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The effect of oxidation heat treatment on porcelain

to metal bond strength

C. Y. Kim, S. Y. Nam
Department of Biomedical Engineering, InJe University.

Abstract

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
samples were prepared as follows; A: heating
1200°F—1600°F, holding 1min, reheating —185
0°F, hold 3min under vacuum, B: heating 1200°F
—1600°F holding 1min, reheating —1850°F under
vacuum condition, C: heating 1200°F—1600°F,
holding 1min, reheating—1850°F, holding 3min in
the air, repeat same heat treatment process under
vacuum condition, D: heating 1200°F —1600°F,
holding 1min, reheating —1850°F, holding lmin
in the air. The three-point bending test results
shows that the interfacial bond strength of
specimen B and C were higher than that of A
and D. The SEM study reveals that Specimen C

shows the highest surface density
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Table 1. Preparation specimen for three-point
bending test.
i Pre-heat treatment | Temp(°F) [ Hold
Specimen . . . .
Condition(100°F / min) time(min) ]
1200 — 1600[1]
A Vacuum
— 1850[3]
1200 — 1600[1]
B Vacuum
— 1850[No]
. 1200 — 1600f1}
C Air—Vacuum
— 1850[3]
. 1200 — 1600[1]
D Air
- 1850[3]

porcelain adjustment kit(Shofu Dental Mfg. Co.,
Japan)& A}&-3ted =R FA7 1.2mm7t HES
micro meter® ZHAI{TA AR, ZAHI}A ANHEE
SAANAD. SAHE AEY Ve ¥ 13 @

5) Three point bending test

A E AlH-S UTM(United Calibration Co., U. S.
A)AHel three point compression cageolAl ZA7}F
olgE = F 9 H ddIA AN F F

D 05mme Bl&E A 2£7ke A A}
dojd A7 4F SHES FL2A EA-F430Y
A% =g FAAG (19 2).

N 1.2mm(p)
Ui %% E 1.1mm(m)

12mm 9mm

2 2

9mm

//%

12mm

/

Figure 1.

Schematic diagram of specimen for the
three point bending test(p: porcelain, m: metal)

Figure 2. A fixture for three-point bending test.
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Figure 3. The SEM picture of the specimen A (1200°F  Figure 5. The SEM picture of the specimen C(1200°F
—1600[hold 1min.}—>1800[hold 3min.] under vacuum, —1600[hold Imin.]—1800[hold 3min.]

first:in  air,
X 500)

second: under vacuum, X 500)

Figure 4. The SEM picture of the specimen B(1200°F
—1600[hold 1min.]->1800[no hold] under vacuum, X
500)

Figure 6. The SEM picture of the specimen D(1200°F
—1600[hold Imin.J—1800[hold 3min.] in air, X 500)
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Table 2. One-way. analysis of variance

ARE B BAH A F Prob.
2L 3 342604 11.4201 11.0020  .0000
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