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Ceramo. metal crown® &4 collars F%

dol £& EAE FFLE ¥HA PSS
FA3tn HAF FIFHT ¥ A
=AY FHEAFALE wolve EHE AU
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ol Y FALE o] FAA gt
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metal crown, alumina cored ceramic jacket
crown 183 TanakaX9 Wi a&53S 3
£ 3 modified ceramo metal crown®] 4 7}A]
SAB) W15 FFe 43 L shakel
SA%d ZEE 2Asn, WISV
alumina BEFEEAZ0] o2 =AM =4
NAE e Yoln7] dse] ¥ ATE
A,

H2® A7dE 9
1. opEZE 53

1) A 49 2 =23 A%

x| o} AbA| Q%o e} dentiform®l ‘et
Z43% 43X ceramo metal crown A ZH&
s, «de X7AR HA-L 1.2m2] non be-
veled shoulder margin® 2, A& A78F
¥ AL chamfer margin& 2, 18] 31 AG¥=
omn AHA| BFe] AW QL AEAT AS5HE
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Q1AAo inlay wax2 H¥E wWEI, UA
— &% 3 (Verabond®) 2.2 FF A43d,
228 X @7 o 2eme] X EH-F S ma-
ster metal dieZ A &3t

Ceramic jacket crowns A} & 3 FF 9 ce-
ramo metal crown =, standard ceramo metal
crown, collarless ceramo metal crown 121l
modified ceramo metal crowns | 2-3l7] $
M 2k 10708 =% 3078 master metal
dieE AFFAHE 1).

2) Ceramo metal crown A%

S E 2t metal die MM TR wat,

#4242 2575+ Bond-on 4 ®(Degu-
ssa AG., Germany) (¥ 2)2 Wi 3&58S
A7) st A= A4S 9§ die spa-
cerE HtAA HE 3R HA 1mm 4
w7tx) 2 84A =EF F silicon moldE Ak
g3t FARH L wED TS AL F
S ot B 28Ed 28 o, A
sgFoht gaAz FzAe tAS 94

A AT

AF2AE £ Duceram®(Ducera De-
ntal Gmbh., Germany) B2 = 22 A=
3Ate} AA(E 3)el et BEFHZA 2 3,
FotdxAe HFA=AE 23 L4371
SATAE HF S ¥ Fd 2485 18

Table 2. Composition and technical data®
- of alloy Bond-on4®

C mnposition (%) : Pd(79.7) Sn(6.5) Ga(6.
0) Cu(5.0) Au Pt Ag

Ru(bal)
Lin.Exp.Coeff.(um/mK)
(25—500)C 137
(25—-600)C 14.0
Melting range(C) - 1155~1290
Vickers Hardness No. 1 260

0.2% — Proof — Stress(N/mn?) : 575

Tensile strength(N/m®)  : 820

Elongation( % ) © 30
* Manufacturer’s data

Table 1. Classification of speciment types for fracture test

Code* S M ]
Alloy : Bond—on 4° - - -
Ceramic * Duceram® - - Duceram®

metal ceramic Jacket
> Margin powder - system
. Jacket op. powder
Margin
Labial * non beveled - - -
shoulder
Lingual . chamfer - - non beveled
shoulder
Metal . metal collar. collarless. labio cervical non
coping design band
No. of 10 10 10 10
specimens

Code® S ! Standard ceramo metal crown
C : Collarless ceramo metal crown

M: Modified ceramo metal crown
J @ Ceramic jacket crown
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3o, 2% 539 dx2E 39t} Milling machine(Degussa A.G., Germany) 2.
aza HsA 87 (Instron Co, Ltd, US. 2 HFGAE Aop FFol diaf oz @
A 35S FY 2AoZ ey Ystd Ateted 3mme] HEME ZA HEUC

Table 3. Firing schedule of Duceram® porcelain powder
(Increment of temperature - 50— 55Cmin.)

Jacket opaque

3 min. dry

3 min. preheat : 650C

4 min. firing : 1000—1020C 3 min. with vacuum

1 min. without vacuum
Opaque
Bond firing dry without preheating
3 min. 990C 2 min. with vacuum
1 min. without vacuum
Opaque firing

3 min. dry

3 min. preheat : 600—650C

3 min. firing :960C 2 min. with vacuum

1 min. without vacuum

Margin firing should be done simultaneously in opaque firing
Dentin/Incisal

3—5 min. dry

3 min. preheat : 600~ 650C

3 min. firing : 950C 2 min. without vacuum

1 min. without vacuum

Patch bake : Same as vacuum firing. '
Glaze firing

3 min. dry
3 min. preheat : 600—650C
2 min. bake : 940C without vaccum

Add-on material

3 min. dry -
3 min. preheat : 600—650C
3 min. bake :890C 2 min. with vacuum

1 min. without vacuum
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3) Ceramic jacket crown A%t

Ceramo metal crown | Z}to] A}-& 3 master
metal die 5 170 Adgstd (AR AH)
HAE 1.2m9 non beveled shoulder mar-
ginS 2 BIAXA olF AWM A53n
W3l =¥ A (Ducera Lay: Ducera Dertal

Body : 0.7
Opaque : 0.2

Metal
coping : 0.3

Type S

GmbH., Germany) £ refractory dieZ =) 33}
2.7, Duceram jacket system®] aluminous
E5E SRS, dotd =AY 2 3EA
EARES AZRIAY AA(E 3)) me
4798 ceramo metal crown® T4 ¥

TAE TEJAHIE 1).

Type C

Jacket
paque . 0.4

2

Type M

Fig. 1. Diagram showing the cross sectioned form of specimens for
the fracture strength test.(unit : mm)

Type ]

4) 33 E &34 A8 719 metal plunger(37 3m)E M=
Add F4ol YA A1712 0.1mm/min. 2] cross
HHANA 787t $A3s] o] 7ol A head speed2 35S 713t =Agtdo) o
F, 3% HF (Y 2)0] Ao} F=o) HZ ojue 3FAE SANAITYE 3 —ab,
2.2 30C AAE A A1 HE 243 E mounting d.

jigol trayAlZ4 #RAog nARsPo gk
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Fig. 2. The specimen is subjected to a slo-
wly increasing force on the inciso
lingual line angle at a 30° angle to
its long axis.

Fig. 3. Fractured specimens after test

(3 —a) Standard ceramo metal crown (Type S)
(3 —b) Collarless ceramo metal crown (Type C)

(3 —-¢) Modified ceramo metal crown (Type M)
(3 —d) Ceramic jacket crown (Type ])
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2. Mx&H

1) AlsE A2

E dAFoMe A7 30me] AJHE 1Y
59 2ol 18, 11, I¥& & 1008 =%
3070 THEAJHTE 4).

I3 AL otAR TS o] &3t
3} A - (Laminavest® : Shofu Co., Japan) 2l
A ANEIYT, U8 AlHL ceramic jacket
crown® =A7do A aluminous €%
CA9} FolAEAE kAT oA, 18
31 13 E& ceramo metal crown®] A — &5
T RA FHULHT €F AN E
ERzAe FolA=AE 73 AFEAt
(¥ 5).

Z
o

800~12002} ALEE An}stn =}
AL e, Z AHY &4
v EF 53402 AsA.

o=}
=

Fig. 4. Fabricated specimens to be measu-
red about the color

s 30 -}

Dentin ¢——4 ’ l 1.0 Type I
Refractory E—F e ® 6 c°e® 0 0% ® g% °
material

0.7

Jacket ¢————F— e 0 Type 1I

opaque [Fo ov o, o5 5650 s405000g U3
Metal ¢—fF =g rro 7= 82 Type I
opaque 05

Alloy

Fig. 5. Diagram sHowing the cross sectioned

form of specimens for color measu-

rement.(unit . mn)
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2) Hzx57%

EANZE S48t AFEE A AA (R
4 )= Color and Color Difference Meter( 1 ¢
6 . Moden NO ANN~UC—IR, Yasuda Seiki
Seisakusho, Ltd., Japan) ©] 1.2 ¥, A = 3] A} ]
Aol wet WA EBF UAR FUBS

L a”, b" =3 .
1Yt 43 BB ZRF g HFAF A
Heo] 2Hgtoz )

Table 4. Specification of Color and Color Difference Meter

Measuring method

Light source
Measuring area
Display type
Color system
Voltage

Model
Manufacturer

Zero degree direction

JIS Z—8722 Type C

Y X Z glass filter

Halogen lamp, 12V 20W

25mm in dia.

LED digital (£) 0.0~199.0

YXZ, L* a* b”

90/115V, 50/60 Hz

No. 600—UC—I—R

Yasuda Seiki Seisakusho, Ltd., Japan

c&m& m«.mw mmasncexsm T
D5 TAL YT NOGOD-UI-1-R SERIAL BOBPES

» YASUDA SEIKI SEISARUSKO,LTY

Fig. 6 .Color and Color Difference Meter
(Yasuda Seiki Seisakusho, Ltd., Ja-
pan)

2o} 3o EH?SH ’%—ﬁ* 30"”0’6}9_3 el
HAodde dAsts &
HeE 2ol 3 7W ceramo metal crown®}
ceramic jacket crown®} FHAZTE ZHAH3
A= & 59 23Hh % collar?t e
S3¥ o] BT 192.0kg, collarless ceramo metal
crown? C&#ol ¥ 111.5kg, ceramic jacket
crown?! J&o| H 67.8kg, 12| 3 modofied
ceramo metal crown$! M&o] ¥ 50.1kg
olen ol WX FA ZALE AT
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ANOVA testol /] 28 7t 69
AAH(E 6).

BAdZ =7} b & SEL HA X M¥ ol
va] s aAdol oF 48] Ekon, JH
e ¢ 288, 233 CEol vIM=
oF 1.8W] Eof, WF-g&o] =Aje AR
g4 & FFE nXe Aoz YEst

e

tel 7t

Table 5. Mean values of fracture strength(kg)
Crown No. of

type specimens Mean (S.D)
S 10 1920 (345)
c 10 1115 (24.4)
M 10 50.1 (116)
J 10 67.8 (15.8)

Table 6. ANOVA for fracture strength

Type-to-type df Probability
S—-C 19 7.1X107° **
S—M 19 3.2X107° **
M-S 19 79X107" **
5-]) 19 1.2X107® **
C—] 19 1.7X10°° **
M—] 19 14X107* *

# # ! significance level is P<0.01
# : significance level is P<0.05

o

2. MxEH (2 7.8)

Ceramo metal crown < ceramic jacket
crowns & Ao} &HO AHAF Yol A
25539 7 =AFS A 4 2A
FAE AT 48 NEE e, UEF

£33 2RAEAZ] EAFEE Ao
MAE R ob wrl Pl Lx(BE
A%), a% (AAAEAS), b* (F4HEA
#)E 3% FFA: E 7% o,

ANOVA test 23(E 8)e 1% [IFY
FANE AT BE & 3, AF 3y
Dol A -Fe g zhol7t AUk

Jail, Hunter®] #3134 E(L* a* b*)=
[(AL*)2+(pa®)2+(Ab%)2Jnol o)5ke] A4
3 AMal= ® 8oAe) Zol 12 II+e
4.7, T MTE2.4, ITHNT27.1
ol At

Shade guide AollA] Aeigt Azo) H3)
A4 E ceramo metal crown?] MEZE UF
5L EFEEAC g3 Hx, HMAT
9 FANErt BF GgS wol Aoz
F AL F M =Fo] Fojxy
ofztel HAaMz7l dehdes AS #RlEd
o

ot

Table 7. Means and standard deviations of CIELAB color coordinates

L* ax b *

Group I II i II 1 I I HI
Mean 78.7 74.0 72.0 0.0 —0.2 229 222 20.8
S.D. 0.6 0.7 0.3 0.1 0.0 04 15 0.2




Table 8. ANOVA for CLELAB color coordinates

Group
—to

Probability

df E
—group L* a b*
[-11I 19 2.0X107" ## 36X1072* 48X107" 47
I—-11 19 75X1077 ** 35X107%* 1.6X107%* 24
-1 19 1.0X107% #* 3.1X107%* 3.3X107° #* 7.1

# # . significance level is P<0.01
#  significance level is P<0.05
E ® Total color difference

s X
Rl

5
collarg 7}z &Y
ceramo metal crown(S& )} collarless ceramo
metal crown(C3&), Tanaka?] ¢} W335 &34
aluminous €5 H =& o] & ¥ modified ce-
ramo metal crown(M%¥) 28] alumina co-
red ceramic jacket crown(J&)e]ic}.
a3 Ao FF AT, Htol
Aol wep £HEE HNse
#9 el e, & S¥EH CH L
AAE ez £H A9 Az
S Aog BRI HzAW I
MBL ¢ X AR F 2
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MzzHoz BRI Az
nEs m

SEL R

oy
dpr

ot NN £ I
lo o rg 4o Je
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ot A o
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FHFAN 732 ol
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newy 5o BAZ 3o %S 2A 2
ox WA £ ABFAFY IAS B
2] &2 60% o) ¥ EFF BT FFA}
g 288 Hugryre,
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F4E dAIAE AAZ ®ol A8HD
fou 4FH =ARFTRe 72 47
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9 W AYE, EA-¥F 2¥Y 183
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—2gFo] MEHUY 29 gF = A

WAol A, F& FHT THHF-F
a3 g - %, gAHE -ILERT
o] /N, AHEHA HATF.

e gL &g o] 1552C2 i wov
=A%) AT FEHAT L7 T4,
T 2 ELS A HEE e, 9%
AL 2L =N ARAE 58 A& 5 3

HAp®, B Ao A AL Bond—on 4°
o] S FAY gFSuuY A AL A=
Z7ts} sl FAE FAANA =AY
28 & F/HIIL AAY Z7E AES
a7] fsiAolH, & FFA AF AHE
3t e Y& wAS AL, F4ol
e =2 488 St F837] o
2 Aoz Az gl daix e o]
delz FxA TIE do7lve BFl
Aol FHE 2% U2 Aol At
HIis® AT

Bertolotti®} Moffa™ = =48 5 T T
2ht] g fhao] Atsh P AP Fol A,
FEZTo} @ E0] UYA-ZE T H
& Aol w9 feEldtvir Eustrt

a8y Y eEEe AN B &
A-Fa AW 71X T FAZ A
Ha g 2y VEe 2Ae] FEEE
ABIAIA TATE BEA Bole Ul Hi,
AdZIEe =A-85 2SS ArA
Bd Ao Yolxe ARE .
ol &Y EITol &8N FAVISE
Fite o= wEAY Aol di7)
oAttt A: 7HAE FFIAHE =AE
F AT do Jt2E wjE3sly] e,
a2 Yo E §F2EE FFAY FX
R8T degassingZ2 L @2t A

L off mob
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L 10200747 €82 108 AR &
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AgHEo] Wol FAHAx Ay ZAdEN
ol Att= A TV AT 2AHE FA

A VX E Fo]7] 9130 degassing2 =S
22 AL T creepRAE 2 7 2
o8 g olg EAME AEIIE R A
3] Folstojof & Algtoln, AFAITHY
dol ¢ vig &g oz A€

ZAEE Fde 67HAZ ERHL 2
U Anusavice $7"# Yamamoto™ A2
dojvte e =ANFEY 7IE HEd
A —FE& AlHA AF3le ki) 02
GeFstA WA7ZbE A48 Holy olg ¢
Eo] dAZAFTY el 2 Q18] LA S de-
layed cracke® QA= ZF$7F gohaL 3
A, £ A7 ST AEY FH(2E
3—ax o9 T Y-S Yehiith A
DHE AR e gy =A-8F A
Holl Ao mpdo] FAEHI, ANAFEZOZE
7o) wel =AEF Ui 3H A4S
BHyon, 3ty TAHL v B3 59
collarless ceramo metal crown?! CEo| A&
AZE WA =& A Eo] SF vl
o ol B (2 3 —b).

Ceramic jacket crown(J&)<l A%+ 35
Wakol A9 yddA HAHdde=z =Avt
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Hol F& F4 bandE AXT MEE U %
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LA e uA7IEe} ¢ES AHn 2 ¢
AYJ A =A—-F5 dBZATY
2ol & M AT F A8Y 95
71do) ZA FHE o] ofF gle A
3ol A, Anusavice$} Lee™v TAjo SHE
233 45 A4S, Yamamoto Grif-
fith’s flaw theoryE <¢1&3ted, 181 War-
peha$} Goodkind®= F+EE9 e a9l
58 ez d7E AxIYY AA 4
HE B3 4 ¥ W ofHdE H&
21233l Asoka®} Tesk” = Computer simula-
tion2 2 1 A& AxRed, g4 7
A& FEE AFARH 7N AHSF L
A3te JlHez FEIL ARA JHEFH
Yzto] ME AW A=A A3-SHA, AZ
T AFAFITHA A¥Hol FE o
v ge] HAste Aoz Ay, I8
FA G Aozt E Bedle TAE AYAIE
AEg ARt

a3y g vE Ao dBFAFE
Az 7EE Welyt A7 Wi
BAdEE 1 AAFAE Lstdgor &
Zloly, ALg-8te =9} el s B3P F
FES WA = e Aoz Algdd.

o) A}EE Duceram =AEL S 97
FAF7t a(25~600C)=13.8 ~15.2 (um/
mK)Z2A O& TAEd v IWAAF
o] H$7} Wil glass point7} Sol ERAA
F7} 14.2 um/mK ©13}<] &5l A F
BE 3t A4S RRAEEHol A w4
e ZAog o Uoh.

B AT 32+ standard ceramo metal
crown(192. 0 Kg) ol ¥] 3] alumina ceramic jac-
ket crown(67. 8 Kg) & <} 35%, 18] L collar-
less® (111. 5 Kg) 2 ¢F 58% 24, metal colla-

57) L=

“

-114-

red ceramo metal crowno] 7} ¢HA3 &
kS-S o YRESE£E9 Fevt =A9
G HAE Bse AN QA vj$ 2
4EgS 3t ROo 2 ALE H A Christensen
mol HuF ZAFEEY T AT
&3 A M X ceramo metal crown, alumi-
nous ceranic jacket crown, feldspathic ceramic
jacket crown @il ceramic inlay £ Z
FolAga e, od & F 8L
=AGEY A& ez gAY ™,
ol HAES F43] ¥ alumina core
BF&@d v FFAY J)%5ol
&3 AoR Holed, ol AL 23
oz ByAstdA FAE vz dA
FAEE 579 #4, ¢2FZA F2A7)
Zt= u| 1@ A (slip planes) o] gl AR A
TRIAAN 2= BHFA A7z 3™,
AA#HE =27 9AZAQA &5 F A
v &) st FAe] Tk &L ¥R o H
oA ZIAdt,

otgd] ZAAIHA e FFZAE AP

t 3ERAE du B3R Fger)
TYTA ARE gAse Ao AFLAE
Foled H$ F8F RAoZ AlgHY, 2
AT M= machine milling¥, LFZAA
%4 AHE3lE gololEs Y Az B
HA & R EsA e, e Fgrdos
HFAE e B 4% Add F49
xol7b e RE HA37] YA ac.

o} &7} A] ceramic jacket bridge®] Xl
e S8 HAFol e A& A, Tanaka™
= W FE o] 83 ceramic jacket crown Al
o HEF&EAE 83 Sunrise ce-
ramo metal systems 2RI}U=Y, F =
Ah 2 ¢} 7tFAXNE Adde HAEY

A=

X

X
i=]



EAE N3 9o FAY EFHE=AY
oA xA) a/dske Wyl

AAe olo FAQtet Zx BAE W
9 A aluminous 5% T A& AHE-3l1
WESEHL Tanakad] WHPE 839 M
HAWEE BEAT HEe GA FEJAS
Agste dyo] don AFgAN Fo]
44 g+ U 3L 1A =¥ ME
ANEY] YEFEFL Aol g MFE 4%
AMT Hagoz JNGEE x2E Ao}
o] FEALS AvFoz FR3 S48
B3RS d1A AT

AHEE SAET FAHANAM MY AlHS
ceramic jacket crown(J&) 3 SUFEE
Ae 1 RAATE JY ARG v nEtg o
AT AFGe E 49 2ol HF 50.1Kegd
el o] ceramic jacket crown(J&)9 70%
FEolA, FHFEL JB AW RAHA
sF oo AMGor MEEFt

Helkimo 572 34 AdAAES 7MA=n
A G2 AAA Hd YL d7X
ol A 39Kg, X oA 18Kgel A om, gL
ZER LY F7F A AL, HEY RIFES
A3 E AS 281 gARGE Al
ASd & Fe Aoz Basdrh BN
Ao A Hofo] N5 FE e A ol
AN u g S GAsrle =8 Joz A7
&, JHo] AR Loz At ALE 3 Ko
M3 HA dA g2z Agsle FEstAY
A2 A AEE e Ao FEFow
50Kge] F3Z == 444 &dd £
g+ Ue Ao gAAY, HH F&EHE
F o] 71X e A9AA AFsT, YR
FEE HIAFNA LA =ATE o
g o) H & 27 A modified ceramo metal

=90
o =

P

__'_O

-
T
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crown® FAZGEL Bo] Fold AL AR
2h=

39 collarless ceramo metal crown(C¥ ) 9]
BA7%x7t SE vd] B2 AolE e
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— Abstract—

A STUDY ON FRACTURE STRENGTH AND COLOR BY THE DESIGN
OF METAL COPING IN CERAMO METAL CROWN

Myung - Ho Lee, Young-Chan Jeon

Depf of Prosthodontics, College of Dentistry, Pusan National Universily

The purpose of this study was to investigate the effect on the fracture strengh and color of
ceramic by the design of the metal coping in ceramo metal crown. In this study, four types of
ceramic crowns were made for fracture strength . standard ceramo metal crown, collariess ceramo
metal crown, modified ceramo metal crown, and ceramic jacket crown.

And three types of disk formed —specimens were made to compare the dentin shade owing
to aluminous opaque powder and palladium alloy.

Fracture strength was measured by universal testing machine(Instron Co. Ltd., U.S.A) and
color was measured by color and color difference meter(Yasuda Seiki Seisakusho, Ltd., Japan).

The resuits were as follows :

1. The fracture strength of ceramic was affected significantly by the design of metal coping
in ceramo metal crown.
The mean fracture strength(192.0 Kg) of standard ceramo metal crown was about 1.7 times
higher than that(111.5 Kg) of collarless ceramo metal crown, and about 2.8 times higher
than that(67.8 Kg) of ceramic jacket crown.

2. Modified ceramo metal crown that has metal band in the labio cervical had the lowest
fracture strength.

3. Lightness, yellowness and redness of the dentin fired were decreased by the metal coping.

-124-



