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1. AIERZ

2mn F79] 60X 40mm =7} of=LEHel| 10mm
A2 79 68 B § 22 A7y o=
9o E£31(Fig. 1) Vita VMK porcelain(EN
1, Vita Zahnfabrik, Bad Sackingen, Germany)
£ o] &3l &) oju, A HEIt
H5E 2 ZPCE &FES o83l TAETY 3=
3 6129 Vita VMK 9(Vita Zahnfabrik,
Bad Sickingen, Germany)$ 33t ¥ ultra-
condenser(Shofu Inc., Japan) gl A 3&3t &

Table 1. The experimental groups

Z3grt. ¢=o] By Wt ¥ Bard-Parker
knifeg ©]83fo] ol T3t HEHel| wF o]
Hol HEE JAgEe AANIY §5T =
A= AZALY AAdwe}t EA 44 2 (Centu-
rion, Ney Co., US.A)IA 600CoA 683t
AN F AFAeAA 55C/ming $=2
930C7HA =& &8 187 FX3to &Adst
Atk F 32709 AlHE A Fste ZF F3 5704
sl 77 SEMARAS #3798 A}
|3t

2. THXE| (Table 1)
25709 AHE FRYE ddste] 57 A
7oz Jrch

(1) A8

Green stone(Shofu Inc., Japan) 2} green ru-
bber(Dedeco International Inc., US.A)E ©]
83t FHE w23 ¥ Vitachrom fluid <}
Vitachrom delta glaze powder(Vita Zahnfab-
rik, Bad Siackingen, Germany) & &3] ¢
A X3 F 600CHA 457 AxA1Z] £ 100
C/min®] £22 900CT7A £55 &3 IF
Qlo] 187 5 A5k overglazingS A AR

Surface Treatment

Group 1  Overglazing

Group 2 Self-glazing
Group 3-1 Rubber wheel
3-2 Truluster paste
Group 4-1 Pre-polisher (light grey)
4-2 Final polisher (pink)
4-3 Super final polisher (grey)
4-4 Diamond-filled polishing paste
Group 5-1 Shofu Dura-White stone

5-5 Diamond-filled polishing paste

5-2 Standard Ceramiste Point (unmarked shank) (Shofu inc., Japan)
5-3 Ultra Ceramiste Point (yellow band)
5-4 Ultra II Ceramiste Point (white band)

Truluster Polishing System for Porcelain
(Brasseler, US.A.)

Exa Cerapol Adjustment kit

(Edenta dental products, Switzerland)

Temrex corp., U.S.A.
Shofu Porcelain Adjustment kit

Temrex corp., U.S.A.




(2) g 2

Green stone(Shofu Inc., Japan) # green ru-
bber(Dedeco International Inc., US.A)E o]
43te] AL vHE-E’ F 600TIA 110C/
min® £=2 930C7HA &= & &4 ¥ IF
Qo] 187 #A3tY self-glazings 21314
1=

(3) A8 3

60um2] diamond bur(Two striper 770.10F,
Premier, U.S.A.) ¢} green stone(Shofu Inc., Ja-
pan)$ o] £3ld FHE 2A3 F =& Tru-
luster Polishing System(Brasseler, U.S.A) <
o] §-3te] BHS vlFE 8t o] kit rubber
wheel, Truluster paste2 /3= ¢} $1¢] rubber
wheel?HS AH2-3 A& AT 3-1, rubber
wheel2 @r}dt 3 pasteZ7}A] AEd AL A
AT 3-28 HHE3ao

(4) A& 4

60um2] diamond bur(Two striper 770.10F,
Premier, U.S.A.) ¢} green stone(Shofu Inc., Ja-
pan)S ©]-&3te] A 2}HAIg ¥ Exa Cerapol
Adjustment kit(Edenta dental products, Swit-
zerland) & °o] 83t BHE wlFeldtTt o)
kit Pre-polisher(light grey), Final polisher
(pink), Super final polisher(grey)d o2
AHEEHA Holle] ZHzt 4E T 4-1, 4-2, 43

Fig. 1. Acrylic mold for specimen fabrication.
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o2 H9Ysda, 458 diamond-filled poli-
shing paste(Temrex corp., US.A.)7}A] o]&
st dopgt RS AAT 448 Y3
o}. ‘

(5) HE8Z 5

60um¢] diamond bur(Two striper 770.10F,
Premier, USA)E ©]83ld EHAAG &
Shofu Porcelain Adjustment Kit(Shofu inc.,
Japan) & o] &3l EAE vlRF3NL. o
kitv= Shofu Dura-White stone, Standard Cera-
miste Point(unmarked shank), Ultra Cerami-
ste Point(yellow band), Ultra II Ceramiste
Point(white band) 9] 2.2 A}18-81A =oig)
o] Z4z} AP 51, 5-2, 5-3, 5-42 FH3}IYL,
U5 2 diamond-filled polishing paste(Temrex
corp., US.A)7HA] o] &3le] AAnlgt A& APL
5-52+1 HH 3 h

AET 1, 2€ glazing®] 1 F A|HA 2}
AH2-3 ot dol| DuraLay(Reliance Dental
Mfg. Co, USA)E o]&3l9 143 & Hu &
o] &3t 1.5cmzole] E5S #1738 H(Fig.
2).

AYT 3, 4, 55 AE AHE AJHA|F ol
ARE-E o8 o) DuraLay(Reliance Dental
Mfg. Co., USA)E ©]83l9 1A3}L 41 &
°]-&-3td 15emEole] E5& AT F 3249

F9 o7 RAE AP

OVERGLAZE

Fig. 2. Specimens mounted on the stone
block.
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Fig. 3. Surface Profilometer.

FHAe A5AAAY FABIEE dia-
mond buris & ¥2]H A high speed engine
£ o] 83t FHo] #Y3A AR 7}x
AHA IR 2 099 V)FE BF R A
Efoll A low speed engined ©l&3lPon #
YT Fee] FHo| E w7tA] A3t ol Hf
EE A4, ¥drtre3g-e 2499 F4d(cur-
vature) 9| 2] 3t ERZRE o] @ X2 AEY)
3ty olmEAF A|AS o] AAd= W
HE galq AP AHYS Ao| FAHES
3o

3. EUHxEe £Y

¥AZEZA7)(Form Talysurf Plus, Rank
Taylor Hobson, England)& ©]-83}< (Fig. 3)
0.25mme] FZo](cut-off length) 2 1.0mE
F8)3le] 477+e] Ra(average roughness) b
Rq(root mean square) ¢} H&< F3{ch 2
A|EF 334 Sl 4 APLE F 15719
SRS AUt B APTFoA gz @
ul@Alete} Ragk#d Rqéts A3

4. SEMARY

AYZ 1, 2, 3-2, 4-3, 4-4, 5-4, 559} L2
oz FHntREd F 7709 A S palla-
dium coating3 ¥ SEMAFI(X500)& 2o
HEAHE v a3t
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5. S
one-way ANOVARAH# Scheffe’s testE
o] &3ttt

B AYdM BHEREEA 7|2 4T Rast
Rge 923 Zth (Fig 4-18, Table 2-4)

BEAZEEAAY ©AA 713 S8 &
A AT 1, AT 32, AT 44, AET
5-5014 9& £ Yo, o ¥l F& 54
o2 FY9% T& I p>0.05). T
oz P W HAFPT 2, 4YT 429 4-3,
AYT 3-1904 G F U3 o) vl o= GA
EARo R $93 F& FAAT(p>0.05).
AY T 547} O-g-9] &3 AE Uehgion
AYT 4-1, APT 529 5-3°] FAZHLE F
AE FL FAE0(p>0.05) L th] HEH
Ae A3 e AFPT 5-1, green
stone, diamond burd] £o2 AZ dArtHE
Jehien olg 4zte] #E2 FAHLE
213 2ol 71 21 = ArH(p<0.05) (Table 5).
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. Table 2. Comparison of the mean Ra(um) and Rq(um) values for each surface finish using
Scheffe’s 95% confidence intervals

Ra(um) Rq (um)

Surface Treatment Mean | SD Stheffe Grouping | Mean | SD i S::lheffe Grouping
Group 1 0.043 | 0.008 A 0.055 | 0.009 A
Group 2 0.148 | 0.022 B 0.201 | 0.030 B
60-um Diamond bur | 2.735 | 0.143 C 3435 | 0.184 C
Green stone 1.080 | 0.132 D 1.385 | 0.168 D
Group 3

3-1 0.181 | 0.033 B 0.247 | 0.046

3—-2 0.037 | 0.010 A 0.051 | 0.012
Group 4

4—1 0.515 | 0.099 E 0.651 | 0.124 E

4—2 0.136 | 0.016 B 0.174 | 0.023 B

4—3 0.112 | 0.016 B 0.143 | 0.019 B

4—4 0.038 | 0.008 A 0.049 | 0.013 A
Group 5

5-1 0.769 | 0.072 F 0.984 | 0.112 F

5—2 0.574 | 0.057 E 0.757 | 0.085 H

5-3 0.563 | 0.058 E 0.755 | 0.092 H

5—4 0.429 | 0.040 G 0.561 | 0.057 G

5—5 0.050 | 0.014 A 0.070 | 0.021 A

* Same letters are not significantly different.
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Table 3. Analysis of variance for Ra values (p=0.05)

Source D.F. | Sum of Squares |Mean Squares | F Ratio | F Probability
Between Groups | 14 101.5129 7.2509 1714.5382 0.0000
Within Groups 210 0.8881 0.0042
Total 224 102.4010-

Table 4. Analysis of variance for Ra values (p=0.05)

Source DF. | Sum of Squares |Mean Squares| F Ratio | F Probability
Between Groups 14 160.35600 114536 1514.1073 0.0000
Within Groups 210 1.5886 0.0076
Total 224 161.9386

Table 5. Surface roughness analysis
Smooth Rough
Group 1 Group 2 Group 5—4  Group a-1 Group 5-1 green stone  diamond bur
Group 3—2 Group 3—1 Group 5—2
Group 4—4 Group 4—2 Group 5—3
Group 5—5 Group 4—3

Table 6. SEM analysis Qlthe Ao] ojm g )

Smooth Rough =49 viue] B ATES AWRY Jag-

Group 1 Group 3—2 Group 2
Group 4—4 Group 4—3
Group 5—5

Group 5—4

SEMAMA B4Z3 A¥F 10] 71 &9g
EHS B3 AYF 32, 4EF 44, 49T
5-57F 1 o2 JEF EH-S e
AYT 2, AFT 4-3, YT 549 €22 A3
AupH-G JERRIT (Table 6, Fig. 19-25).
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Act 2318 AxE WRY 7IE 2AFS
flawe] #¥o &gt n 3k Overgla-
zing® 9] 3= B3] Giordano$”2 self-
glazing¥t A-¢RT Zxrt o0 drtst Az
H&§ =5 Jebdda 4ok Sherrill 5
o] AFAME H|3 S dJon ozt
ATES T £ o dvld ¥ A=e
H23F self-glazingdt ZARoE g0 & F
AT

Schlissel5®& AX =AFHo] tfix]e
NIEE of7jtEE WIEA] mjiield HWoE
BB A|A Folof gt st on SEMARA
3} pumicet} QvHAl (polishing paste) & ©]-8-3
AulH o] glazingd A FARE FH AT
B9 3¥a, 53] 2EP F =AFEH
Az el AZ7|Rths drbdye] drntd: BW
293z o & ¥4%FE Trhil A Bre-
wers” S =42 A FUE YA JE
A717] 938 glazings 3= e £ A9
24& AXNA HEZ ZATRY B3 Hal
%, devitrification2-& 4L o¥ & 3o
B2 dnlg Algshe Aol fsida Y
oo =AEAE 50um A LFU|ELZ air-

abrasion¥ ¥ reglazing v 9rlstn oAl

o] A& AL F 0] F O air-abrasion3tZ gla-
zing =& vkt 2 §HE #AS 2 gla-
zingo|\} AutE AL AP ToAE gla-
zingd g Boe AvlE AlHA o F2 AF
£ BPoy F AA Xeg ToXE ¥
P B 3Pk

¥t Patterson$®& A TA|Ho] XJefA
25 o}7)31aL iR wtEgo] wom Ayt
2-&3}7] 7] o] wt=A wjed W
o7 3 BAAFoo} st} P IL TAHEH S
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refinishing kitE AH8-3t9 Awtgt A} fine
(red-band) diamond bur2 ZA3 FEHA
glazing® X9 B E 3)EaAE 23
o FHZE4AQ RagtS FAAUA #FA
AT SR 18y, stR ) nfe s,
2ol Ao M Aozt okl Bty 7)
Z9 AT g 4AE EYy. 1e £gE&
AZPYN A fine(30um-grit) diamond burs}
extrafine(15um-grit) diamond bur® ZA3
EAFHE glazingth 4! refinishing kitZ 2]
g EAS vug 29 5 F$ 25 glazing
Aeg FHEG AR HE BAYT 3P
wetA, laminate veneertt ©]u] o 3}o]
2 7 folnt dubEe AN e FAd)
R refinishing kit AHE3he A9l 15
umBE o B ¢ 71FE AMHE RS AR
o ol ¥ A7 AR A AupAlrt £
57 & Anr|TFE AN diEes

AtE 8. RaimondoE®% ©]¢} v|&d I+

278 2N e AukA (polishing paste)
AHE-3HA glazing® -+ {FAIAY o
Y3 FHE Holmg AuAldes HisA)
AvtAl(polishing paste) & AMEE AL %
Epii=s

FHUEEE S48 A AEZ Ra(ave-
rage roughness)®} Rq(root mean square)7}
FZ AM2-Eth Rave 715 € EHZEIAA
A S AR sEEF Y Fho] A}
HEE FAMNE A3, o] FAMcgRE
ZEXA7RA Y A U e FFge
2 NH(FYAA 7 9y AgHE guz
S=EAA R I, Rq¥ 22 FAHAo2RE
ZEFA7A 9 FA A o & AT G
Pog 41, 28 F3 dojxih

=2

=2

TR F T R

Ra 3D
n
2 + 2 ... + nZ
m=/” » (4 2
n

FHzEo ZHNA Leitaos™ & 71E-3HL
2 Z349] 71Ee UY(fla) HeFE HA



Hoj glomg &tzxog Rojx FHLY
AFH FRFHRT AA = B A
tx slgn BHe] &3 Eo] 43¢
AR Aoz FHIL FE3] St Feole
Adge MEETG 2F(curvature) ©l 2 7N
Yo g welEoRtta 3FLh Gl EEH WF
Aol FHUzEE FAFIYL & o FRAx
59 g5ty FxE FURE EFEo]
Ae ¢tEn 716 2o jige
Aojt}, wgtA, BHZEE FAHA] 7|EMd
23] 3= H$ =A] 183 long-wave os-
cillation o} #(filtration) 5 3 @3}F2] 9]
gto] ZA = ojo} Fir}. o]Flo] FUREZFAT]
Ao FHzE FAPA Y= AFHE H
©@20] (cut-off length) &) Aot Zejuh, &
HMXEE ZAT 9 7158 FHIALAN
oju 3t AdZelrt 7 FES JEHES A
FAHE & USA #AE= AL i F8E
ojt], FHoZ g AFd= AY EVlE
it} B A A3 ¥HzEU] 94 @3
ol ARAZE ol FHFe] FHAA B
Az ¥FH AEEHE Aol EAVL H
Ak w2k, ARG ArlRA oM B
Aol i3 AHI AL FAIEF F3}

Fem pilot study®E S THIF| 93

gafo] HAagsEo T2 AFPTLUY 247}
Lot HEE Aol E A3 HtH0.25m).

o]Z%E Ra Rq#oZ UEHE FHZEE
a3 9yt b4 BEsit E F glemz
SEMARIoV Z8) AMRE BEF o2 ojf
ot sttt &3] AME-S= SEMAMKE 314
o2 Agsrle E7Hs3HAT Ra, Rq@akt
Zo] HE3lH F& o] H & UP. B
Ao A #&F SEMARKC w29 overgla-
zing¥ ZA$ W& 243 EUS UL
(Fig.19) Avl71+E DAIHo2 AMES F
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EXPLANATION OF FIGURES

Overglazed porcelain surface (SEM X500).

Self-glazed porcelain surface (SEM X500).

Porcelain surface polished with the Truluster Polishing System for Porcelain (Bras-
seler, US.A) (SEM X500). '

Porcelain surface polished with the Exa Cerapol Adjustment kit (Edenta dental
products, Switzerland) (SEM X500).

Porcelain surface polished with the Exa Cerapol Adjustment kit (Edenta dental
products, Switzerland) followed by finishing with diamond-filled polishing paste
(SEM X500).

Porcelain surface polished with the Shofu Porcelain Adjustment kit (Shofu inc,
Japan) (SEM X500).

Porcelain surface polished with the Shofu Porcelain Adjustment kit (Shofu inc.,
Japan) followed by finishing with diamond-filled polishing paste (SEM X500).
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ABSTRACT

A STUDY ON THE SURFACE ROUGHNESS OF GLAZED
PORCELAIN AND POLISHED PORCELAIN

Mee-Ra Choi, Hun-Young Chung, Sun-Hyeong Lee, Jae-Ho Yang

Department of Prosthodontics, School of Dentistry, Seoul National University

Porcelain is considered to be one of the materials of choice for restoration where esthetics
is of concern. But porcelain surface without final glazing treatment may induce undesirable
results such as inflammatory response on adjacent soft tissues due to plaque accumulation
and increased wear of opposing teeth. Therefore, rough porcelain surface must be smoothe-
ned by final glazing treatment or chairside polishing procedure.

The purpose of this study was to compare the surface roughness among self-gltazed ,
overglazed and polished porcelain with various polishing kit, and to detect which phase
of polishing is optimal in clinic.

Specimens were fabricated with Vita VMK porcelain. The surface treatment of each group
was performed as follows.

Group 1 : overglazing treatment

Group 2 : self-glazing treament

Group 3 : polishing with the Truluster Polishing System for Porcelain(Brasseler, U.S.A.)

Group 4 : polishing with the Exa Cerapol Adjustment kit (Edenta dental products, Swit-

zerland) followed by finishing with diamond-filled polishing paste

Group 5 : polishing with the Shofu Porcelain Adjustment kit (Shofu inc., Japan) followed

by finishing with diamond-filled polishing paste.

At each polishing steps, the measurement of Ra and Rq values were performed, and
the surface was examined by scanning electron microscope.

The results were as follows -

1. Overglazing treatment brought smoother surface than self-glazing treatment.

2. Polishing systems without porcelain polishing paste did not make better result than
self-glazing treatment.

3. Polishing system with porcelain polishing paste made similar result to overglazing treat-
ment.

4. Applying diamond-filled polishing paste after using polishing system which has no porce-
lain polishing paste produced surface as smooth as overglazing treatment does.

Key words . porcelain, glazing, polishing, surface roughness
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