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The Effect of Oxidation Heat Treatment on Porcelain
to Metal Bond Strength

C.Y.Kim- S.Y.Nam

Dept. of Dental Laboratory Technology, Jisan Junior College
Dexpt. of Dental Laboratory Technology, Dae-Gu Public Health Junior College

The interfacial bond strengh and microstructural analysis of pre-heat treated porcelain-fused-
metal (PFM) were investigated using a mechanical three-point bending tester and scanning electron
microscope(SEM). Four kinds of heat treasted samples were prepared as follows ; A:Heating 1200
-1600 , holding 1min , reheating — 1850 , hold 3min under vacuum, B: heating 1200 -
1600 , holding 1min, reheating— 1850 under vacuum conditon, C: heating 1200 - 1600
holding 1min, reheating—» 1850 , holding 3min in the air, repeat same heat treatment process under
vacuum condition, D: heating 1200 - 1600 , holding 1min, rehesating— 1850 , holding Iminin
the air. The three-point bening test result shows that the interfacial bond strength of specimen B and
C were higher than that of A and D. The SEM study indicate that Specimen C shows the highest
surface density.
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Table 1. Preparation specimen for three-point
bending test.

Pre-heat treat- | Temp(°F)[Hold
Specimen| ment  Condition | time(min) ]
(100°F/min)
A Vacuum 1200 — 1600[1]
— 1850[ 3]
1200 — 1600[ 1]
B Vacuum . 1850[N]
C Air — Vacuum 1200~ 160001}
— 1850[ 3]
. 1200 — 1600[ 1]
b Alr — 1850[3]
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Fig 1. Schematic diagram of specimen for the
three point bending test(P : porcelain, m : metal)

5) Three point bending test
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USA) Three point compression cage
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Flg 2. A fixture for three-pOint bending test. F|g 3. The SEM picture of the Specimen
A(1200 - 1600[hold 1min] - 1800[hold 3min]
under vacuum, x 500)
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Fig 4. The SEM picture of the specimen
B(1200 -1600[hold 1min]-1800[no hold] under

vacuum, x 500)

Table 2. Maximum bending stress test

( > Kg/mm)
AlEs A B C D

1 1574 1517 17.78  14.96
2 16.42  16.42  15.04  15.33
3 16.63 16,55  15.05  14.43
4 1443 1487 1545  12.38
5 14.76 16.32 17.74 14.23
6 13.84 14.91 16.76 12.56
7 15.70 16.97 15.40 13.26
8 15.26 17.11 17.96 12.98
9 14.48 16.57 16.71 14.97
10 15.62  16.33  15.14  14.47

#A T,=152.88 T,=161.19 T;=163.03 T,=139.57
B A=15.288 B=16.119 C=16.303 D=13.957

Table 3. One-way analysis of variance

AfE BWE

ol

B
it

F Prob.

HEEZE 3 34.2604
EEY 36 37.3681

11.4201 11.0020 .0000
1.0380

3 A 39 71.6285
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Fig 5.
C(1200
: in air, Second : under vacuum, x 500)

The SEM picture of the specimen
—1600[hold  1min] - 1800[hold 3min] first

Fig 6.
D(1200
air, x 500)

4>

5>

The SEM picture of the specimen
-1600[hold 1min] - 1800[hold 3min] in
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degassing
Table 4. t-teat for paired sample
=7t A= tak Prob.
A—-B 18 —2.14 P< .05
A-C 18 —2.11 P< .05
A-D 18 300 P< .01
B-C 18 —0.39 P> .05
B-D 18 5.03 P<.01
C-D 18 4.56 P< .01
v.d 2
(SEM) three point
bending test
1 (SEM)
2 degassing (C)
B)
2.
B,
2

degassing (C)
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