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Surface characteristics of Zirconia Crown by the polishing method

Myong-Hun Kang', Ji-Hyun Kong', Jung-Eun Park', Tae-Hwan KinT,Jong-hwa Jand’,
Tae-Sung Bae', Min-Ho Lee”

'Department of Dental Biomaterials, School of Dentistry, Chonbuk National University,
’Department of Dental Hygiene, Hanseo University

This study was conducted to confirm the effect of polishing conditions which are the rotation speed, moving direction and use
of a paste including diamond particles on the changes of the scratched zirconia surface using Cera Glraze®. Eighty-five Yttrium
oxide-stabilized zirconium oxide discs with 12 mm in diameter and 1.5 mm in thickness were fabricated, These specimens were divided
into 5Groups; Group A, Bal~4, Bbl~4, Cal~4, Cb1~4(n=5). The surface of polished specimen was analyzed using X-ray diffraction
(XRD), surface roughness test, optical microscope and scanning electron microscope (SEM). In surface roughness test and optical
microscope and SEM images, roughness was like this - group AYB, A)C, ayb, 1)2)3)4. In the result of XRD analysis, It was confirmed
that the crystal phases on the surfaces of group A, Bal~3, Bbl~3, Cal~3, Cb1~3 were changed from tetragonal to monoclinic except
group 4. Monoclinic crystals on zirconia surface was eliminated by using the diamond paste during polishing. The polishing direction

affected the decrease in the surface roughness had influence on decrease, but rotation speed did not.

Key words : 3Y-TZP, polishing, XRD, Surface Roughness
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ARzl Slolr 24T} o) jek Bale] oA 3] Hok Slr,

ANAEZE FQAET Qlek AnARe) MR Ax . PSEmpressis T 5] §l7] wize] Avide] $4-5}
ul olUjg} EX|ES] SEoE 1 977t 2L 9T | ARE SR EA g wiiee] L A8o] MRl AlkEn
Holde] AmHel SEES A2kslr] I3 tlokst wise]  (Pro, 1992). o3k ok 1S BAEH] flste] AidE
2702 YTkNash, 2010). 1 &, FEEATS ok Aln) IPS-Empress %= S EAE lithium disilicate 2 7333}
At AR Fe2 2 QA 104 Soke] Az ol AEE ISR, ofF e FAFeA ] 2k Vs

o}l tKSkouridou %, 2013; Yu %, 2000).

* Correspondence: o913 (ORCID ID: 0000-0001-6142-4876)

AE Q2] GRS G AROEh 66414 Ftol X 2FYols o]83F HAE] Av|Ear =,
2 feE st XA A S E A A zFYol= 71&9 A& vl e, 3=t -

Tel: +82-63-270-4040, Fax: +82-63-270-4040
E-mail: mh@jbnu.ac. kr
Received: Nov, 27, 2017; Revised: Dec. 06, 2017; Accepted: Dec, 06, 2017

Seafo vk AJapo] 1 A Aol FoluckManicone

349


https://crossmark.crossref.org/dialog/?doi=10.14815/kjdm.2017.44.4.349&domain=ksdm1966.com&uri_scheme=http:&cm_version=v1.5

5, 2007). A=Z3Yole] o]Hg -3 7141 dEe o
o] hlo] = THo] MAYH A, dFo] HAYSE Fol|A
A (tetragonal) @A ©] YA (momoclinic) 2 2 2 A3
ol& Yo7, 1o whE AF o] oF 4% H= WO RA
Yoelo] Wisto] o] Seio] Fede] L W] T
o]t Guazzato %, 2002).

olgfdt AL R T S thalste] A2 o} s10]9}
2 AR o] FoAR|E olF TR AREAHe] o] 8= 3l
o AZ23YolE R sk AREAT A aE=A0
I Hs3 1A SR TR WS Ao 5 S
Tk A 2570} 1oje} AR EAiRke] APyt FF Haly
o] gFtHlarsson, 2011; Komine %, 2010), &3] 25
Lo} si0}8 AFg3H= A% =Alsle] Age o otk
HaE v} ltKAboushelib %, 2008).

A2 sjolE 0|85 I ThE AT Aol TRIT
Z 2 o] FoR = WHREAAS ZA = A vl B34
ol =A] E-E A WHo 2 AFo] of]$] CAD/CAM
Aj9go = ARSIt 2710 Ao} BRITE HRE
A AT 8 998 718 S0 QI i)
o sheieh vhng Ao A et 25l
the Aakg AR o) st He Ao Busln
ATHKIm 5, 2012). A 23 o} R =Ajwe] Faxle] W
el ofal o] rRLEe] Zjo]E Kol=t], ©¥rd] grinding
AL glazingt 21 K= dwlgk 7o) tigh|el] gk
nrE Ao 23 BaEal QcKjanvavula 5, 2013;

4

Kontos 5, 2013).

wpEpA 2 dellie A 2ol MR eajde] 7 ol
A 248 753 Tl iAE Beslb] $1siA Al25Y
o Hle] b} FQaprhL kelo], 248 v A=
Uo} 710 TloloRE Bl 5t 24 A 4 4 Qe AR
wHg AR, TR Ao} TS Akl 54
ZUjo] 27093 YE Cera Glraze® & o]43}e] Anft u,
ik 717o) EHe S oY, HolokEE
7b 38 pustee] 371480 ALg o I Aol EH
o] WistE HEate] aRAQ Anp PSS 2Aska st
At

=
Hu
i)
0%
1L

1. g97M=
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Fe= figure 13} 2] Cera Glraze® Green P301, Cera Glraze®
Blue P3001 ¥ Cera Glraze® yellow P300012 37T}
TSk thojolRs YRE EFSkaL E H o] AE(Legabril

Diamond, Metalor, Germany)= 8| E3A AR,

Figure 1, Polishing instruments used in this study: (a) Cera Glraze® Green P301, (b) Cera Glraze®

Blue P3001, (¢) Cera Glraze™ yellow P30001.
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figure 82 717-9] o] AnpEel] 2] 3 Y 2o R
O] B(1E a)3FHA] 15,000 pm(ZE B) € 25,000 rpm(1&

- ’ o " O specimen

i = Instrument rotation

: SN E— direction
I T .
= Instrument moving
CEEERE direction
| ' " ' — Diamond bur scratch
direction
(a) Group a (b} Group b

Figure 2, Schematic diagram of instrument movement direction used in this study, (a) Group a, (b)
Group b,
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Figure 3, XRD patterns of zirconia specimen: (a) sandblasted
specimen under 4 atm, (b) surface of group A,
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Figure 4, XRD patterns of zirconia specimen after polishing: (a)
surface of group Bal, (b) surface of group Ba2, (¢) surface of
group Ba3, (d) surface of group Ba4.
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Figure 5, XRD patterns of zirconia specimen after polishing: (a)
surface of group Bbl, (b) surface of group Bb2, (¢) surface of
group Bb3, (d) surface of group Bb4.
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Figure 6. XRD patterns of zirconia specimen after polishing:
(a) surface of group Cal, (b) surface of group Ca2, (c) surface
of group Ca3, (d) surface of group Ca4.
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Figure 7, XRD patterns of zirconia specimen after polishing: (a)
surface of group Cal, (b) surface of group Ca2, (c) surface of
group Ca3, (d) surface of group Ca4.
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C)¢] the &= Anlgh Al BHALY)E vepd
Aot} figureo ] & 4= Ql=0] TLEBAAA 715 ARE- A4
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2 o8t 202 BATHP(0.05). L& CollA] 7|17 AR &
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HOB frofet A& HAArHp(0.05). B3 115 B} €
B AR 2 AolE HolA| efgkon], JF Ba3sh Ca3,
Ba49} Cade= BAZCE o3t xfol& HolA Ut
(p20.05).
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Figure 8, The mean roughness values of group Ba, Ca,

03

02

Ra(um)

o1 -

Bbi Bb3 Bb4 Cbi Ch2 Cb3 Cbd
Group

Figure 9, The mean roughness values of group Bb, Cb.
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Figure 10, The mean roughness values of group Ba, Bb.
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Figure 11, The mean roughness values of group Ca, Cb,

(p>0.05).
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Bb1~3, Cal~3, Ch1~30l|A] AU (tetragonal) (tetragonal) |4 TAFA (monoclinic) © & AH3P7F dojwko L), T840l =
HPYEA] QIQITE Cera Glraze™ g o8-8+ 2| 25]o} FHe] dnh= ExfFou) 1@} o] e A2 3o} FHlelA A
(tetragonal) o4 TAFY (momoclinic) 0 2 s o2t A| 2310} o)X F71H4 ] HololRZ2E pasted] AR WAL
7 (momoclinic) ZA& AAgt LEjal dAvp Wk A7 i JEAS AU I S JEFE FA LT

Mol Tof @ olEg]o} eHYsl K=o}, dnl, XAI3AEA, B 7127
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