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Preparation and characteristics of HfOQ, and CeQO, doped 3Y-TZP block
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Abstract 3Y-TZP block doped with HfO, and CeO, for dental ceramic block to the proliferation of CAD/CAM systems
was prepared by heating at 800~1100°C and then sintering at 1450°C. The influences of heating temperature and addition
of HfO, and CeO, on the mechanical and chemical properties of 3Y-TZP block were investigated. Using the EDS mapping
images, HfO, and CeO, was well dispersed in the 3Y-TZP matrix. 3 wt% HfO, doped block showed the optimum biaxial
strength (1 GPa), while 3 wt% CeO, doped block enhanced the stability of t-ZrO, under hydrothermal atmosphere.
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Fig. 1. XRD patterns of 3Y-TZP block at a) raw powder, b)
1000°C and ¢) 1500°C 2 h.
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Fig. 2. XRD patterns of 3Y-TZP block adding a) 1 %, b) 2%
and ¢) 3 % HfO, at 1450°C 2 h.
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Fig. 3. XRD patterns of 3Y-TZP block adding a) 1 %, b) 2%
and c) 3 % CeO, at 1450°C 2 h.
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Fig. 4. Relative density of blocks at different temperatures.
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Fig. 6. Microstructure of 3Y-TZP block adding a) 1 %, b) 2 % and c) 3 % CeO..
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Fig. 7. SEM and EDX mapping images of 3Y-TZP block adding a) 3 % HfO, and b) 3 % CeO,.

Table 1

Mechanical properties of sintered specimens
Batch Microhardness Toughness7 Fracture
composition (GPa) (MPa/mm”)  strength (MPa)
3Y-TZP 12.11 £0.01 15744030 950.3+45.7
HI1 12.41+0.33 15.59+0.39 984.7+56.2
H2 12.63+£0.17 16.20+0.72 1010.5+60.4
H3 12.40+0.22 16.05+0.64 1063.7+70.5
Cl 12.44+0.25 16414029 954.5+68.5
C2 12.46 £ 0.24 15474051 9759+46.8
C3 1228 £0.15 15.89+0.60 980.5+83.2
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Fig. 8. XRD patterns of fracture surface of the 3Y-TZP block
adding a) 1%, b) 2% and ¢) 3 % HfO, at 1450°C.

ge 289 ZoR AlmEnh YAl EAskE oldol
Y9 o]FS Wajsle] st FIeIIAI R, o)ade] <
o] mEko R 3t ZA YERRA] ek Z10® Rtk

3.4. AWAdel A

Fig. 85 S3lo] ylghHe] XAsdEA Az HO.S



316 Sang Yong Ji, Hyung Bin Ji, Hong Chae Park and Seog Young Yoon

. s Tetragonal

| *,“r"

c) /)
ﬂﬂmwwlldvm'/“&m~.w¢nwan&Mnm,w'r*‘-"‘h MmNt A

L]

JM\

I

b) /|

wwwww*"\wwWWW\'WNW«WMW" \W'w‘*1*w‘"“"«wr,wvwwwmwww”‘

Arbitrary Intensity

o ‘\

a) H\

| 4
bt gt b g TS N———r ]

26 28 30 a2 34
20, CuKa

Fig. 9. XRD patterns of fracture surface of the 3Y-TZP block
adding a) 1 %, b) 2 % and ¢) 3 % CeO, at 1450°C.
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