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Table 1. Classification

of specimen according to sprue type and heat treatment

Ingot type Sprue type Heat treatment
T1, O1 Sin gle Pressing only
(Staining Double Pressing+Staining firing(1)
technique) Pressing+Staining firing(2) +Glazing firing(2)
Dentin A2 Single Pressing only
(Layering Double Pressing+Wash firing(1)
technique) Pressing+Wash firing(1) +Incisal firing(1) +Glazing firing(2)

Table 2. Simulated firing schedule of each specimen after pressing

Layering Technique : Dentin ingot B t] H T Vi V2
Wash firing 400 60 3 910 580 909
Incisal firing 400 60 1 910 580 909
Glazing firing 400 60 2 890 580 889
Staining Technique: T1, O1 ingot
Staining firing . 400 60 2 850 580 849
Glazing firing 400 60 2 870 580 869
B : stand-by temperature('C), t T : temperature increase(’C/min), H : holding time(min),
T : pressing temperature(C), Vi : vacuum on('C), V2 @ vacuum out(’C)
ing(13]), incisal firing(13]), glazing firing(23])) & I, A
Al 8 314 TH(Table 1).
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ig, 1. Scanmng electron mlcrographs of T1(left), Ol{middle), and Dentm AZ(nght) mgot before pressing.
Original magnification X 1,000,
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Fig. 2. Scanning electron micrographs of T1 ingot(left: specimen using single sprue, right: specimen using
double sprue) according to sprue type. Original magnification % 2,000.
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Fig. 3. Scanning electron micrographs of Ol ingot(left: specimen using single sprue, right: specimen using
double sprue) according to sprue type. Original magnification X 2,000,

BLIABE 26

Fig. 4. SEM photographs of Dentin A2 ingot(left: specimen using single sprue, right: specimen using dou-
ble sprue) according to sprue type. Original magnification X 1,000,
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Fig. 5. Scanning electron micrographs of T1
ingot(A: specimen without heat treatment,
B: specimen with initial heat treatment,
C: specimen with final heat treatment)
according to heat treatment after pressing.
Original magnification X 10,000,

Fig. 6. Scanning electron micrographs of O1
ingot(A: specimen without heat treatment,
B: specimen with Initial heat treatment,
C: specimen with final heat treatment)

according to heat treatment after pressing.
Original magnification X 10,000,
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S 1

of
Dentin A2 ingot(A: specimen without

Fig. 7. Scanning electron micrographs
heat treatment, B: specimen with initial heat
treatment, C: specimen with final heat
treatment) according to heat treatment
afterpressing, Original magnification X 10,000,
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ABSTRACT

A STUDY ON THE MICROSTRUCTURE OF IPS EMPRESS CERAMICS
ACCORDING TO THE HEAT TREATMENT AND SPRUE TYPE

Jin-Keun Dong, Sang-Chun Oh

Department of Prosthodontics, College of Dentistry, Wonkwang University

This study was undertaken to clarify the microstructure of the different IPS Empress ingots
by etching and to observe the change of leucite crystal structure according to subsequent heat
treatment and the crystal distribution according to sprue types( @ 2.8mm, single sprue: 9 1.8mm,
double sprue) by scanning electron microscopy.

IPS Empress T1, O1 ingots used for staining technique, and Dentin(A2) ingots used for lay-
ering technique ‘were selected for this study. To observe the microstructures of these ingots be-
fore pressing,’ thé»speqimens were prepared in splinters(3X3X3mm) taken from the original in-
gots. And to estimate"crysfal distribution and microstructural change by sprue type and subsequent
heat treatment, ~_t:he speéimens(SXSXSmm) were heat-pressed through the two types of sprues
with different diameters and- numbers, and all specimens were fired according to the recommended
firing schedule. The observed surface was ground with waterproof papers( #800~ #1800) on the
grind polisher and was cleaned ultrasonically, All specimen were etched with 0.5% hydrofluo-
ric acid. After efching, thé surface ‘was treated by ion sputter coating for SEM observation at
an accelerating voltage of 20kV,

In all specimens, the central area of ground surface was observed because there was less dif-
ference in microstructure between the peripheral area and the central area,

The results were as follows ;

1. In the microstructure according to the ingot type, there was a wide difference between the
staining (T1,01) and layering(Dentin A2) ingots, but there was not a considerable difference
between the T1 ingot and the Ol ingot for staining technique,

2. In all specimens, the crystal dispersion of IPS Empress ceramic using double sprue was sig-
nificantly more scattered than that of IPS Empress ceramic using single sprue, The degree
of scattering was strongest in the Dentin(A2) specimen and weakest in the Ol ingot.

3. In the microstructural change according to the subsequent heat treatment, all of ingots had
some microcracks in the inside of the leucite crystal and the glass matrix after pressing, The
inner splinters of the leucite crystal became smaller, and more microcracks occurred in the
glass matrix due to increasing heat treatment times,

4, The size of leucite crystals varied from 1um to 5im, The mean size of mature crystals was
about Sum; The form of the crystal was similar to a circle when it was smaller and sim-
ilar to an ellipse when it was larger.

785



