IAH A8 o
plague 9] A =o] F718kar, =L A A7} wl$- o H T
melr BEZTE XL G959 W 28T eA
Aokz & & guth BTz FHE Aote
A& A GFo] dojdel g dF7t AR
swas3 53 oEo) BYPWR Fd AopdllAe
FAPA Fe Holrtt o H-L plaque o] 3o
Yojron mety A& GFol Az, obddd
279 Aotr} B Fo] FHE X otellA pla-
que ¥l Aol ¥ Bkew, olv H¥HH B
Hzegl Aol ok P, ol T
2o gd A g JAH A=59
A7} ofgt, o8 gaREe] AT 8E A
Edol ¢3€ plaquetf 9] bacteria 7t AZH & A
Zald A& gFo| dojdrin e
21)

Chardler &9 1971 E3# e HAA}A]
HAg FUAREE AV9AME, (Uder]Td
ol3] 43 scratch 7t 7FAIEA el s Ech FA
Hx& dnr)el ") cutting particle) 7 5
B3] zolof 34H, (2)H2ardA= B I filler
material 20+ 2=}t Folof 3, (3o dvt
Ao B0t} 7|79 loose particle & @RIEHOZ
RE 4143 Aok 8aL, @)drtr]T B
& Besn vjnyg ek &, 5)dntrlFE o=
Azl §-a4 (fexibility) & 23l 3o WL HH
71 ol tAEE P& BAAACT Fon
3t t}h. Lambrecht 9% Chen & Avt7]79
JAF z2717F AR A aRlelE) e, soflex 2
EggA-e Avtd A fine grain & disk ¥ro] ¥
Zgurg Fg9 S Qe fine grin
disk gte. 2 9E53 4948 4¢ 4 gz, 94
HQl ARggro] RHEY AAE Ag + YULH,
rough-grain 2] disk 2t} fine grain 9] disk & & 2.9
AHgEHe Aol £ AvtEAAE e e, dArt
717YARe FAES S, A&FHoE HIUEY
ol A} A A8k ultra-fine grain & polishing & 43l
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2 YEE stdor gTm AN, FHEH
e guzEs 9EE AAV doH BFE
e Ben xolEA] Feiztel xole H
Aol Mz AP vAY FAEst e €A
AN AE Holete]l ARolE Y F UL, °1E mic-
rofilled composite resin o &8 743 & £PE 5
912, B A M T microfilled composite resin 2
Silux 7} 7H8 & ¥l g 1B, dubd
W7re] zol& 718 ATk Van Noort 9& %
e A2 ¥d AME filler particled =719
type o ¥ F& o] 1.7, filler particle & 2717}
6um & EA Fopok vz RS 4 + 9
o BTt

Soflex disk & FAHA A} @ 7] 7 (Scanning Electron
Microscope) dol A1 #28 Z3 medium disk 9]
A}z oF 100um, fine disk & °F 30um, extra-fine
disk & YA 6um ©1E T SHATHY. Lutz
% aluminum oxide coated flexible disk 7} EHA
nlo] 714 £ AFE L F e, ol A
o= AF B 4 e convex surface oA
glo] Algo] 7bsdkm, F& AAMHolY 25T
o A ¥ rigid rotary instrument 7} B 831, ol&
15-40um © diamond bur 7} $-5°§ E#HE Ve
gi gk B d3oAx  Soflex Y+ Super-
Snap & #& aluminum oxide disk”7} diamond
bur} silicon point Bth ASA AL,
o2 %k disk BEl9] AulrlTe AX R dANH
U 7 e #gd] doidE H2ol o#eH
o2l 299 AulAle bur point HERS] vl
7177 B st

B Qe Eddnte] glo] #HAY dAn}
7179 250 v} B Aolrt AoH, dAeAA
Fo AFAE ¥V 93 BFHILY FHA
#xe] 27, dvirlT 2 Wi Addd) AFE
7\sred o A TH

=2
%Tra

v, & B

23y e gddrie Be FRx=E ¥,
23387 98k Silux(microfilled), Graft(hybrid),
Bisfil- I (hybrid, posterior), Hi-pol(conventional) ]
47tA 2 TE Celluloid strip, Soflex, Super-



Snap, Micron finishing system, Composite polishing
kit o] FE3d dvprlFE drpdld 1 ¥W S
EH2E 247 (Roughness Tester s Kasaka Lab.
Ltd., JAPAN)S} EH A A% 7] (Omnimet Image
Analyser, Buehler, USA)E ZAE A% 23 e
I Ze HES Idch

1.

Celluloid strip A 713 wjzze]-& EHE ek
Wit
35%<] Microfilled composite ¢! Silux 7} ©+&

d X Hle] 7pg Wi BHS vdEh o

. Soflex 7} 4 7}A Avl WUF 7HF oy B

AE Jehliich

Aluminum oxide disk ¢1 Soflex 2} Super-Snap ©I
diamond bur I M.F.S.$¢} silicon point ¢! Compo-
site polishing kit 2.0} €534 vl118)-¢ BHE
Ve Rt

. diamond bur T4 ¥ MF.S} silicon point &

Composite polishing kit 2.t} ¥ 3 wjnie]g
FHg JelfQi.
2 2
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— Abstract —
A STUDY ON THE GLOSS AND ROUGHNESS OF THE COMPOSITE RESIN

Seung Joo Cho, D.D.S. Myung Jong Lee, D.D.S., Ph.D.

Dept. of Conservative Dentistry, College of Dentistry, Seoul National University

This study was performed for elucidating the effects on surface polishing of composite resins.

In this study, Silux(microfilled), Graft(hybrid), Bisfil- I (hybrid posterior) and Hi-pol(conventional) were
used. Sixty specimens were made with 4 brands of composite resins and Optilux system in 2.0X1.3X1.0
cm resin block which has a cavity with 0.5cm diameter and 0.5cm depth. Polishing was done with
#600 sand paper and Soflex, Super-snap, Micron finishing system, or Composite polishing kit. Final
polished surfaces were measured by roughness tester(Kasaka Lab. Ltd., Japan) and image analyser(Omni-
met Image Analyser, Buehler, USA).

The results were as follows,

The celluloid strip produced the smoothest surfaces.

Light curing microfilled composite resin, Silux, had smoother surface than any others.

The surfaces polished by Soflex were smoothest.

Aluminum oxide disk, Soflex and Super-Snap, made smoother surface than diamond bur, MFS,

oW

or silicon point, Composite polishing kit.
5. The roughness values of surface polished by M.F.S. composed of diamond burs, were less than those
of Composite polishing kit made from silicone points.
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