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Effect of investment materials on 3—point flexural strength
of heat pressed zirconia core
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School of Dentistry, Jeonbuk National University

“Department of Orthodontics, School of Dentistry, Jeonbuk National University
ISuncheon Jeil College Health & Medical Administration Dept,
4Dep2f[men[ of Dental Lab Technology, Gwangju Health University

The purpose of this study was to evaluate the effect of the reaction between investment material and zirconia on the strength

of zirconia in the application of heat-pressing method. Sixty specimens were cut (24 mmX4 mmXx0.5 mm) into plates from

™

Zirtooth™ Multi O-9814 block (98X 14T, HASS, Gangwondo, Korea) and sintered at 1450C. Specimens were divided into
6 subgroups according to the depending on the investement material; (a) UN group (Control), (b) PH group (Prime vest HS),
(¢) CP group (Calibra-press), (d) BV group (BC-Vest), (e) MH group (Microstar-HS), (f) F1 group (Formula 1), Five investment
materials were buried according to the procedure recommended by the manufacturer and left at room temperature for 30 minutes,
The investment mold was dried and maintained at an elevated temperature of 850C for 50 minutes, Then, Amber Lisi-POZ
LT (HASS) was placed in a thermoformed electric furnace (Programat EP3000/G2, Ivoclar Vivadent, Schaan, Liechtenstein) together
with the mold, heated to 915C at an elevation temperature of 45C/min, and moored for 15 minutes. The specimens were
loaded to fracture in a universal testing machine and the fracture surface was examined by a field-emission scanning electron
microscopy (FE-SEM). The surface of the zirconia specimen with the investment material was analyzed by energy dispersive
X-ray spectroscopy (EDS). The 3-point flexural strength test showed the highest value (1265.5 MPa) in the UN group and
the lowest value (756.1 MPa) in the F1 group. As a result of EDS analysis, the largest amount of Si was detected in the F1
group, and the most interfacial changes occurred as a result of FE-SEM analysis. It was concluded that when the zirconia is
buried with the investment material and the heat press molding is performed, the state of the interface is changed due to

the investment material at the bonding interface while the strength is lowered.
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Table 1, Investment materials used in this study

Group Brand name Manufacture N
UN Untreated sample (Specimens not buried with investment material ) 10
PH Prime vest HS BK Giulini Gmbh, Ladenburg, Germany 10
CP Calibra-Press Protechno, Vilamalla Girona, Spain 10
BV BC-Vest Bukwang, Busan, Korea 10
MH Microstar-HS Microstar Dental LLC, Lawrenceville, GA, USA 10
F1 Formula 1 Whip Mix Corporation, Louisville, KY, USA 10
I's 7 &
1.0mm
—1
y 0.5mm
Wax ;
/ 4.0mm
4
Zirconia
24.0mm
Figure 1. Schematic diagram of specimen.
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Table 2, Processing instruction of each investment

Group (Brand name) W (mL) : P (9) Working time (min) Burnout temp ()
PH (Prime vest HS) 100 : 24 5 927
CP (Calibra-Press) 100 : 25 7-8 871
BV (BC-VEST) 100 : 18 5-7 871
MH (Microstar-HS) 100 : 25 5-7 871
F1 (Formula 1) 100 : 22 6-8 927
Table 3, Pressing schedules of Amber Lisi-POZ ingots
. Investment Starting Heating Max Holding Vacuum  Vacuum
Translucency Size Shade Ring Temp. Rate Temp. Time On Off
HT R10(3g) W4, Small -
Al,
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A2, —— 700c 45¢ /min 915¢ 700c 915¢c
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Figure 2, Experimental setup (a) and three-point flexural test (b).
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Figure 3, Flexural strength of specimens after heat treatment.
3-point flexural strength was the highest (1265.6 MPa) in UN
group and was the lowest (756.1 MPa) in the F1 group. (UN:
Untreated, PH: Prime vest HS, CP: Calibra-Press, BV: BC-Vest,
MH: Microstar-HS, F1: Formula 1)
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Figure 4, FE-SEM images of zirconia surface after heat treatment, (a) UN, (b) PH, (c) CP, (d) BV, (e) MH, (f) F1. (A: delamination
of surface thin layer, B: micro pore).

Table 4, EDS results of zirconia surface after heat treatment

Group UN PH CP BV MH F1
Si - 1.36 413 0.85 529 12,60
P - 144 - - 1.35 0.26
Zr 59.00 5154 4700 53,99 42 92 32.69
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Figure 5, EDS results of zirconia surfaces after heat treatment, (a) UN, (b) PH, (c) CP, (d) BV, (e) MH, (f) FI.
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