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Table 1. Pressing and Heat Treatment Condition of Each Group

Group no. Pressing Heat treatment condition

Groupl. - No heat treatment

Group2 + No heat treatment

Group3 + Simulated wash firing

Group4 + Simulated wash, dentin/incisal, staining(2times)

/glazing (2times), and corrective firing(2times)

Table 2. Firing Schedules of the IPS Empress 2 System

Firings B t] T S H V1 V2

Pressing 700 60 920 ‘ 20 500 920
Wash firing 403 60 800 6 1 450 799
Dentin/Incisal firing 403 60 800 6 2 450 799
Glaze/Stain firing 403 60 770 6 2 450 769
Corrective firing 403 60 750 4 1 450 749
DA/OD) /403 /60 /700 /4 /1 /450 /699

B: stand-by temperature(®C): t1: temperature increase('C/min); T: pressing temperature(T):
S: re-pressing time(min.): H: holding time(min): V1: vacuum on(¢); V2: vacuum out(C);
DA: dentin/add-on, 50/50(C): OD: only add-on(t)
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Table 3 Flexure Strength (MPa) and Duncan's
Multiple Test Results

Group Mean Duncan s
no. strength(SD) multiple test
1 312(39) A
2 387(44) B
3 361(35) B
4 357(28) A B

The same letters are not significantly different.
(P¢ .001)
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Fig 1. Flexure strength comparison between IPS
Empress 2 and conventional IPS Empress: G
1, as—received; G II, practical heat-pressing;
G III-1, simulated initial heat treatment
after heat-pressing (one wash firing); G
12, simulated initial heat treatment after
heat-pressing (two veneer firings): G IV-1,
simuilated full heat treatments after heat-press-
ing (one wash, one dentin/incisal, two stain-
ing, two glazing, and two corrective firings):
G IV-2, simulated full heat treatments after
heat-pressing (two veneer, three staining, three
glazing, and one final glazing firing). The data
of IPS Empress is referred to Dong et al”.
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Fig. 2. Scanning electron micrographs of (a) as-received material, (b) only heat-pressed material, observed

at same original magnification (X5000).
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Fig 3. Scanning electron micrographs of non-etched
fracture surface of (a), (b} high valued spec-
imen and (c) low valued specimen of lithium
disilicate glass-ceramic.
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ABSTRACT

FLEXURE STRENGTH AND MICROSTRUCTURE OF IPS EMPRESS 2
GLASS-CERAMIC ON HEAT-PRESSING AND HEAT TREATMENTS

Sang-Chun Oh, Jin-Keun Dong, Heinz Luthy* | Peter Scharer*

Department of Prosthodontics, School of Dentistry, Wonkwang University
Clinic of Fixed and Removable Prosthodontics and Dental Materials Science,
Center of Dental and Oral Medicine, Untversity of Zurich, Zurick, Switzerland*

This investigation was designed to determine whether heat-pressing and/or simulated heat treat-
ments affected the flexure strength and the microstructure of the lithium disilicate glass-
ceramic in the IPS Empress 2 system. Four groups of the specimens were prepared as follows:
group 1 - as-received material: group 2 - heat-pressed material: group 3 - heat-pressed and sim-
ulated initial heat-treated material: group 4 - heat-pressed and the simulated heat-treated mate-
rial with full firings for a final restoration. The three-point bending test and the scanning elec-
tron microscope (SEM) analysis was conducted for the purpose of this study. The flexure strength
of group 2 was significantly higher than that of group 1. However, there were no significant dif-
ferences in strength among group 2, 3, and 4, and between group 1 and 4. The SEM micrographs
of the lithium disilicate glass-ceramic showed the closely packed, multi-directionally interlock-
ing microstructure of numerous lithium disilicate crystals protruding from the glass matrix. The
crystals of the heat-pressed materials (group 2, 3, and 4) were a little denser and about two times
bigger than those of the as-received material (group 1). This change of microstructure is more obvi-
ously exhibited particularly between group 1 and 2. However, there was no a marked difference
among group 2, 3, and 4 after the heat-pressing procedure. Although there were significant increase
of the strength and some changes of the microstructure after the heat-pressing operation, the comr
bination of the heat-pressing and the simulated subsequent heat treatments did not produce the
increase of strength of IPS Empress 2 glass-ceramic.

Key words : IPS Empress 2 system, Lithium disilicate glass-ceramic, Heat-pressing procedure,
Simulated subsequent heat treatments, Flexure strength, Microstructure
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