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A7} T g s}t e

otz A717te] Y3E 1= AT A EEHE
Hof| A BlwA & EAgEo] EuHa o} #®
Kaus %2 15%9 =A9-4d&2, Nilson 5
5%¢) ©AHH &g B v o, Walter 5%
< 57k A FEAA QA TABFE F
A 3h= ¥l gl HElgRdAM e 84%, ASE&HNA
£ 98%°1% a2 Bustgdt. ol2ldt HuEL ElE
4 BAHY EFES 2FAEE AHta o
o, w2t SAEEETHY A7)HQ 438 95t
A Adslo] ALEE D Qe HelEd AE=A
ko] A7 Ee] # HnAE Bo¥ Flog A
Ztgt,

olo] £ A= EHelgd ZA 23T
S Loliy] Y3t B FxEEEH T
gelg 9o Eleby AE42AE 2481 31 23
NFo g2 ARREE Z43d UyA-28 a9 =
ANB g7}z vl watsct,

[. o7 Mz o e
1. o7 ME

Elets ABEE ASTM Gradel % HeE<
Tritan®(Dentaurum Inc., Ispringen, Germany)-<,
ety AREANELEE Triceram®(Esprident
Dentaurum Inc., Ispringen Germany)¥ Duceratin
®(Ducera, Rosbach, Germany)& A3t z, YA-

AE 222+ Rexillium®l (Rx Jeneric Inc.,
Wallingford, CT, USA)-E, Z8la EATLEE
Ceramco® I (Ceramco Inc., Long Island, N.Y., USA)
£ AHES A THTable 1).

2. 55 Al™ HE

38 2IAEE FEAIHS ¢9 10718 25 50
Mo Aoz oA, 1070e] UA-2E T
F2A1E, 20709 HeHE F2A18 a8z 20709
Hely FHAHEo 2 A8

YA-38 §5% Hely F2A1EE A% 9
8] 27x3x0.6mm 2719 plastic T-& AHE-319 .
10702 8L QdA Wl EA(GC Fujivest 1®,
GC Corp., Belgium) 2 ol &3l YZA-Z &S A
£t A zALY Al mhef A% T

2070¢] ey F2AIAE A7) 98k 99}
Ze 2719 G8E AR Fse degte F
sk 2 ke e A W& (Rematitan® Plus,
Dentaurum Inc., Germany) "1 &3 &5 ElE}
FOE F2IY e, FE2E electric arcE EELE
e 7H/E1E 8o A-8F27](Rematitan®
Autocast, Dentaurum Inc., Germany) & AH&-31
ol oA ATt

gely FAHY AL A3t wire electric
discharge machine(Model A530, Daewoo Heavy
Industries & Machinery Ltd.)& A&t 273
27mme] HEEFHE 0.2mm 2732 copper wire

Table I. Technical data of alloys and porcelains used in study

Alloy Rexillium® 1 Tritan®

Type Base-metal Grade I Titanium

Composition(%) Ni(77.8) Cr(12.6) Mo(5) Ti(99.5)
Al(2.9) Be(1.9) Co{0.5) Fe, O,H, N, C

Yield strength(MPa) 460

Elastic modulus(MPa) 110

CTE(x10%/%C) 14.1 (25~500%C) 9.6 (25~5007%)

Porcelain Triceram® Duceratin®

CTE(X10%/C) 8.9~9.5 (25~500C) 8.4~8.9 (25~400T)

Bonding agent Triceram bonder® Haft bond®




Z AHE-3te] Smm/min. o] $E2 Akt 25x3X
0.6mm 2712 2002 A=A,

50709 RE %@*1{-8— H“W AREGE
F2A WE 71¥ /5

FAA A FUAE
9693* Aol LAl 25X 3% O.5mm 37]7]' HEE
7184 carbide bur®} SiC paper2 233k EA) 7
MAE Anstdon, 250um alumina oxide®
3bar®] g oz BARE 3 X3 A 571414
< skt

3o

3. EXf &4

FEA A F4R Fig. 13} 2] 8x3X1mm
ar7198 =AFE B8] fste], AzALe A
wtel UA-ZE A H-E degassing S A3 sta,
ElEbg AlH 2 degassing 28 & AlfskA]l 1 7
7+e] A4 A (bonding agent) & =X, 7HE 34
o o o B5EY 2AlaA 23, oA mAls
23 23] 18] glazing 24& A tH(Table 1). 2
oA =9 FAl= EHY FE5EL AHESI
Ezﬂﬂ TdE FAE o]Fa, EA-F& AR

g AAE | FES dtglon, 259 24 &
‘-‘1‘7]?:? ALE-3IA T

4. 38 =2=A"

=9 F4o AAE 2L Y3 WA

il

Table 1. Firing schedule of titanium porcelains

(Model 4301, Instron Corp., England)l Zx-5
& AAE A% AAH(20mm 7HH) el HA]A17)
2, AlAE ] S 0.5mm/min.2 cross head speed
2 3Fg 7hel 34 @FA1E S AlB e chH(Fig.
1)

S =k F (N/mm?

A7) Fe 248 3A0H, ki Ade] w4
Asst Sool we} AgEE 5ol T A%
AEE Ueid

25mm %

F

| porcelain I de
——

le

L —

metal

] t dm

20mm

Fig. 1. Scheme of the 3-point flexure test (the dimen-
sion of the test configuration are given by lc=8mm,
dm=0.5mm, d¢=1mm).

Base Heat rate  Final Holding Vacuum Vacuum
temp.() (C/min) temp.(T) time(min) start(T) end(C)
Triceram® Bonding agent 600 65 795 1 600 795
Opaque 600 65 795 1 600 795
Dentin 600 55 755 1 600 755
Glazing 600 55 755 1 — —
Duceratin® Bonding agent 480 55 755 5 450 754
Opaque 300 55 720 1 450 719
Dentin 300 55 710 1 450 709
Glazing 300 55 690 2 - -
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Table . Mean values and standard deviations of 3-point flexure test results and Duncan s multiple range

test letter codes for groups

Groups N Mean(MPa) SD Duncan s grouping *
Rexillium-Ceramco 10 40.3 3.1 A
Cast-Tritan-Triceram 10 295 85 B
Noncast-Tritan-Triceram 10 30.3 5.3 B
Cast-Tritan-Duceratin 10 314 5.2 B
Noncast-Tritan-Duceratin 10 32.2 3.6 B

*The mean values represented with the same letters are not significantly at p=0.05.

I o7 A5

7t #o] Adpre] Hiz FFHAE Table I,
Fig. 29} ¢}, Y 279 Rexillium-CeramcoT2] 2
FAEE 40.3MPaZ 7MY 52 284S B3
(p<.05), T2 22 Noncast-Tritan-Duceratin®]
32.2MPa, Cast-Tritan-Duceratin 31.4MPa,
Noncast-Tritan-Triceram< 30.3MPa 22|z
Cast-Tritan-Triceram-< 29.5MPa 2.2 2§45
7} s

2y 34 AFAE 7o Y AolF Lot
7] #8kd ANOVAS} Duncan s multiple range test
£ A8l o, 1 A¥= Table T3 2th.

FZ2Helgd FAHHE g 2FAT Aol F
e elErol 2RAE} =303, F 7R AL e
Aol M2 A= 2ol Duceratin EAIE A
& Foll A Triceram EA & AHE% # R & 23
AEE B9y, HEls AR AR d(F29%
7H)H ALEA TRe 2= fofdt J
< A Ao & YEtHp).05). ZE A8
o) 2g¢4EE 180 969394 A sE HAa
(25MPa) Bt} E& 315 Jeh)dh

Hgo] dold ¥ BA-g% AdZ FARARN
Aoz #2e 47 S (cohesive failure) 9 F
24 9] (adhesive failure)7} &7 #2E TFAH &
A& B oy, EletE A woM e Fads ¢
o] F= At

o)1
W
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Bond Strength (MPa)

Cast-Ti  Noncast-Ti
Duceratin - Duceratin

Cast-Ti  Noncast-Ti
Triceram  Triceram

] ’
Rexdllium
Ceramco

Fig. 2. Means and standard deviations of bond
strength
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ABSTRACT

COMPARISON OF THE BOND STRENGTH OF CERAMICS
FUSED TO TITANIUM AND Ni-Cr ALLOY

Sae-Young Park, D.D.S., M.S.D., Young-Chan Jeon, D.D.S., M.S.D., Ph.D.,
Chang-Mo Jeong, D.D.S., M.S.D., Ph.D.

Department of prosthodontics, College of Dentistry, Pusan National University

Titanium requires special ceramic system for veneering. Low fusing dental ceramics with coef-
ficients of thermal expansion matching that of titanium have been developed. The purpose of this
study was to determine the bond strengths between cast and noncast pure titanium and two com-
mercial titanium porcelains, and to compare the results with a conventional nickel-chromium alloy-
ceramic system. The bond strengths were determined using a 3-point flexure test. Three-point
flexure specimens 25X3X0.5mm were prepared. After removal of a-case layer, they were
veneered with 8 X 3X 1mm of ceramics at the center of the bar. Specimens were tested in a uni-
versal testing machine.

Within the limits of this study, the following conclusions were drawn:

1. The bond strengths between pure titanium and two commercial porcelains exceeded th low-
er limit of the bonding strength value in ISO 9693(25MPa).

2. There was no significant difference between cast and noncast titanium-porcelain bonds.

w

. There was no significant difference between two commercial titanium porcelains.
4. The bond strengths of the titanium-porcelain systems ranged from 73% to 79% of that of the
Ni-Cr-conventional porcelain system.

Key words : Bond strength, Low fusing dental ceramics, Titanium
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