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Surface Characteristics of the Ground Zirconia

Sa-Hak Kim

Department of Dental Laboratory Technology,
Dong-U College, Sokcho 217-711, Korea

[Abstract]

Purpose: This study was conducted to examine the phase transition according to the zirconia surface treatment.

Methods: The specimens were divided to four groups. The first group was sintered at 1,500°C and ground; the
second group was sintered at 700°C, ground, and sintered at 1,500°C; the third group was sintered at 1,500°C,
ground, and 110 um-sandblasted; and the fourth group was sintered at 1,500°C, ground, 110 um-sandblasted, treated
with 9.5% hydrofluoric acid, and ultrasonic cleaner-washed for two minutes. The monoclinic fractions were
measured, and the surface was observed via SEM.

Results: The monoclinic fraction was 0.13 £0.19% in the control group Zrl, 1.91 £0.15% in the experimental
group Zr2, 7.71 £0.34% in Zr3, and 8.39 +0.25% in Zr4. On the surface, the phase transition hardly occurred in
the control group Zrl, but it increasingly occurred in the experimental groups Zr3 and Zr4.

Conclusion: The monoclinic fraction was high in the experimental groups Zr3 and Zr4. The phase transition did

not occur in the control group, but increasingly occurred in the experimental groups.
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Table 1. Experimental materials used in this study

material product name  manufacturer

Zirconia block Zmatch Dentaim, Korea

Table 2. Group of specimens

group surface treatment N
gl sintering(1,5007C) + grinding 6
710 sintering(700°C) + grinding + 5
Sintering(1,500C)

713 sintering(1,500%C) + grinding + 5
sandblasting(110um)

214 sintering(1,5007C) + grinding + 6

sandblasting(110um) + 9.5% HF
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Fig. 1. specimen
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Fig. 2. Representative images of the zirconia surface.
(SEM photomicrographs, magnification 10000 X)

ERH I FAN 1 A%
LA 1] $I5t x-43
D3} 2}, Fig, DA 2k 1

dAbo] m ARALO 2 Ashe
AIH= (Table 3)9} (Fig.
,500CA sintering$-

H33H X442 20114325



|

=

He Yepl= 30.2°

=} O 2
IS E 9

At
grindingdt1l 1,500°CollAl sintering®t

b)=

A%z m 2RU-DHE Uehle 28.2° §2

UreL7] A&kl
grindingd}al sandblasting(110um)t

b

2 m 2AU-DHS YERY= 28.2° F19

grindingd}1 sandblasting(110um)t &
oA EH At

%EH“

& Yehe 28.2°

70| E'MEJO*E} Table 3°l= XRD
AR AaE A skelot

L A
L

=]
QZ(S] \_gE

Intensity

Intensity

ﬂﬂﬂﬂd%ﬂ%ﬁ

A% 4
BN
7F == o] IEE I d& 1,500C A sintering$
9.5% <] EAF
=43t 492 m 2F11-1)9A
A F7} =]

T:tetragonal
M:monoclinic

2theta

a)

40

T:tetragonal
M:monoclinic

2theta

c)

40

grinding?t el 2 583 x-A -4 = ¢ 2411)
Fto] w =gk arE|o] A3t o
700COlA sinteringdt &
BHE 5783

o] 7=7}
o= 1,500COAl sintering¥

Hde® XRDE S7sto] Al AYJH
AAFSFA T, Monoclinic &2 Zr12 0,13
9%, 7r2= 1.91+0.15%0.2 WA Ueptont 7r3
= 7.71140.34%, Zr4+= 8.39+0.25%=2 ThE Ag o
HejA =2 3h2 Bt FAE4 4 (one—way
ANOVA) 2%}tk AR AtoloflA] fojatol&
B SITHP0.05).

Table 3. Monoclinic(%) of the zirconia surface
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Fig. 3. X-ray diffraction patterns of zirconia after treatment: a) Sintering(1,500°C) and grinding, b) sintering(7007C),

grinding and Sintering(1,500°C), ¢

grinding, sandblasting(110um) and 9.5% HF.
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) Sintering(1,500°C), grinding and sandblasting(110um) and d) Sintering(1,500°C),
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