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HAATEd A3 wm
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A3z F
o

Ao sta A2l 8 2=y Yshm Al

SEW- RESH - ZEW

~=E=r-
o2
i
oL
M,

T

I. M

23 8 g gol4 AnjAe] Aezy =AE
AFg3SHAl = Aol 2009vde] HYa, 215G E
Aol AulAsat Eel sy A& Fgle W
Yol A& ksl ojsie}, 188649 Land+ ¥3
uhg- o] &3t Aoz AHZH A jacket
B¢ Alaetd 2 1956w Brecker®E EAE
T A AEE Fdowd EAALT
Zao] @] &olAl Hgicl, 1965 McLeanz}

Hughes?® = core 4| € alumina 2 734
712 2ol F#o] FAHgt veneer EE Fx
443te] = jacket @& wAsHch 1976 4

McLean3} Sced?? = aluminous &8 F4
AbzlEo]l = W Fitell FHAIA W 2 AY

EAR-E MEs

=3 1970 e $ie] ATz A9
Ast o AP AAE Hstd ZAALFZE
Ao ZAxel £A jacketsgo] Avj4-E AFA
A Azl % W14 DA AH HEH
E%E % collarless TAAAFTFHo] ] B
T0—_ ﬁ:ll-7}' 0]—?—0-]3}!‘/}— 2,14,25,30, 34),

19831 Sozio ¢} Riley*® + A4 E4
(injection molded technique)© 2 alumi-
nous A FAFEE 5] I
HA3ta, 2 $le] Cerestore aluminous ve-
neer =3} (Coors Biomedical Co.)® Z=2
£ A5t A Zsk= Cerestore i Johnson &
Johnson, East Windsor, N.J. )& i3l

19239} Wain3® & x-&o2 fe|& <L
3} o] FxsR ok At el 19574
Stookey®?” = -§2] A% nucleating agent
£ HA7tn dA-EE s uo d4d ARE

core &

A4akstgel, 19774W Adair© & S5k A
Aoz 71g4gel dE FUEAE ST T8

Aez 283 4+ Qobm Al eksld 2, Grossman
3} g4 g5t F2E A1l Dicor i(Dents
ply / York Division, York, Pa.)& st

Fz e Mg e g F&g F25
GS 2ty mj Bl 288 Sz
Zz

FHE felads  dAzse
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f8 T2 Wi ZHsLE o] FE“ceramming”
olzt & AX bRty ZEE = Ak
A4, E=el]l 4x2E& ¥+ “shading” ozt 33
+ A FEEARE S4%E Aol Fxzx
Mgl ZE FHE dAPAF, 9=, &
HUl TGl Aled Aol 43 A4S ¥dm
EAAAFzAAY YS Atsls  opaque _,_/zﬂ
7 dolA Auid g 3t 2 A A
oﬂE_ %;}.J_ 3}_%;’_ 1,15,19,28,38 ,40).

AF AR WdHPEE ALAFH 5

- F8tel #Zoll AwE Farsaale] A

7345 WA o] A3 A7 AT} Ay sl e
227 20040 Tz wAla o] dxed] wE wa
Az e] Hald) AF B2 ok A=
FzEA g ljE oF(1987)40 9] 47k 99l
on] 1988132 2E] o] 4ol AR5 A)Feich
€ d7elAe FrEAR] s tFzRe] o
AHelell m-& AL HAAFEES 25k 4
ol AA & Aol ®udhe ubolo)

1, X[chx] €4 X =¥ Wz}

FzeaAmst SAEFzR A4E sl
4or3AA g AdA 94T Fele) e Ax

sldch, FrEAAAe YA 423 2y
422 1.5m Akde 2mm AtAskn 2E W

o2 bevel glo] 1mm Z72] 90° shoulder &

3tz 2 line angle-& 524 34/‘3;]-951‘3} 38
EAAAFEAL AT Az FH o 3
A4 E2 1L.5m AHuitd2 2mm 4HAsly %

Wod-Z bevelglol 1mm 79 shoulder &,
A2 HgL 0.5mm 59 chamfer & 345}
At

FAE A2 FEE Q4 A P EACHG -
Temp, Whip-mix Co. Kentucky )& «f &3}
o 83 F4FH(Verabond, Aalba Dent. Inc.
Concord, California) o2 Fx3te] 7 zte)
A2t e, 2 master died)

master die-&

T3 245 43, U429 WP b ro-
und bur & &g k4 21 J|FAow 483
=5 3k,

tray & A= AdE A4 trayE Al
25l adhesive & vFEF BRI sili-
cone aFgl4A|(Provil, Bayer Dental,
West Germany) 2 <l4Me A53tzm, Adx
(Die stone, Columbus Co. )& =RZT&gst

2 ol dlel Folstd A F2 104 A
2y ¢ AlAstArt (Fig.1), ol 239 wqgy
Akl 0, 5~1.0m 7}x die-spacer (Dicor
die- spacer )& Az te] A2 234
Exstd 3 (Fig.2),

2, FEREAMEQ M

43 28 He]lAE& =33tw Color In-
lay Wax (Shofub) = 443 A e ¢
Fxz4E T F dY A7 E dYshAl §h
Hs silicone putty (Bayer Dental )2 =}
£ index & o]83td & IE4le} (Fig.3),
dale] Wi ol BAAe oh] Ho  dEg
tf, Acknl 4ol 8 gauge sprue wax & 3~
FH4E d=lskn, ¢y
ing rodell 2744 A5, Kaoliner & 3%
& F% rvingel <494 8 &4 (Dentsply”
York Division, York, Pa. )& #2349 =
A2 et o) BEl R} 9.

4 mn2] % sprue form-

Fig. 1. Metal master dies and hard stone dies.
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Fig. 2. Hard stone die coated with the Dicor die

spacer.
Aol A 1A7F AR F Ao 43z
FZ ringg& Y31 480F 747 L8 E o] o%
o4 30 &7 —n—Z]KIﬂiL oA &5 & 1750°F

7tA &8 FAZ Fok fAAHL 4 gme $
2l ingot & A7 T58 YalFz7(Dentsply
York Division, York, Pa.)2 1358°C (2476
FlollA $544 Fzstde), A2ol4 Au4
712 EAE AAZ F FU4E Hehin
FEEAF] W Prl £4hx] g2 Fo3l
w4 25 um aluminum oxide & air abrad-
ingsh 743 Wo Y5 E Az 23
st ek

I gl FEEARS wj &) FAEE em-
bedment |82 A 23|41 x| dl 2 EiFoted

Fig. 3. Silicone putty inaex for wax contour.

Fig. 4. Cerammed Dicor crowns.

o] BB embeddmg?{} Fol] 303
ceramming furnace ( Dent-

g ol
7t A3 7
sply.”York Division, York, Pa )| gy
1075°C (1960 °F)ell A 6417t &9k ceramm-
ing& 3 % (Fig.4), embedment & = A3}t
i air abrading 3tz FHAl2Z Fxxae]
Hod A ¥=EE 43 Ht

FEEABL FHTUA A 2891 Y5ty
Dicor shading =418 Fx=alate] Exo
23t dryAlZ] £ dl7|dsbll Al 1300°F 4
AR Yar 1725F 7% & 187
FRAZI L £ 2 AW F7]Foll A W4
Zirh oloizre- shading 33 & 43 wrisle
A5 F2EAR (Fig 5)9 dHdAdH=s 4
A2 ZYsqch

—’—E EEZ]

Fig. 5. Finished Dicor crown.
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3, TMHYFxH HY

A2 2y BeiME =33t: Color In-

lay Wax (Shofu<}) 2 2<% copingel E X
A & At ol 5 HdEHE

ok 0.5mZ7e] collar & A5tz %4 3l
He FrlE 0.3~0.4m= 3] 422 1.0m
YEo| SAZ sidch 4T e WadE
o] &3t7] A3l thA] Fof ohEgich

d&e] Arzbdde] 10 gauge sprue wax & T
d4A-& A23kz, )49 4§ &4 (Hi -~ Temp,
Whip-mix Co. Kentucky)& A 23] 4e] 2|4
A2 Tt F2L ringd =&, 4L
A4 1A 7 A F Ao 4=
ring§ Y oF 1475l 1700 F 744 &
=8 293 1 A7 AR, EFET)
(Castron- 8, Yoshida. japan)& o]|-§3lo
u]7] 2<4%Z(Verabond, Aalba Dent. Inc.
Concord, California) ¢ 2 Fx3l3 AWAH
of, o EAol4 24 F2A-E AALE Fol T
A4 23 sandblasting ¢ & & AwA W
A= 4L sk

24 Fz3-¢ degassingslty] ¢ls] 1200°F
AL zd g 28 719 AF A4 &
% 70F4 294 1860 F7tx| =xtskAl & %
ol 587 XA 2 EALYRA A Al AT A
W27z A E3& skddch

A F4& FEAE STl 2859 A4
opaque porcelain (Ceramco)$ %33}
S 25417 Foll  programmer 7} W
A9 22 5A44A2(Flagship VPF, Jelenko,
Armonk N.Y.,U.S.A)E 1830°F7x AF
4433t4ct. Opaque porcelain®] £AJo] T
% body porcelainz} incisal porcelain
(Ceramco)L ZFx 3l 1775 F7kA] X344
ok = 449 sAdAFRAL AAYs
oA glazedts) kA3t (Fig,6), F54%
2 oukgt Fo Awidle HodHddsE 93t
et

-

ﬂz:_io

Fig. 7. Loading jig with master die and crown.

4, NS HHNEEo| &Y

FzE AR SAAAFEge] 4L HodH]
3}5 = 7z+7+¢) master dieo) 4 optical pro-
jector (Werth, Giessen, West Germany,
50X)= 23shart (Fig.8), oF 147gm®) o
A Y& 7 + A A= (loading  jig)
o] master dies} & Y= A7 Fo (Fig.
7), 73 wolol viewing screens] FAlol
252 stz 7L dd Akl TAH F(in-
dex mark Yol # A ZA= 3w AR 77k £
Hel 7+4-& digital 2 239, 24 7
A guict $2(A4), TAE(B), 43(C), U4
Z(D)oll EAE TN Agssct (Fig. 9),

Fz2 53 2% ceramming¥, shad-
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AYEE 2y,

E.OOOL
HOVING
SAIEEL
—
SAMPLE and
| LOADING JIG

Fig. 9. Optical projector:
Marginal gap lies in the middle of the viewing
screen. The distance between a tangent from
each index mark to a tangent of the closest
margin was used.

ZAzae] dxzd #&
Hel = ged ZHsle] o] Ha|o
& AEstm, e SR dxE 3

iy
N
z
[
i
=

H9l=lol vl AgEE vlastl A

=
gF B (analysis of variance)% o] &

ste] AT el 2HE ulaste] 2sko
(Table 1,2).

Axjgel] o} Wil E 2y F2TYIJL cera
mmingAld] waH e S fold gl
2715l 3 (PC0.05). EAAAFzae dega
ssing ol Wl H3xo] Fo3 F7HE BolX
2gko) (P>0.05), AL 24 UA &
o & 74 o] Zrkstgdet (PC0.05) (Table 3).

Table. 1. Means and standard deviations(microns)for
each location after each step.

PFM Dicor
Location Mean SD | Mean SD
1 242 14.323 | 28.4 9.069
A 2 28.7 10.937 | 51.0 17.216
3 371 15.202 | 57.3 21.128
1 26.2 13.541 | 30.7 12.009
B 2 30.3 8.063 | 40.0 12.025
3 377 12.546 | 44.4 14.151
1 26.2 14.746 | 30.1 10.995
C 2 29.9 12.470 | 43.0 9.980
3 40.0 12.116 | 50.3 14.135
) 1 283 12248 352  19.394
D 2 30.3 9209 443 7.015
37.3 17.321 | 52.7 14.072
PFM DICOR
1 after casting after ca;sting
2 after degassing after ceramming
3 finished crown finished crown

FrEA A5 SAAATERe F2F 237
S o A o 2olzk glglovk (P)0.05),
ceramming ¥ Fx 5343} degassing ¥ 5|
ATz FAAE FoA’t Aol A9 (P
£0.01), $45 FzEAasl sA2GFE IR
SHAE AT Ao]st et (PC0.01)
(Table 4, Fig.10).

A= (location A, B, C,D)ll u}& o
2 S ale] W AR FOlT HolE  Holx
#sket (P)0.05) (Fig, 10, 11).
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Table 2. Means and standard deviations (microns )of
Dicor and PFM crowns after each step.

PFM Dicor
Step Mean SD | Mean  SD
st 26.225 13.828 | 311  12.663
2nd 29.8  10.328 | 44575 12.792
3rd 38.025 14.497 | 51.175 16.815

Table 3. Statistical Analysis.
(comparison between each step)

PFM DICOR
1st 2nd 3rd 1st 2nd 3rd
* * * * * ' *
2 NS w * S * *
S § * NS *
Significant at .05 level
. 60— — — -

" mean {ad U e ST )
marglngl 404 Dicor PFM- -~ % e o
opening 4 ’ 7 (’ ‘ Z/
(um) 304 7 7

ToA 20N ) -
.204° Z I A
] % 7
1 /// : 7

Tst 2nd 3rd

Fig. 10. Mean marginal opening of Dicor and PFM
crown after each step.

Table 4. Statistical Analysis.
(comparison between Dicor and PFM crowns)

60-
mean .
rmargindl
opening
( tm)40- /f
g/
o
20- —o.. A: Labial
.4~ B: Mesial
—o— €C: Lingual
—o— D : Distal
G | 1 1
As-cast Degassing  Finished
PEM
Fig. 11. Changes at each location during PFM crowns
fabrication. )
60 o
mean — /0
marginal - =
opening //»7’///“ B
40- N e
(m) 7// x
o
20- —o— A: Labial
-8~ B: Mesial
—uv— C: Lingual
—o— D: Distal
0 ! 1 [}
As-cast Ceramming Finished
Dicor

Fig. 12. Changes at each location during Dicor crowns

PFM DICOR

1st NS
2nd

3rd

fabrication.
V., &% 4 1ot
olF 2] HedxFgres BHEY AFARL
€ A3 = T8 8qlolch uvkd  wHAAFE

7 gestold AokaalE e doAAU, Aust
FAgo] Aeda AAoled 5o L 4L obrY

Significant at .01 level

Zolt,

Wol AT E A7 = W o2 vent &
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HAsA U, 13
die spacer & T ¥3} 7}, electrochemical
milling, -Zxa W=l etching.
escape Way ¥4 5 & & 5 et 210, F&5F

internal relief & 37|

internal

23] 73 - ool bevel & FA5HA P, bu-
rnishing & & 4 g}
Fz5ARe) 7% die spacer & 413k W

g oldolle chd Wy & AR3hrlE Al 24
o4 = A 23]} (Dentsply)oll4 A E3) die
spacer& AF235l9 4], Davis = Dicor
die spacer+ ¥ 38ume 74 & 7HAlclL
stgich. o] 4%+ Eames!® So] Fz3e] A
et Aahg sl 4R 25 pm e 2 Fol
W}, Fusayama'®’5o] 2183 40pmel= {4t
g Aeolet

FzwAas EARNPEER 22 o 7
A2 & 4z= 40+ Jolrb et (P)
0.05). o} o2 nl&e] B = glass ingot2]
Zz Ao wliA okFshe, Dicor die spacer
9] internal relief &zke} Al£3|Ake] F3
A A ghil BAle] o) Faae Foleln  <hd
o,

FzE A% ceramming Foll W zHA ol &
oA EvhatgdEsl (PC0.05), Sato?” §2
Dicorso] cerammingAloll 1.66 % 3o o
olria shgch kY ol 5ol FzEA I
A FUAsHA] deldelsd ceramming Ao
A&d ke 2@ e Aolzt T FFol v AFA4
Ha Aol of aA Fristele) A4 5 Slgl
ul, Fig. 12014 & & 39 “4"3_ 717 o} "/P
2 yqu ke 24 3rbsigd o &
ol Rolx| grshet (P) 0.05).

Hensel16) 2 Dicor o] W ¥zt A
3wl #4o] Sgdevtel ceramming Ao +5
o] BAloln], ceramming$ ] 34 UHE %
Asjokat Ha st gletbs kvt Schaerer 529
2. ceramming#l 9 $F & BAS7Io) & 14kd
73w B2 3 23 Dicor die spacer & in-
ternal relief & syt 2-35)gcls v odtgich

=3F Schaerer 529 .2 FiAl=lglnj7on

A4s) £ A3 ceramming® FEZEARS] 8
well eF 50 pm FAIS] WA Fo) 4 J]=ul, oA
L Euse g3k Fu e extra- fine diam
ond pointy} rubber wheel 2 A Aok 5}
12 sk MR £ iy £ sk
gl 2ela FEREALL F239) cera-

mming ¥ 25 gm aluminum oxide& 40
psi®] gk®l o 2 air abradingalo} dlvul ol

FHlA FzEAR] Hdo] A 4 g
T deon e HUE £y1et ZTog wisiop
ok shgint oloite] FxE AR A% A
2EFz a3 GFaskxul, Al 254k 2] A]AkeF
& A Estn F ol AR FAE Uleo
obil H4 A5 UAAYES A ¢ U

Abe{ Elot

F2 5 %2 shading F¢| 3=+ ceram-
ming ¥ &3z} 4238 zlols}t glglEd], o]
ZAo 7 u|Re]E ol shading A]2] ©H¥-e& =X

gon FxEAMIA2 dote 427t Ygurta]

shading & W43 € Wl Hgtwel T 93¢
T2 ggFoz el

EAAAF 2R 3 bevel & & 43}
Hal AR S7HE F glond, & QT
L Fx a3 v msls A bevel & &4
k=l okstel Shillingburg %3V 3 Faucher
9} Nicholls ' & S8houlder v} shoulder -
bevel Aol Wl W o] Aetn 39w,
=%l Johnston 5 17 3} Miller ¢}l Belsky 2%
£ 90° shoulder 414 & Fa5gul.
EAAFFZIRS A Al W 71Ho| Fot
3= AL wole=d (Fig 11), Mumford?¥ =
EAAGFzAe] FEFEE WYL A =4
5ol o3 F4HY, FA4 FEFEAS od,
A= ZEule] grain growth, ¥ FzAus
=2 5ol Yalolx 53] AA o]f7} 7}
2 zehs dkgiel =% Buchanan 5% & g2
= dAelAel ded e WY e FAdsigiedl, 6pm
2] metal oxider} Wo 74 S 70 pm7tx] =
7HAE 4 gk Fgdel a2slBeE EAAdATz
A A EAFZ L4 4o Hgo]ite ‘%_-i"'r%l
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4 da AgEel 4 e JFE Frhn 4

A Tshe Aol wel % Ao)E BeFa gtk
ADA specification3® o] 2|3} o %35 Fz4)
o] widd A3EL 25 pmojsto|ofof et Fo
U AAR o] x| AP E odrlel 42 gl

Christensen 7 & 10 %2 23 e]Al)A in-
lay 9] Wi & 77 vl 4 3§34l
2] 7 HoAl A 34 ~119 pm o]y wFH Y=
2~ 5] pmo|glel, =& McLean $292 120gm
7h e s J4d HE8AEln RAI}Y
2 Assif® & 3= dq 2He) o 140 im
gl ¥ wdhgol,

FzsAe] We Az At Q77 3
o] go] o]Fo] =3 gl=ul, Dicor Alz3lx}le} o
TR 5tm  Dicorae HIHYE=
28 pumo| o] A& ADA specification No.
8ol & 25pmel GAF Holzly  F ge}l
sleu}, Davis ? 9o o o4 45 A48 Wo
k8] Bumolgdm, Schaerer 52% 9 03_-?-73
I £Zo) A 87.8 umojgirki Bty &
Aol SR FzzAR] 39 A¥xz e 51
2 pmolglen e Davis o ANl Hou,
Schaerer 59 x| ¥ch gheh

EAAGFEY HAHEE AF dATE
2As B Starting 57 & WHITHTI(NI
~-Cr D= ASSYIAY As 29
olow, Z4 collar & 713 E AL T2
Wl AT} 16,3 pm 2t Raste] £ AF
38 #m Br} T 31E Bgich yhdo] Belser

=420 metal butt margin & 7} =L

239 Wd AP YA 45 pmol gz
A #Foll = 46 pmol2hi Budte 2 Ag o A
Sugt o4z & +21E 2ok

1 Ao A= cementationd dHA] Lgkew
1 ol st master diedlA A% L
sgtomg uied Y-S ghopw 3 Ao XA g
ol 31l E35HAl 57 s Folck H 244 k7o)
o] 71A o] F7he Ao| o] AR,

FREARE EAALTER vl Rad Y
Sob S ghgtent, AlA F4Ash A%
A4 AT 7o & Aachd FzEAR
o Wq AYEE 49 40E) dFHAFE B
33k ol Q4 B STA Nl ek sk

V.82 &
Axe FzEAm(Dicor)st SAALFzI
o] Azl W& AQE HAATEE  vjmdt

71 #sted, 10709 Fx=AMast 1042 =
H4Fza-¢ A4stz, Optical projector &
4% Ax o989l e AES Al

L FzEA%] dd-4TEE F25 3L 1%
12.7 pm, ceramming-$oll 44.6 + 12.8 pm,
shading %] 51,2+ 16.8 gmo]gic),

2. =AAAFZ I WA TEE T35l 262
+ 13.8 pm, degassing Foll 29.8 % 10.3um,
SR 44 F 38.0 £ 14.5 pmo] g,

3. F2EANH-L ceramming I, TAHLF
Z3-¢ =AY Tl WAl felAUAl F
7t sk (P<0.05).

4. 4% BH B4 TARA Z:%-"—I
FEst FREARL] AYErct
(P {0.01),

gl
+5h4d o}
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— Abstract - -

A Comparative Study on the Marginal Fit
between Castable Ceramic (Dicor) Crowns and Metal-Ceramic Crowns

Jeong-Ho Kim D.D.S.
Jae-Ho Yang,D.D.S., M.S.D., Ph.D., Sun-Hyung Lee, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, College of Dentistry, Seoul National Unviersity

The recently introduced castable glass ceramics incorporate properties characteristic of natural
teeth and they are regarded as an ideal material to restore lost tooth structure. The purpose of
this study was to compare the marginal fit of castable ceramic crown with that of the metal-
ceramic crown in the process of heat treatment. Two master dies for castable ceramic crowns
and metal-ceramic crowns were fabricated from being cast with the base metal. Each master die
was duplicated with addition silicone and hard stone. Ten castable ceramic crowns were made on
each hard stone die and their marginal openings were measured three times: first, after casting;
second, after ceramming; third, after shading. The other ten metal-ceramic crowns were made on
each hard stone die and their marginal openings were measured three times: first, after casting;
second, after degassing; third, after porcelain veneering. Each crown was seated on its master die
with the constant force delivered by loading jig. And then, marginal openings were measured on
four locations by optical projector at X50 magnification.

The results were as follows:
1. The mean marginal openings of castable ceramic crowns were 31.1 + 12.7 #m after casting;

44.6 + 12.8 p#mafter ceramming; 51.2 *+ 16.8 s#m after shading.

2. The mean marginal openings of the metal-ceramic crowns were 26.2 t 13.8 pm after castmg,

29.8 £ 10.3 p#m after degassing; 38.0 £ 14.5um after porcelain veneering.

3. There was significant increase in the marginal opening of castable ceramic crowns after
ceramming, while metal-ceramic crowns showed significant increase after porcelain veneer-

ing (p <0.05).
4. Marginal fit of metal-ceramic crown was better than that of castable ceramic crown (p <0.01)
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