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A BT A A ZA N A= AR X obg A3l
I3 FolA 713 IARHDL AvAdE
% AEE 27] Yot =83to 1,
a33F ¥y dFo g 17 A7) Ty A
3}oJA} Pierre Fauchardel 2}ste] Taj7F ¢
FE olF, e AgE] sl =A)o] 3}
S8l digt A7t olFofH P, 1887
Land 7} 952 71 & AME-3t] M G082 AR
EAEE ARG, 196090 o]FE =A)
82 F2HY Yo E B FEE H|5HH9
453 Avj4dn BE F7HE AT,
a8y 35 WA =&, X2 239 w4y,
Furol 7HA Fo] AuA 359 AR A
A5, o5 HA37] Hstd 1980
olFZ Y = AT gt L3 A9 ¥
ok 9] Hho] o] Fo|A TP,
dutHQ =AR AZsEe HF =TS
N 93k Aujdel FUHE JPAste Vv |
AR A o g AP Fa, 48
(crack) 7FHsA4%59 3HAIZE =&HARL?, o
213 EAHS Bdty] gt o8 7hA A
2=o] ALE QA2 In ceram(Vident Co.,
Baldwin Park,CA,USA)3} #©°] 1 - 5 ym¢¥]
a2y Yakg FEl(glass) & HAFAIIE
b o] S48t 400 Mpaolde 23 Ak
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Z71E olFont, dFud] 9% Mz9
FAE Qlsle F2 AE =B FHol=yk
AHEE T o} abA|o] BolAle @Re] &
AR G?, 1 olF FEE FRId AR
A7l ¥H 2 2 Dicor(Dentsply International
Inc., York, PA) ¢} IPS Empress(Ivoclar, Lich-
tenstein) TA 5] NLEHAL>.

IPS Empress A1 282 leucitedll &3] B7€
%2219} =4 (glass ceramic) o/ ¥ %9 Z7}19}
zo ¥ HPAAL 2T Jost wax 7S
A3t shuel o o] F2H 7] d&el
thokglk Mz 9] ingoto] FHIHC JUvTE &
B g Au)Adel AEL 93l FrHEQ Bgol
Za3lgcth. & In ceram™ Zo] ZolHell ¢
Be BilHog AXAIE layering 71EH
o Fx F FAE ¥ stain2 2 A3k
staining 71¥el AMgsEdH, AR o
Hoje] 4lnAo] o 3F 7%= layering 7|
WS, VYA gy A staining 7l
HE AHS-H

Yamamoto®£ 2|% stain & YEE2E FE
F& MA AR (metallic oxide pigments) ©]
A5 unglazed A EHol A &3hoof
HA el Ao W3E kA & F Yo



ol &AA EA M3e] Wl ot glazes)
Ay A4S Holn ol =AY A flux
o] AAd 9% Aojgtn B3, Crispin
W Mulla® %<& 9% stain¥ overglaze A 4
Z+g Mol W3yl ey wEEAEQl A4
o ¥ o o7t S Bk, oleg
9% stain hairlinec]\t HF2 E IR
Td9 B F9 A4 2HE AvAE
Hasgtgou=?, A&Ad ¢ vtRy 7%
W et AdEFe] 4% e EAAE 7HAL
UATH?,

oY ML A} A= WY
oA FHAHQ, AUA HE AR 4
Holu} Mg FH3l= Fo] Qe th2 1
W o) Aol whel Mo Q1o WIE 7HA e
59 B 2AE XYY & Ao, gEiA
Zv AAHA HrkE A3t A4S BEF3ta
AAE FHoZ ERE # e AV €.
A Uz, & 4P EFY shr w4
28 2 Al (Munsell color order system) 18] |
Ao 3&AQ A B, Y 7|Ro g 7z}
H3Y 7|32 ER/AZ MEE ALREHA B
Ao M3 MEE FOo2 vAIHA FdHI}=
whdoltl, AF 23oz © AF AMHE
AARAZE 1978 FA4 29 L3 (Commis-
sion Internationale de J'Eclairage) <l 23} 7}
Tl ol CIE 4A4A 2 29 L*, a*,
b*e 37tA Yo £4& A3t YEE
ol o,

o|9} o] Mg FASI FHoE FET
¥, AR O EAY A& vjusta, Pt a4
A AH7EA] Wyo] ALRHYPoY, Hel F
Fu QA Q149 Aol Foll 93te] Fte
o;lagi%_% %qoi %]:1:}13,14,23,25). O]E']ﬂ' 7“(21_0,] 3;]
2%, Yo, A A", AT (Metame-
rism) 59 Al4E 3E AAY & e A
FAA o2 AR A% Y (tristimulus

]
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¥ 1L 2 430N A8 EW A2 oA

method) ¥ ¥ =4 i3 &4 (spectro-
photometric analysis) ©] ZH S L cph 29, Se-
ghi®’Z o8 7/ =A AAE A7) 9
ste] B33 S EAME AR 1 dEe
Mg g2 Ao B3 vEE A ol&
ZA2 B3 Aol ALHYI AFE F
3ty o§2] photometric FXE H7I3lE o
T BHe Aa) S glojA AR H=E
AW A (tristimulus colorimeter) 7} 713 &2}
7t golun, 39 J¥=E AH-E 7179
zRde Az B Aol g 2ol )
& YHIHT.

A F7HA EA2] 9% stainF A& Ao 93
Fal ths] B2 A7l ol ey H
Zo] ALE5E IPS Empress Al2go] ot
AFe vugornz B dF0A= IPS Emp-
ress T2 9] % stain Aol |7tA] & HH
el (5%,10% B4t g, 50pm,250pm &
F o4 sandblasting® ) o 2% EA AR
o] Apel7t F71HY AEFA Hze wAe
gore 833 =37)(spectrophotometer) & At

231 FLHo g wlws) Euz o

CI3%0]

al <]
=}

I, 48 xz %
7t A xj= -
Al# o 2+ IPS Empress =4 (Ivoclar Co.,

Liechtenstein) & AM&-8t23L, % stain Aol

b 2o 2)dte] AlHe] B AAVIE ¥

Ast7l st 5%,10%  E2H hydrofluoric

acid) & B9 Az FAZ A (E D,

ZIAReE BH AFAVE FA3}7] f3de

50um, 250ume] &Fuy YAAE ARSI

L} Al g
1. AlE AZF
V2, A&, FA7 247 5X5X25 mm<l

Al oF 53 Az 34 .
5% B4t IPS Ceramic Etching Gel IVOCLAR,Liechtenstein
10% B4 Porcelain Etchant Gel BISCO INC,IL,USA.
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a8 1. =4 A8 Az AL EP500

press furnace

wax sheetS 5070 A1&3 3,IPS Empress &
o} 22 (IPS Empress special investment ma-
terial & liquid) & AH&-3t] A ALY AA|
2 ol &3kt 5 v S A 100g°] €4
21mloln AFstAA 1 B EFsA
O] AL AZF At Al wWEF LAY &

E 2 2 A4 ARY ARY 25

2o A2 A7 T staining§ ingotS
XA T} EP500 press furnaceol A %3
AR 1. ¥ 50-100um®] polishing
beadE AME-8te] vl EAE A Ast, tiolo}
2o 0232 FHAS AA § 28 ¥UER
3}ZF APt 120grit AoHAE FHE T
A e HFH o2 239 AA 7)o 583
A2 8 ok

2. AlH9 B/

50709] AlHg 21070 A 5709 Fog ¥
FAA(E 2).

(D) o=

T A APE AXA Z2 glazing & stai-
ning liquid 2(thick consistency) 2} blue stain
pasteE 53 v|&2 EHF ¥ staining &
Z38tal o] 33] WYY, 1¥F glazing &
staining liquid 2} glazing pasteE E%5 3§ H]
&2 & ¥ H 37 #o) 23 glazing &4
st ch,

@1+

5% EAF 22 (IPS Ceramic Etching Gel)
o 1 B3 AlHE B2 F 37 AFUE 182
AR, 2F 239 AH712 10830 AT

EHA ahilhiy

AT
Sy H] A 10
1 5% &4 A 10
2 10% B4 A 10
3 ' - 50um ¢FUU A 10
4 - 250um gFov A 10
¥ 3. Staining ¥ Glazing 2439 F7]
staining glazing
A4 A4
Start 400C 500C
Predry 4 & 6
Vacuum release = 559 880C
Final temperature ' 860 879C
Cooling témperature 9t 0t
0c 0T
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% )27 Zo| stainingS Al

32+

10% B4t H-2d(Porcelain Etchant Gel) &
ol &3t 1¢# £ WHez AdstHd.

4) 3

50ume] LFuv YAHE 0.24MPa(35 psi)
FHoz A AJH FHo| Sl HESS HY
w7tA BARG & F7) AFVIE 180 AE
AL, IF 2&T AlF7IRE 108 AHS
F )z 2| staining® AF3IATH

(5) 4

250um®] FFHY YAE ol @t 3T
2o WHog Agsitt.

3. A& A& 9 B33 S37]d o3 FA

zt o] AJH-E resin blockol $XA]7]3
2ot 588 315213 (Exafine, GC Co., To-
kyo, Japan) & AH&-3te] Mg HE 9= 3o
TAAZ (29 2), REA 714 Speed co-
ntrol unit (Oriental motor, Tokyo, Japan) o}
3AREHTE. o] JIAE A7) REE o]g3d
sz o3 A, T 5 A HAAUn
(28 3), 123 539 A&ZE s 7IAS
ZA3t] AZFF 18,8003)2) AEEE Alds)
Ak, resin block®] IZAHH F Qo= 50gm2]
ZFHT 50gme] XS 4ol HEA JH=
FRAZ}h. A &S Tandex 44 (VAREFAKTA
,ISO 8627 medium brush, Denmark)E A}
{3t 1, X% g7 2o} FHHA(AA 3,
) E AHESHAT 18] RAEFA 20389 F
HEES 7HAHst 37l 23] &Y F ¢

1% 2. Resin blockd] A E AJHE

19 14,6008 9] 5 sHA =i Zt 24,
49, 64, 8 21(29,2003], 58,4003], 87,600,
116,8003)) ¢} A& &5 W3R LH, 450
mge] ¢Hoz JA&A S AP,

A& 1w A7|E NYEE AGstn AH
zolE 458 F A HESUH HdEdoez
U g B9, o] Agol ALSE A H HH L
% W9 1/8 o AP E AR &9 ud
AZ1E 24 0Y, £ 29,2008 vl wEstdd,
A&A AF 127 368(239 AP vtk
AIH S resin blockell A AAst BEFZ37]
(Spectrophotometer CM- 3500d, MINOLTA,
Tokyo, Japan) & AH&-3td 2t AT 334 #
Fatgar, ole] HFHE AHHAIE 4).
Z2374L 3mmE AHEsIRon, 29 £ B
A= d /8, SCI e & AME-3l%H . stain?
WalE 2437 98t C 1 E L*a*b*(CIE-

I 4. 3 F37I2 &4 AlEe LY, a%, bt



LAB) A 2¥& o] &3l z+ AjHe) Aohz 6t
A& (relative reflectance, d/8)% E3 L*a’b
*3S A3 =3 mean color difference va-
lue (AE)E ZA3to 2z} 29,2003, 584003,
87,6003], 116,800319] A&A F M) W3}E
EAHo 7 23}
AE=((AL")*+(Aa*)*+ (Ab*)?)

4. TA ¥4

(1) One Way ANOVA With Tukey test

29,2003}, 584003], 87,6003], 116,8003]
(724, 49, 6, 8:3X9 A& s Y
A& T ZF F Atolo A e] AE] W3} & ¢7)
#3le One Way ANOVA AL Algidge
5, oF Bl TukeyZB B S Alstgct.

(2) Zt & ol A9 AES] Al7te] whE Wisle
¥ 3}7] 938l Repeated Measures ANOVA
AAE Ay,

274 M7 TzaRo e SAS 604 EA o
71X & AH4-Adh,

m, A

ek

s

7L 2+l LY, a*, b* Y Hagke] ws (%
4)

U 2t 9 AES A #} dE F 79
H]jﬂ

BE T4 29,2003] 9] 3&A 3 A zpolr}
AstA Yelen o]% 116,8003] 9] Al&Z
AEAA] 2} FoAfe] A ol Wdle= A

H 4 4 39 AE LY a", b 3] wskE

9 =2 T 1< 27 3 4

L* a* b* L* a* b* L’

a. b' L* a‘ b' Ll a‘ bﬁ

AlZ 40 49—294 4084 —28 41.13.8-23.6408257—247 40 49-—31.3
29,2003) 39.354—30 40.84.3—283 41.736—234 41.7226—24 402 4.7—-313
58,4003) 39.254—30 40.94.3—282 41.63.9—23.7 41.32.33—24.4 395 51—314
87,6003] 39.3 5.3—29.8 40.93.9—283 41.53.7—256 41.72.19—24 403 4.8—3038

116,8003] 39.4 5.3—29.9 40.7 4.1—28.6 41.9 3.4—24.7 41.5 1.81—24

39.8 5.1-—-31

B 5 Z4 29 AEQ WA #

29,2003 %9 58,4003) %9

87,6003 $-9 116,8003] %9}

AESY 3 AES] HET AES] B AES] H7
m(+SD)
Nz 2.508 2.315 2.225 2.120
(+1.661) (+1.697) (+1.740) (+1.156)
132 3.488 3.673 3.992 3.866
(+2.401) (+2.558) (+1.950) % (+2.095)
2 T 3.089 2.899 3.383 3.576
(+2.154) (+2.799) (+2.607) (+£2.583)
3T 1.207 0.803 1.175 1.440
(+0.674) (+0.954) (+0.739) —* (+1.476)
4 2 1.181 2.105 1.136 1.481
(+1.261) (+1471D (+1.138) —! (+1.843)

* Statistically significant p<0.05
% #% Statistically significant p<0.01

Zt & UelAd AEQ] 2178 ¥l ME p<0.05 level oA fFo)x7t Gt
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R o2 ot A L(p>0.05), 2 A&
Foll E F ¥l AEY vlmo A 29,2003,
58,4003], 87,600 116,8003]A] 172} 32 Alo] o]
SAH g Fox7t 112 (p<0.05), 87,
600 3Alodl= 13 4F Alojolx= FAISHA
$9217F URHE 5). (p<0.0D)

nE

V.

%-T'él' aj

o)Al Aujgde AL HHow TS
AR AR AEHY AT NEE Qg8 #
SHANE ojd9 =i §3 FZ23I YF
7]"E‘ )\]i\.EQO] _%:_761.3}3131_%.18.21.29.44)’ ;"qu_\?_ ‘;—3
32 A& 7HFYA9Y AR JhEstdRovt
Be7t Z7VE 55 AnjAde At yehde
GAHS IR YR, mEtA Axet Av
A& AH3] FHde AN =D dF7t
ALEn Y3, IPS Empressd] F-$ol= 25
ZEE 160~180 MPa A=2 & AAF-9
gBolud X229 inlay, onlay S0l AFH S
2 A8HI ey 7|Ee @Fujy FHotE
ARR3He AR =AFARdE FE AvdE
7FX)3L QA3 layering 71'gol o3 Ho A4
28 Au4E R8s Joge. a4y 7F
Bgol BASAAL Aol ol 28HE
EA 2 72U Audo] 2] aFHA Fe
BYdlM+ staining 78S AHEEHA Hed)
olm] A}&EE ingotd Ty, Tz 01,0, 9 47174
718 Mzoln] AvjAde fHE F=E R
stain®. 2 TEEA €.

o]# g 9JH- staine AAX| 2] A F Yz
F &3} 714 8H(characterization) ol 1A B4
BIA% 71 Yol ?, Yamamoto™+ stain©]
Adut =R ¢ T4 ASET FHES FF7) H3)
flux® 417] Wl F713HQ A&Ho 72
] 831590 9dtqd AAE 7T X2 WA
QA XF AZE o7|1¥ F Je FAFY
9} 8- stainol] th 3+ SHB Ao & A 78I,
olE A YsiMe =AE FEHE 24
3l W 3o staindhe HE S A AISIG o A
2] & stain®] <HAR /3ol W3t BativalagY 2 8.5
Q7lA], Akers?S 10~1237HA ¥ao] Q=
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Higta ot ol FE K T
ol ALt Auj A3l Aol o3 RAolAUrh.
w3 gyt =A)9] AHE-O Z stainingX] overgla-
zingS 97 A A4 35Tt 23] o]3E A
35 Q= IPS EmpressAl2H9] 739 330
A 53] 9] staining 243 ¥ 2319 glazing 24-&
3l Fleg oA 799 2% stain] Al
st B3 FAsHoz AP|AHA ATFE
sted B 71A|7L ek

B2 AgeA AEA 39 A 1l 20
3 3hFo 2¥le g A3t 1del 14,600
3E NYEE YA Akers?E 3}
Fol 29, 1990 2235 7HE 81 1'2] 16,000
38 AME39 T Bergvall5®2 13de] 14,000
3], Heath$™-& 1'dl| 20,0003 & A A3}
A&A 3y AEAA Al 4™, A
£59 Zx, X% &9 vtrAe] FYFEFE
123} Hojof 3l ©H], Akers?S A&EFA|
7HI A= 8- 450gmE AHE-3M5 2L Bergvall
9, Victorin® % & 450gmS AM23}9.2. 5 Ba-
tivalas¥2 250gmS FAs AT A& ZA
AAeA BRdHE $ A=Y F=E Y
st om x|eke] Ao YoM Ead] &3t
FEFE HiAEY] Yt 55 o] obd A
FollA AMEEE Yuk XS A3k ol
EA&o] A FstRde FA SollA 3
Y OE gtAyo] AFEHIL 3, olHd
FAH 34 £3HQ0 FHYo2 9] st
=3 g Hojof dted B APoA e A&F
1A AA7F AFolu £H A £5& A
F geme gog o He g Hdo]
g steiatn AztEd.

A&A F Aate] WEE QolEr] A
Z Z371E AHEst & A#g Lh,at, b
‘He S olE VIELE AEE T
t] o]& CIELAB Al&go|A L*& W] u

g o

=

e

e

71€ Yt 4 B 9] B gain,
A g5 G AA7A 100942 U

ol 913, a*9 b' AT Aol UeHE
WEE 2t B4 TAAN AR5 5
w99 Zo) AL b'E xFAF-BD
Zof SFotA B, %o arghe HA9



T8 verliz, 29 @
A= E JEY, %9
A=E JEa, &9
L}-E]—l;_ﬂ_t}“'“'”%). (_-,‘| 31 z:;l_ ;\‘I
Ao Mats ABHo =
AR A& Wi 23
Ty ew, A A5
o33t F Zxe AY Fa
3719] sensorolX AlgE EA3l
AAA g3 2= %, vy, z9 3 A &S
SR8 WHola B 34 Wye
sensor2 A8 2XE ¥kAlEE=
Zt spguiciel WHALS S SHste 1 ABE
722 Atetd 3 AAA] x, y, 29 3709] G
datsta oAl L, a*, b2 X8} dhe W
ojt}k, Az A& WHE F2 M)A (colori-
meter) A HEEHY HFF D65 o FFEF
C & A9 544 29 FYstolA A4
9] ZHo] 7he g M
AHgste B3 &3V
F10, F2, F7 59
sk gloix o
AA & 4 AP, SeghitVoll 2J31H AL
Vele B4 SAE e o] 79 03
FHE A 2AHQ Q9 FE 2 XH(sys-
temic error & random error) & UHA &
ed, 2AHQA QA= F2 7149 FEEA
B[S uA L o= F2 AT JiEd A
(calibration) 71&°|vt HEle] A, 71334
Q1 Wolgo Ygle] glom A Zold &
QAT A Ao & gL nn
ok, &E exle VT AR oGS
vl AJHE A8 AFRsa XA
AAZ FAA A2 ZaAE & AT 3,
ololl= 7179 Hol, F3}H(polarization), AlH
o] Az iy % YA M Foll Ale] ok
stPrieresn B APdyz &F AE I
AA1717] Y3ted Al AZA] FA7 FA 9}
WolE ZEFE SFRL BF ZA47d XA
A= PF 22 Yo FAHEE 13}
Qod, B A M AMRA B33 F37]= SCI
715 7HAI oiN FEE AH, 5 E¥9

7

*o

-

o
=

flo
ﬂ o
o ¥ o o
5,
ol rlo
o
o

e
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AR 97 FHAY As BAHY
Algdd.

AAAQ AES] W3S AHEW 29,2003 )
AEAA] 2+ Tl A 2ol 7} ABHA vrelyt
1 olF 11680037t A= BAStH g A 5}
ol¢] ¥t} Y= ol glazing®) F3Fo g
Azrdr}, IPS Systemo| & 33 o4 stai-
ning 2433 23)9] glazing A4S AP =
HoJl=d) glazing paste )7} EE3 3
2ARS ZEA) 2 Q1 7] W& o] glazingZ &) A A
Ao ojdte] Mol Wil QA8 ML
Ao} ALs dol. Crisping'Vel 9)31H A
BE & =AM stain AFE 5 o 80| glazing¥
Aol Azbg Wt eSS B 24 BAYSe
Fote] dEIH o, 53] LA XA stain@} =7
stain®] Ae] 713 & W3lE Jehiittn
BudRt. Mulla¥x v]$3 4¥E £319
stain? autoglazing$ A9 W37} A3e B
3G blue staino] 7H4 2 #3lE e
WA, ¥HEAQ AgAdls F a8 Ao
WsHE YERXA] Y9I staining¥ glazing$t
74%-9} staining & glazing paste® 4304 A
A Aee Ho ¥WIE Yeldx gudn
Hustych, £ Ay o] AR &
Ao &7glol staing 247 glazing 24 9]
AE®} o] W3} 205+169 24 iz
High 23 et et 28 FollA
29,2003]9] &4 F glazingFo] AAHY
o] Wyt AF s AlgE A s o4
stainF-°] AAHM AEke] Fat Z4" Aol
2 FEE £ 93, ¥ AFANAMY blue
stain©] 9]¢ -8 MZE A& A9 29,200
3 3o A Hol7t rAx ZAFS Aew
A2E 4 Aot

2 A& sgiM 7 2749 AEY] 3e
HWERH 1 23 3 Atold] F9a7t LS
& F Aed ol A FHE 5% B4t 3
9] 50pm &5 v)vsandblaster A 23 R T
233 ] WSt 7 gt g o n|3i
Phoenix”< TA BHE AH2jstd 953
Z7Z}(dynamic contact angle) & 4% A3
AN hFs Al B Al Ao FAL o) H



A27¢ Budaded 95% 9 E4tog 487
g ALdde EHo] ml$ thFAe] =i
dendrite +ZZ 3434 HA BAF ] 7P
@ol Z7Hgittn 3 Mg old 3EA

it

doke WES AFET UL, 50ume] EF
nu QRS 024 MPas] ¢¥Ho 2 ¥AMG A
SdE ZF FEHE YEhY ol ¢RI
JA7 24 Q) 71 A RREA FAE Ao,
getA olxE EIlEL BAg e
go| FJFo2 AXNIZE 4 . &
A% olet FALSHA 3, 4F°] FA}
glo] ¥ty en, yERFRY 32 AESS
ZHAAR dols =4 EUY A 7§
Atol 2 4 A3HE-(metallic oxide) &) F A3}
glazing paste®] o] doju} AAA] FUF
|37t ol o g A EAAHP, 1,2
9 A$E 49 pores} dendrited] B
2 74 AslEo] do| AFSHA Ha FiiF
o7 ¥ FHRYG F%U} FUkste gkAl &
319 glazingZ©] WAA YA AEdte] ZA)
Z718 Reg Atg €. 11680039 A&
FE & AEFE 2= o|REE H-2 pore
ol ZAFe B4 ASEESC) 433 AA
g2 ¥ Aoz Y opwix o
poreEo°] &3 AAE HE9 AEZHA thA
A3et ko]l AEQ] Wl e ASE A4
"o E HA ddElE eake] dRleEE
EAZ dolde 2gd FAME] 5
3H2-o)u} glazing pasted] A §3E 3|
sl Zd, AAZ Ao s FUNIF A
AR AA B §¢tez #FE 5 Ue
e FEEE Holv AAEEC] UYL 13
Eol vtz 248 HAAE % Aozt o
4% 4 ot

RE ToA BAEH fodate AR
2T AT AEGe] Tadte AFES EA
i, 1, 2, 3, 47X 2, 4, 6 AX 9 AEFA
dAEA F7ht #Za glol BT FuE
velll= AL 339 staining &4 TS
WE53t). Staining paste 9 liquidE 4&
Bl &S F4 o) AT E =3P 2 pa-

0.

o
°©
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ste?} liquid7} ¢313] &3 s]o] FAZ JHE
ol 9dte] FaESs v giernz 13,
23] ,33] 9] staining?] 9= A=< 4 }or}
vehgd 7HeAdel EAsto. @A 29,200
3lol A 58,400 3)o] A&AAl A WA F W
A9 stainF o] A AL B¢ AEGke] 12 3HA
w3tE 5 318 Aol F 29,2003 4] 58,400
3ol A&AA glazingZE® 4H9 stainF o]
olu] AAHL dvjar Gy ded B
ojuf dErjuz A Xed AX Z¥e] =&d
25 dde xotel vl Q1A AF 39
N G Solle ASHA Bo] Yot
Atg €t

AEZ}9) # 4ol thste] Crispin'”& AE&]
29 WE Sz A2 Jhed VEHes
Atol, 2 ol ASE A bR 3EE A9
W7t EAgda FAYPR, Seghiv A
A zve 2w, vol, A e Sl ojate]
Ag WA w2709 EXQ A AolE QU
Adte 5HL v ¥ opA o Fe M Aol
ZA & 5 ok stk 3FAIRE o] 4% x}o] ]
U3 AEE FERI}= THS HEVS A
E7} Apele] Aol7} ki Y, 23W 9
o)At} 479} 71 ZAS) AZH 2 A
A (colorimeter) o 2§ AL vlus) B
Ao AEFC] 2 o3 AS ZE TFA
Eo] A Zol7} il ut=A BAFFPow,
2 ol&td Beole #A A7 EAFTA
BRIt & sl ol A AolE
AN ¢ U= AES BAHFE 22t st
A+, O’ Brien®& AES] gto] 1 ©]3td 2%
<-=8lal(exellent), 2 ©]3tY B dFH LR
wolE o Avtsly, 37 o]dd AHAfdde 4N
Hog o 93 93 7EE F v
343, Goldstein®2 AE2] X}o)7} 0.4 o33
AE 152 3D Q1T Foll ostd MAE
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— Abstract—

SPECTROPHOTOMETRIC ANALYSIS OF THE EFFECT OF
TOOTHBRUSHING ON EXTERNALLY STAINED IPS EMPRESS PORCELAIN

Woo-Jin Shin, Young-Sik Jeon, Dong-Hoo Han

Department of Prosthodontics, College of Dentistry, Yonsei University

The purpose of this study was to evaluate the long term tooth-brushing effect on the
color change of specially treated IPS Empress porcelain surface.

Staining techique with blue stain and liquid was used . The surfaces of the specimen
were treated with 5% and 10% Hydrofluoric acid, 50mm and 250mm alumina sandblast,
and then blue stain and liquid were used for external stain.

After 29,200, 58,400, 87,600, 116,200 brushing strokes (equivalent to 2, 4, 6, 8 years each),
color changes of the stained layer were measured with spectrophotometer(CM-~ 3500d,
MINOLTA, Tokyo, Japan).

The result of this study was obtained as follows :

1. The color changes were great after 29,200 tooth brushing strokes in every group, but
from 29,200 strokes to 116,800 strokes, there were no significant color changes in each
group. (p>>0.05)

2. The greastest color changes were observed in 5% HF treated group and the least color
changes were observed in 50 um aluminar sandblast treated group in every stroke (p<<0.
0.5), but no statistical difference between groups compared with control group (p>>0.05).

According to these results, pretreatment of LP.S. Empress porcelain with alumina
sandblast improved the color stability It is thought that about 8 year-tooth brushing
strokes does not change the color of IPS Empress porcelain significantly on this condition,
but long term follow-up will be needed.

Key words : IPS Empress, Spectrophotometer, Toothbrushing, External stain
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