O} 8] 3}7] 3-813] %] #1249 A|15 20023 79
J Kor Aca Den Tech 24(1):33-41, 2002

=Abstract=

The effect of preheat treatment on ceramic
to metal bond strength

Chi-young Kim, Young-gon Kim*, Hyun-Seol Cho**

Dept. of Dental Lab. Science, Catholic University of Pusan
Dept. of Biomedical Engineering, Inje University*
Dept. of Biomedical Engineering, Gwang Yang health College **

In dental prosthetics, the application of metal-ceramic restorations has steadily increased since their
introduction. This is due to excellent esthetics in combination with high mechanical stability. In order to optimum
bond strength between metal and ceramics, controlled oxidation of metal substructure is essential factor.

Beryllium containing and beryllium free Ni-Cr alloys for metal-ceramic restorations were evaluated for
the metal-ceramic bond strength by changing heat treatment for oxide formation. A mechanical three-point
bending test was employed to evaluate the interfacial bond strength of metal-ceramic. In each metal, plate
type specimens were used for mechanical three-point bending test .

With Ni-Cr alloys for metal ceramics, mechanical three-point bending test showed that double degassing
was more available preheat treament method than another. It was found that beryllium containing Ni-Cr
alloys are more effective than beryllium-free for metal-ceramic bond strength.

* Key words : Ni-Cr alloy for metal-ceramic restorations , preheat treatment, bond strength.

1 g9 + X 3}:051)510-0592  « E-mail : cykim @ cup.ac.kr

N4 RPN
CFE AR BET RIS 9MA RibESusty Ranslst X172t



kA 24755k 3) A Al 244 A|1% 20023 7Y

M =

I.
AAR|ote] MzE IEAAFI] A AFHKE
HAARE AMEE EAe AnAol
4. WA, A A AEEA Y
oJUAI T EARFO 2 Azt E ARE
2] o] 7F DA sh A ahd o]
A= 7}74_1_ Atk olH g TA 9
1G0dT % EAS FHRe A4
oI 2 A FEe 2
&5 (Porcelain Fused to Metal crown:

—’% o A4S &

S

UIJ

2=

[e)
+

o

=

2R
X

J

ox, 2 rlo :-:,
N
2 o i

)
M1 P ox

o}

(McLean, 1983 :Bruggers et al, 1986).
t0dele] A4 A F5 ol F A
AT ueh ARD g3 @ 27
stof Q17 kel BEEA ol FolAE 7}
2ol 1 Aol 2T Sl 35

HlAES geole

, Ti, Ti-6AI-4VE
CrA 7t *F‘lﬂ

& 2L
=

I

T=
KN
o

_;,e]

H
A=)
-

Eﬂ

2

o
a

Ni-CrAl &+, Co-

9ot el A

UIJ

o]
1‘4—

;O

o,
o};}
2
s
2‘_,

l'U

4

S

ofy AN o

ko 4
o

n
o

fu

0%
ol
h

rlr

i

ol

Van der Waals forces
2 Zgste] A7

oo
o

i
ol
12
[e]
lo H

I

I
2

to gy
fF ®

ko
o
1
mg{_', 3
ot

ofN

fu
Iz
=
%)

fd

JTH( Miyagawa, 1978: Wagner et al,
Ae] st 4kaoke] zlstgol A

b Q250 ZHCE olEdo)
2 23 4
grEol e
Artolel AT

iO

2
&

e
o
o
e

bt
N

e
F1 o ogh

N

=,

ox

o o

o> Q2o
o

ol
=

ol
o
gl
L
o M Mo }‘ﬂ
& Y
i
o
o

>~
HU
°

_‘d
N
L
=2
E=)

U g

dy

(

o

2

i)

ot o
=
i

o

—

o

i
(2

i0
o 7]e935}3L(Vone radnorth®} Lautenschlager,
1969). Bed SHo-8t Ni-Cra-2a ore3hx)
Ni-Cr@goMe AAHE Astes EPMAQ}
Auger analysis® #2413 A3 Beo] dFHA &
Ni-Crgi=9 AH3&EES corundum type CrzOsQ‘r
spinel type NiCrO:Z uniform, thick, porousd}e] 3t
=32] D&A (adhesion) 0] 2F3F A O F, Beol

N

ak
1
=

oo e

>

o

oro.
= Eo

L

L

3}
=

S8 Ni-Crat=9 35S BeOY 23E=E
uniform, thin, condensed}t™ TF3o] WA o] =
Ao Z Yeht =A9 547k AF o] W

AAEE Aslete] Aol (Watanabe, 1989) E=A1-F
27k =49 7] gt (Deger <}
Caniklioglu, 1998)3 s}ttt Fa3xHe A
A= ARstete] FAZE SR diA A efel
ZAg o] Aoty Zlo] ofUy A" Ao
] Q_gHE goHE Q3 283} ¢ko] Absluto)

L3 (Mackert et al, 1984) 3 813 Atziete] A

AR EE o

H‘:Oﬂ H5S FA &v Bt glon Absiete
ARE g @A doXE 7 EAE Wi
o WE 9 A= flov AHE 559 TRl o
2 Agg=g9 ztol7F AtH(Daftary} Donovan,
1987) 2 ] Z=AS F&9 Ao o] o3t

3k

Aset A4S g dAel Wl disl oy



;a
SO
>
e
2
4
2
_>I~_4

H
ot
:N:
>
)
=
k.l
%0,
fr
oo
@)

s Agela aEn AR AT B4 A
Qe Yol EA-FE0) AF Buo v
98

21319

(> -

.
£ HAFS ’%‘% Z Ni-CrAl 2o =

v
= Verabond®t Beg dHi3lA &

O]'j—- 9)\ o
Verabond I (Chosun Dental Co, US.A)E, =A
S Vintage porcelain powder(Shofu Dental Mfg

Co., Japan)& A1¥&3ith
Verabond®} VerabondIl & +4 AES (& 1)
3} 7

(F 1) Compositions of alloys(%)

EA-B&9 AF A=A BAE NFE §F
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FEAAEY] A717F 11X12X30mm7t HEE
base plate wax® 7z WP with 87 9] FE S A
Zhste] QIAFAAl wiEAI Q] Hi-temp (Whip mix
cop, U. S. A)E AZX 3|11e] &AM o] upet 73
1 Z-7]) (DAIEI Dental Co. Ltd, Japan)® &35}
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Co, Japan)& ©]-&3te] #ASATKIH 1-8).
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Verabond 12-14 16-1.9
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Principal 220 T iAol B 7k AJHE Vintage
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(I 2) Preparation specimen for three-point bending test.
Specimen . .
Firing Condition(37°C /min) Temp('C) and Hold time(min)
Verabond Verabond Il
A Air 650 — 980
B b Vacuum 650 — 980
C c Vacuum 650 — 980(3)
1st Air 650 — 980
D d
2nd Vacuum 650 — 980(sand blasting and cleaning after Ist firing)
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(32 1) The SEI\/I m|crograph of the specimen A (_’E' 2) The SEM m|crograph of the specimen B
(650 — 980°C[no hold] in air, X 500) (650 — 980°C[no hold] under vacuum, X 500)

(32 3) The SEI\/I mlcrograph of the specwmen C T 4) The SEM mmograph of the specimen D
(650 — 980°C [3min.hold] under vacuum, x 500) (1st ; 650 — 980°C[no hold] in air,
2nd @ 650 — 980°C[no hold] under vacuum, X 500)

L}
(3% 5) The SEM m\crograph of the specimen a (32! 6) The SEM m|crograph of the specimen b
(650 — 980°C[no hold] in air, x500) (650 — 980°C[no hold] under vacuum, x 500)

(32 7) The SEM micrograph of the specimen ¢ (22 8) The SEM micrograph of the specimen d
(650 — 980°C[3 min. hold] under vacuum, X 500) (1st ; 650 — 980°C[no hold] in air,
2nd @ 650 — 980°C[no hold] under vacuum, X 500)
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(Z129) Schematic diagram of specimen for
the three point bending test
(P: porcelain, M: metal)

4) Three point bending stress test

A E AJHE UTM(United Calibration Co, U.
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(22l 10y Schematic diagram of the three point
bending stress test
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ZAH(19Y 1-8)3}3 three point bending stress test

2 EA9 FEe) AT FEE 249 A% &

I 3) Three point bending stress test (Kg/mm’)

4 o g
Aol & R SITKE 3, 4, 5.

o= MATE FR AF BAUS T3

SRIEEE

A B C D a b © d
Mean 13.75 15.78 15.04 16.34 13.44 14.77 12.65 15.70
SD 1.15 0.52 0.67 0.94 1.15 1.20 0.95 1.37
(I 4) One-way ANOVA summary table
With Be Sum of Squares DF Mean Square F Value Prob.
Model 30.211 3 10.070 12.249 .000
Error 23.020 28 822
Total 53.231 31
With Be Sum of Squares DF Mean Square F Value Prob.
Model 44.277 3 14.759 12.604 .000
Error 32.785 28 1.170
Total 77.062 31
(I 5) test for paired samples
A-B A-C A-D 8 =C B-D C-D
t-value -4.437 -2.701 -5.075 1.912 -1.329 -2.908
Sig. 000 017 000 076 204 011
(2-tailed) ’ ’ ’ ’ ’ ’
a-b a-c a-d b-c b-d c-d
t-value -2.442 1.536 -4.203 4.071 -1.650 -5.653
Sig.

b
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(HE 6) Two-way ANOVA summary table

Sum of Squares DF Mean Square F Value Prob.
Metal 18.846 1 18.846 18911 .000
Preheat treatment 64.505 3 21.501 21.576 .000
Interaction 9.982 3 3.327 3.339 025
Error 55.805 56 996
Total 149.141 63
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