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Surface Characteristics of Ground and Post-Sintered Zirconia
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[Abstract]

Purpose: It is to compare and evaluate the change of the wear rate and phase variation of the Zirconia before and
after the sintering after the grinding by a high speed equipment manufactured for the Zirconia.

Methods: The specimen of the sintered Zirconia was manufactured as size of 15mm X 15mm X 2mm. The grinding
has been applied to each of all pieces of each test groups for a minute fit for each condition at same speed of 50,000
rpm by a diamond bur at high speed handpiece with injection of the air and water. For the observation of the
surface before and after the sintering of the each test piece, the cross section of it was observed as 100 magnification
by a scanning electron microscope after it was coated by PT, and the diffraction analysis was performed by XDR to
compare the crystal phase of the Zirconia. The average surface roughness value of all specimens were evaluated. The
wear test was performed at room temperature by applying a load of 1kg for 120,000 cycles for the chewing period 6
months. Wear was analyzed for the enamel cusps by measurement of the vertical substance loss with a laser scanner.

Conclusion: The phase variation from the tetragonal phase to the monoclinic phase was confirmed in the test
group of the pre-sintered Zirconia after the grinding, and the value of the surface roughness and the wear rate was

increased in experimental group.
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Table 1. Group of specimens

Group Surface Treatment N
N Control(No Grinding) 15
Pre s
Sintered 50,000 Rpm + Air Grinding 15
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Grinding
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(1450%) 50,000 RPM + Air/Water
Zirconia S—AW ’ 15

Grinding
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Table 2. The mean value of Zirconia Roughness

(um)
Roughness(Ra)
Group
Mean S.D
No Grinding N 8.67 0.61
Pre o
Sintered Air Grinding A 8.29 0.38
Zirconia Alr(\Nater AW 807 0.39
Grinding
No Grinding S-N 323 0.25
Post s
Sintered Air Grinding S-A 282 0.28
Zirconia  Air/Water

- b
Grinding S-AW 315 0.22

Same lowercase letter is no significant different (P ) 0.05).
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Pre Sintered Zirconia®llAl tZ(N)o] A3Z(A, A7) 7H3.23um)o] =94t 2~ZA % (Post Sintered) A2
AW)RTE AF7] ZH8.67um)o] =9ttt Post Sintered FYo} AdFo A= S-A(2.82um) R} S-AW(3.15m)
Zirconia®ll A% t2HS-N)o] AFHS-A, S—AW) A o] Hat AZA7| Fol 57} sFATHTable 2).

(SEM photomicrographs, magnification 100X)

Fig. 1. Representative images of pre—sintered zirconia surface
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Fig. 2. X—ray diffraction patterns zirconia
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Table 3. The volume loss(m) after 120,000 loading

Group Before(m?)  After(m) Variation(%)
SN oy oosoy 0%
Snoes 54 (ORED 038 1207
irconia
SAN 0ogzy  oosor 123

Same lowercase letter is no significant different (P » 0.05).

v, o E
w3 2% 5ol 3 BAke A 2o} wHl A7
F7hE U ol tRE MR nhae] g v

A 4 lom, =33 FEo| AskE o7& 4= Qlrh= o
AAyso] Kk o] gtkSiege, Fraunhofer 1999).

2oz A glom dnt
O & Y-TZP| £/ Aah= iy o2t 4ol
tof| 7]1gcHKara koca, Y i Imaz, 2009).
Azso Avolo] A W 7S 918 XRD
analysisg ARE-SHLE. ol= AlHO| X—rayE AT £
AR 28 =24 ﬁx%:[L}_% afolsl= Hpdol) A
doles ugoz
= ghes}y] Lolg o Aho] B
E’_Pzﬂgi ARESICHLee, 2012). A2 Lo} XRD
28~320 F2o|H HEA FPA
peak—— 0]-8-5}0] Al o] oFARS
oA 100% X‘]H]—ﬂ/g— 9]

T

7|1E

Holloway, 2006).
2 AdoflA =

oX,
oZ

<

37 B o B A
Atk AYAT(Lee, 20142} FrAlRH
t}, 183 Sato?} Shimadas= 2|23 Yo7}
AH, ugF7EHetol BokE o, =9 &
dod2 vHeWlth(Sato, Shimada 1985).

=
2 AY At 22 H(Pre—sintered) 4= 2|2

¢

b4

23y

H38H HM3% 2016 161



oF A, AW ol A A Al (tetragonal phase)ollA] THAL
A (monoclinic phase)Z9] Ao|7F 1=, A
3 (Post—sintered) $A4HE A| 230} S-A, S-AW ]|
A= Aol 7F ] A] ¢kttt ol= J-E Kwond] -+t
Aol A BRIZA T APl A=Y olrt &4 Fo
2 A A2FYok® AHE Hof g3} ¥

ee Hetdle Aoz Hldy, debd o 4ol 7]
o 4= e A=RE AvkA Bk &, S5 A

LE} Aol ”‘ﬂqol TZP2] ¥ 73t 7140l 28]
FEo] Asks WAsAY 288 s F
E}(Kosmac T et al, 2000). O}Z] ok oJuto] o3 T
Fat o] Astof 7]
oﬂdu} Karakoca, 2009). q}Z%] AYTthts A=
Aot A E AA vhLA7 = s Helom,
S—AT S-AW 9] - A AT A3H(Seghi, 1991)
oF Ut A (Aol A= A7) AR7|7F 24
= A 9] whrgko] Zict, EXH%*i%PJ BT i A
A EHo HIE st 54
AU wekxAgo] oE %"‘%“55} W E= 7%1 FHS o
29 mprtof JokS % 4= 3 tHJones, 2004).
A23Yo} HO| AhHol A7) AL ARAR] A
Aol whet A Y] 2 Anpao] FHkEofof Stk E
ok A4S A7 Az Yol HAES] 54 daE Al
ong 7}7}o) Aol Al Ageket RAES] A
AFS 24zt & Fa7F gltkLambrechets,
1989). A9} AL mhit ST iAo Fej7t ¥
Sof whet FstElo] YRR Fodrhs AFATE §lo]
(Heintze, 2005) AyEAlo] Algto] whEc), E3F vpi
e AR okt thE e A g 4= jlong
74 A Aol A BAE ofe A% FRsitt 1
2ol 2F E 2 li ot AAlA e s Sagt 174
W SR 2 A4k 2|25 oe] sHehEe] 5} A
AF =7} v A= °§ Fo AW A Feket, e i
A 9F A 2vjoto] 24 npi et Algjo] E¢l=tl, 34| v}
W 327F AR A7 Fasie offet A Heksto] 4
7 R Beh AR A7t Al E]ojof & Aot}

4 r
zo

3]

oft my
=
_

_|_.

Ol

162 _chotx|at7| 2ot x|

REFERENCES

Denry I, Holloway JA. Microstructural and
crystallographic surface changes faer
grinding zirconia—based dental ceramics, J
Biomed Mater Res, 76B, 440—48, 2006.

Heintze SD, Rousson V. Survival of irconia—and
metal—supported fixed dental prostheses: a
systemic review. Int J Prosthodont, 23: 493—
502, 2010.

Heintze SD, Zappini G, Rousson V. Wear of ten
dental restorative materials in five wear
simulators — results of a round robin test.
Dent Mater, 21, 304-317, 2005.

Helvey GA. Zirconia and computer—aided
design/computer—aided manufacturing
(CAD/CAM)dentistry. Functional Esthet Rest
Dent, Series J(3), 28—39, 2007.

Kim HJ, Lim HP, Park YJ, Vang MS. Effect of
zirconia surface treatments on the shear bond
strength of veneering ceramic. J Prosthet Dent,
105, 315—-322, 2011.

Karakoca S, Y ilmaz H. Influence of surface

treatments on surface roughness, phase
transformation, and biaxial flexural strength

of Y-TZP ceramics. J Biomed Mater Res,



91B, 930-937, 2009.

Kosmac T, Oblac C, Jevnikar P, Funduk N, Marion
L. Strength and reliability of surface treated
Y-TZP dental ceramics. J Biomed Mater
Res, 93, 304-313, 2000.

Kisi EH, Howard C. Crystal structures of zirconia
phases and their inter—relation. Key
Engineering Materials, 153, 1-36, 1998,

Lee JH, Lee SJ, Lee JY, Ki SH, Lee JM, Properties
of the machinability of dental zirconia using
a handpiece and the zirconia brazing. The
Korean Wellding Joining Society Spring, 176—
176, 2013.

Kim JE, Analysis on the bonding characteristics of
interface between zirconia and veneered
porcelain. Graduate school of Kyung Hee
University, 2007,

Lee JY, The effects of surface grinding and
polishing on the phase transformation and
Flexural Strength of Zirconia. Graduate
school of Chosun University, 2014,

Jones CS, Billington RW, Pearson GJ. he in vivo
perception of roughness of restoration. Br
Dent J, 196, 42—45, 2004,

Manicone PF, Rossi lommetti P, Raffaelli L. An
overview of zirconia ceramics: basic
properties and clinical applications. J Dent,
35(11), 819-826, 2007.

Lambrechets P, Braem M, Vuylsteke—Wauters M,
Vanherle G, Quantitative in vivo wear of human
enamel, J Dent Res, 68, 1752—-1754, 1989,

Masayuki K, Kunio I, Norihiko K. Effects of
Zirconia Addition on Fracture Toughness and
Bending Strength of Dental Porcelains. J
Dental Mat, 9(2), 181-192, 1990.

Piconi C, Maccauro G. Zirconia as a ceramic
biomaterial. Biomaterials, 20(1), 1-25, 1999,

Quirynen M. The clinical meaning of the surface

Az zjote] 27 F 54

o
A[m

roughness and the surface free energy of
intra—oral hard substrata on the microbiology
of the supra—and subgingival plaque:results
of in vitro and in vivo experiments. J Dent,
22 Suppl 1, S13-6, 1994,

Sarage D, Turk T, Elekdag—Turk S, Saracc YS.
Comparison of 3 polishing techniques for 2
all-ceramic materials. Int J Prosthodont. 20,
465-468, 2007.

Sakaguchi RL, Douglas WH, DeLong R, Pintado
MR. The wear of a posterior composite in an
artificial mouth: A clinical correlation. Dent
Mater, 2, 235-240, 1986.

Jang SA, Kim YY, Park WH, Lee, YS,
Comparative study of fracture strength
depending on the occlusal thickness of full
zirconia crown. J Koeran Acad Prosthodont,
51, 160-166, 2013.

Sato T, Shimada M. Transformation of yttria—
doped tetragonal ZrO2 poly crystals by
annealing under controlled humidity
conditions, J Amer Ceram Soc, 6812, C320—
C322, 1985.

Seghi RR, Rosenstiel SF, Bauer P. Abrasion of
human enamel by different dental ceramics in
vitro, J Dent Res, 70, 221-225, 1991,

Siegel SC, Fraunhofer JA. Dental cutting with
diamond burs: heavy—handed or light—touch.
J Prosthodont, 8, 3—9, 1999,

Steiner M, Mitsias ME, Ludwig K, Kern M. In vitro
evaluation of a mechanical testing chewing
simulator. Dent Mater, 25, 494—499, 2009.

Bae TS, Properties of Dental CAD/CAM Zirconia,
korean Dental Association, 495), 260—264, 2011.

Vagkopoulou T, Koutayas SO, Koidis P. Zirconia
indentistry: Part 1. Discovering the nature of
an upcoming bioceramic. Eur J Esthet Dent,
4(2), 130151, 2009.

HM38H HM3% 2016 163





