ARE 0 HFEYE 242

—o} X 2 834 : Volig, No.1. 1980—

$HAY BE AT

Ag gz Ay Adeha n3F AT

<Az aF
701-
1. M =2
=V AR 55 At 4483 7] A2t AL 18-
8913 C.H. Landel] 984 =x]7F o Z4e] 2132 0]

Aotz Bay £ Begded, 19504 o]#) Brecker,?
Johnston #} 241%3 Hagen® Fo] T 2ugt & &
A} F2E FEFE ATAL SaAARDe] A 44
o) 4eboz A Aol 3 guh,

EARFRL £ Aol 4322 e G2 3
4 2% 2 $8Felh. EAAPAE gEL
SgEs A EFEEFoE EEy), 276 2
Y Ezﬁz\i’&j\’:Ol A-gE o), uHFEg

Z-q)

L

SO Y ()

:r‘.

=
=3

.
=

ALS o, ¥ BEGEY ATl oA, o3 F
<4z rﬂ HAel FA8A HAHIFE). W
FELTL LY AS, BE, ZE S B3, Vggol

LY

2N

= ¥ o

2—33 %=H % E2Y 43¢ 22 Q90N
Moffa & 341%), zel=z u|7|Fg
'ql- Aol AX T&T E(substructure)% 7heit ¢
Bol, EAS F73& S8 Sdetd] Aoy
».—% A7 L, A2 {4’* Fe A4 A 22
& Eab oh B]-, 7“1]*—!"1 "l A= felshe},
EARAZRE TFL 24 g3 AF Fag
2.4 F 8h4e}(Shell 3+ Nielsen®, O’Brien 3} Ryge™,
Vickery ¢} Bandinelli®, Kelly ¢+ Asgar®), =xjs} +
28 TF Y $2F AR A J8lA Be JF
7k g8k A vk, $-249 (adhesive force)-& =9 =3
4 8 &4 9y (Leone 3} Fairhurst'®), 241 8} 347z
£33 A )3 A5 2e) (Rowest Asgar'®, Cascone
H 290%), EAATZET2ESY & 4o} (O'Brien

rd

Fz

T

*ol

&

4

AE gl e

& 4>
S|

s Ryge”), &¥472¥9 43 ¥ roughening %]
(Lavine 3 Custer!®, Stewart & 2419, Anthony 9
Sced &} McLean'®?)dl] wle}A 8k wherla
» 23 th

Huget & 2411719, Civyan £ 442, Baran?Vs}
Vermilyea 9} 242 8 o Td] g8 F24 &F
& dxe)e] ¥4 T4 (phase)dl] WHs 2
Lautenschlager & 2412, Anusavice 8] 2 912, Luga-
ssy ¢ Kumamoto® 5] o-Td] 28t =Ae 34
FF AL 94 %E A9 (interface)dl 4 45 o] Tt}
2 Buslm Alr’}'- i

AL B4 A4 Ni-CrA] §39 §3d 93¢
A 84 F, T3 298 43 e roughenmg
Aol g FAH FAE SR FE
4, B4 £4 L5 XY & g3 =
A ESEEe B 44HE 4
Ao A FELITE FHAARE =) Add A9 /‘é—\v_—

W& 22 9 o)F A, =g v AFTETEY

S22 st AAMA 4PL sl Fol Yd= A
Bl ulelr},

3 0‘115)

ssing A

2y

4% ABE Ni-CrA 3§39 Aalba Dent Co.9} Vera
bond alloy**¢} Ceramco Co.8] =& AF&3+4 e},

I. &8

il

M2 8

A% AL A7 2Bmm, T

**Vera bond; Aalba Dent Co. Walnut Creek, CA.

=1y aXE 198014 104 309 #1238 g A3k A wEge,

— 49—



2.5mm & g3k 2eko 2, FHE O'Brien 8] 24
9 ahyiel =t} Fzsbgden, ¥FY Q&L Table!
N A g 22 zAANA 4 £ 5] (Emission Spectrom:
eter, Jarrelll-ASH A M 2)2 AA 3 AL 2489
t},

FEY BAE B 47 A e AR AL §
) B4 shFez Fahz, of FAeol Asl T4
9 7k A el dojrkad,
o] vEl}E R o] spectrum line & 7] 5-3k¢i ).
o A%
(transmission) % =& master plate &+ # w

A3 sl et

ola] spectrum line
I
spectrum line 8 F=(density)$} F3}
A EHA

Table I. Analysis of compositions of Ni-Cr alloy.
Insrament | Eision Soegiogiat
Pretime 20 sec
Exposure time | 30 sec
Spark 3.6A, 200V
Inductance 200 henry(1 henry=10°e,m,u)
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Scanning Electron Microscope
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Fig.1. Specimen used for testing adhesion of Ni-Cr
alloy to porcelain.

Fig.2. Universal joint.
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Table II. Compositions of Ni-Cr alloy.

A B2 Table A A e 7o)
W, Sn, V, Ti, Mg 5] vielyiet.

Ni, Cr,

Sgnmsposr Quality Quantity|
Ni 3051A° 3414A° 69.2%
Cr 2835A° 2843A° 20.1%}
Mo |  3135A° 3208A° -
Be | 3131A° 3321A° —
Al 3082A° 3092A° —
w 2943A° 2947A° —
Sn 2840A° 3175A° —

\% 3102A° 3118A° 0.02%!
Ti 3236A° 3349A° 0.02%
Mg 2795A° 3096A° £ 0.00%

Others — — —
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** 1%NA 7149 Zo.s-0.00s = +2.58
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Table V. Adhesive force between Ni-Cr alloy and

Porcelain.
Result* Average and standard
Treatment (kg/mm?) deviation (kg/mm?)
4,77, 2.12
3.28, 3.73
Degassing | -84 2.49 3.45+0.93
2.60, 3.65
2.67, 2.52
| 4.39, 4.34
| 3.66, 4.09 |
i 4.29, 2,34
Ro ghening, 372 457 3.920.99
2.25, 4.31
2.85, 5.75
| 316, 4.8¢

AF = -g- kg/mm? ; A.F = Adhesive force,

P = Tensile lcad, S = Surface area
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Fig. 3. Optical micrograph of Ni—Cr alloy as cast (orig magX150)

Note the extensive core and fused core structure.

Fig. 4. Optical micrograph of Ni—Cr alloy in degassing (orig magXx150)

Note the extensive core and fused core structure.
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= Abstract=

The adhesive mechanisms on the metal-ceramic restorations have been reported to be
mechanical interlocking, chemical bonding, compressive force, and Van der Waal’s force,
etc. Of these, the mechanical interlocking and chemical bonding forces are thought to
affect the adhesive force between Ni-Cr alloy and porcelain.

This study investigates the adhesion of Ni-Cr alloy to porcelain according to surface
treatment. '

For this purpose, the following experiments were made; The compositions of Ni-Cr alloy
as cast by emission spectrograph, and the oxides produced on Ni-Cr alloy.during degassing
at 1850°F for 30 minutes in air and in vacuum were analyzed by X-ray diffractograph.

The metal phases of Ni-Cr alloy were observed according to porcelain-baking cyclic
heat treatment by photo microscope and the distribution and the shift of elements of
Ni-Cr alloy and porcelain and the failure phases between Ni-Cr alloy and porcelain by
scanning electron microscope.

The adhesive force between Ni-Cr alloy and porcelain was measured according to
surface treatment with oxidization and roughening by Instron Universal Testing
Machine,

Results were as follows;

1. The metal phases of Ni-Cr alloy as cast and degassing state.showed the enlarged

and fused core, but when subjected to porcelain-baking cyclic heat treatment, showed
a dendrite growing.

2. The kinds of metal oxides produced on Ni-Cr alloy during degassing were found
to be NiO and Cr,0,.

3. The distribution of elements at the interface of Ni-Cr alloy and porcelain in degassing
state showed demarcation line, but in roughening state, showed mechanical interlocking
phase,

4. The shift of elements at the interface occurred in both states, but the shift amount
was found to be larger in roughening than in degassing.

5. The adhesive force between Ni-Cr alloy and porcelain was found to be 3.45 -+ (.93
kg/mm?, in degassing and 3.82#-0.99kg/mm? in roughening.

6. The failure phase between Ni-Cr alloy and porcelain showed the mixed type failure.



