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T2 wE linear interceptive count WHS Alg3sto] =79t
24 5 5 A=aYol Al A4/ (erystal phase) B7h= X-A
3|4 A7) (XRD; D8 Discover, Bruker)E ©o]£3t5 00 AlHe] xH
25 FAL FxQ dolx du]H(LSM 5 Pascal, Carl Zeiss) =
olgaldltt. o] wl Z+ Adel= A Vi ME HE AES AREslHh
i 5 AEY AW AfFeluA 542 AFZ 5471(SEO 3004,
SEO Optics) & °l&d & ol2F9 HFZ4 FSAgs 7=

At o3t Aglel= AR ohE oAl 9] AlES o] &3kt
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machine (LFplus 1 kN, LLOYD Instruments) < ©] &3} =439t}

e

4 A 5T R AHMEZ AAEE 958 2Hd8 2 5 (FA 3 mm,

ol bmm) ®WE 50 me ¢Fry 2EE ol§3std 10 mm

Aol A 4 WgFoF 15 = FF MESTHAE AHE §F AR
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Attt A3 dlolHe At (normality) 52 Kolmogorov—
Smirnov Al@H& AFEstslon, 5 &AM (homoscedasticity) Ao
Levene?] Al&W & AF&3tqlth HolHE 95%2 F&F<elA Student

t—test®} Mann Whitney U A3 o2 H 7138ttt
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24 F F A=ZIYol AlEE] wAl 222 v Fig. 1 3 #Z o
Al Byt A A7 A A7) wE= Fig. 2 ¥ 3 3 2o &4
AlZrol grobA |IAF AZI7F ASkd AE e B9 (Fig. 1A) B+ 4A
I7]+= 1.37 £ 0.15 m 2 (Fig. 2) YA+= 1.0 oA 1.9 me =7]
HAE Bt (Fig. 3). &4 Algte] AojA A 717 W AlH 9
739 (Fig. 1B) ¥+ 94& A7]= 3.74 £ 050 mRA L (Fig. 2) 4=
A7 2.6 1A 5.1 m2] WAE Bk (Fig. 3). %W Awp &, |z}
A717F AL Az It AHe Wit ¥W £EE 1.65 £ 0.76 m3 L
dA A77F 2 A2sYel A He ¥ £%+ 1.50 + 0.55
mAth (Fig 4). 5 AW EW & 2 95% F3olA SAHo=
ol gk kel E HolA skt (p >0.05).

24 5 A A717F #an & F 7FA AZFY ol AlEe] i 3
A} E-A] (phase analysis) A¥+= Fig. 5 9 #th F AJHA % F
4 (main  phase)> ©lEx <3t AWAA  A=FYol(yttrium
stabilized tetragonal zirconia; t—ZrO2)%lal #-2 <Fo] A A 9]
A 2 7Y o} (monoclinic zirconia; m—Zr02) 7} #Zo] #zE At}

2d 5 g olgsr 49 57 (wetting angle) > A+ =A717F
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A Az Yol Al B9 44.0 £ 4.4 E93 (Fig. 6a), 4=+ 2717}

Z AHE 585 £ 54 =9+ (Fig. 6b). SAH H=H71S o] &35}9

AR AR g E A A7|7F &S AJEe] AL 635 + 4.2
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dyne/cm a1 A A7)17F & AHS A9+ 52.1 £ 5.5 dyne/cm St
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(Fig. 7). o] wl = A3 1] A Aol d A kel 2= 95% =l A

FAASE Fo5Ftt (p = 0.013).

n 54 208



s
10.0um =

Fig. 1. Microstructures of dental zirconia samples after sintering
at 1450 °C for (a) 0.5 h (small grains) and (b) 40 h(large
grains), respectively.
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Average grain size/ um

ZrO2 w/small grains ZrO2 w/large grains

Specimens

Fig. 2. Average grain sizes of dental zirconia samples after
sintering at 1450 °C for (a) 0.5 h (small grains) and (b) 40 h

(large grains), respectively. * indicates statistical significance (p

<0.05).
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Fig. 3. Grain size distributions of dental zirconia samples with
small and large grains, respectively.
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N m-ZrO2

Zirconia Sample with Small Grain Size

Y v 22

Zirconia Sample with Large Grain Size

A4

26 28 30 32 34 36 38
26/ degrees

Fig. 5. XRD patterns of dental zirconia samples with small and
large grains, respectively.
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Wetting angle/ degrees

ZrO2 w/small grains ZrO2 w/large grains

Specimens

Fig. 6. Wetting angles of deionized water on zirconia samples
with small and large grains, respectively. * indicates statistical
significance (p < 0.05).
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Azzvel @ fleA Ba A AdEe] Av AT AR G Fig.
8 3 gtk 94 AN A A=sol ta 9] AHE B AR

AlMES] Ad A % gk 23.0+ 4.5 MPa %}

K
A
D)
Y
N
N
)
rig

Tl FAHCE Fost (p <0.05)
Addde A= Ag F A=syoel A mdel "ol Sl 5% U
ARIE S F2 Fig. 99 2k SlAk A717F 22 A 25y ol # §ef

e B3k gz AdES HANE ok 89.7 + 5.9 %91l (Fig. 9a) YA+

=17

_

7F £ A 2FYol AlH ¥ fo IHHE EHF g AWMES] HAH
H= 9k 61.6 £5.5 %t (Fig. 9b). o] Wl F Al#H g9 77 AWE

el

)

H] 7ke] Zpol= 95% FwelA FAIACE fFskitt (p < 0.05).
o] wj gz A7t A& A=FYop Al e i 53 Hxl A

HE Ao A 37 B8R 1 (cohesive failure), °F 10%2] F-iof
Ak AE2FYotel B3 Xl AHME ke AMelA ¥ 7} (adhesive
failure) AT (Fig. 9a). WHlZ 4z A717F & A 23Ul AlA
FHeAE oF 40%2 WA A AZFYolel B #7 AHME 7] A

Hol A 33 (adhesive failure) 7} WA (Fig. 9b).
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ZrO, w/Small Grain Size ZrO, w/Large Grain Size

Fig. 8. Shear bond strength of composite resin cement on dental
zirconia samples with small and large grains, respectively. *
indicates statistical significance (p < 0.05).
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Fig.9. Photographic images of composite resin cements
remaining on zirconia samples with (a) small and (b) large grains
after the shear bond test. The zirconia sample with small grains
showed less composite resin cement loss compared with zirconia
sample with large grains. The composite resin cements were
assumed to be bonded in a round shape (white arrow) at the
center of the zirconia (white triangle). The composite resin
cement remained on zirconia was marked with white square and

the composite resin cement loss was marked with white asterisk.
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2 AN E Avg A=zdoele] QA 277k B d7 AME]
Ao wAe gl da ATeAh AR A MR bE F

A3 AZFYol AEL U 2F EeA Ad AIHE dEste]

At F WWEE EF 95% Sl F AW 9] Aol7h gigieh
W ad Agre] b e U A/E mYY A=mor A

>

Hr A& Z71= 1.37 £ 0.15 mA3 &4 Agro] dojx & Ak

715 Beld A=syol Alde] H A A7]= 3.74 £ 0.50 ymoIA]

A A A7le] Nzadet Al Ha YA A7lE F g 2719
| vlEl oF 63% FS ;e Hth (Figs. 13 2). wha £
| AF AZFYel AlHLE YA A7] o]9e e BT
Rnow 7hFata Aded).

P Az syl WA qre] iAlet AEHeY Fe A2 g A719
Yol Al A 2 Ak A7) A25yol Al s e
F& Btk (Fig. D. ol vA 7 Al 309 AW 2ol v A atol&

opBdl (Fig. 7), AAl #E A 27§ 2= A2l Aue)
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AARe] =271 Apell whe} A Afelux] 27F ARG F Al ke
53 g3 AdES dd A AEE AR e g Bk A2 9
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Aog Ry Qupi2Elsl Au A Fr= oe] A FA WS
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A Aol AR whE @9 (unit celD7t THE XE
strh. webA] AW AReluAE Ao staE AfelA 7]
7 (excess) =< AF(deplete)d  Hxfe] & AAHHT. ol
Ate o] 2 dulel Hla] defstA o wig Ebgd ol A

ojusl=d], 53] dAd AL &= F2 A MY AR °E EdF

1o
A

o
o

2718 ARl IR A7k AobdL® Qs AFH 7
FAREE AW AUt S4B A ot oA A
FEde F7b me Edel we EW WeAe 2 H: 22

o m g,

Z 9 AZH A (coupling agents) < A 23 Yo} oA I3 g Ao
s A & Hol Qv EW, gA, " AeHEH ZF9
H & (Coulombic attraction) ol 98] 24

AzFYolsl  EHI #Hxl ARIES A =2Z3uol Apo]e]  HAREE
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Abstract

Effect of Grain Size of Dental
Zirconia on the Adhesion Capacity

of Composite Resin Cement

Jeon Ji—hwan
Department of Dental Biomaterials Science,

The Graduate School,

Seoul National University

(Directed by Professor Sang—Hoon Rhee, PAh.D)

The effect of grain size of dental zirconia on the adhesion of
composite resin cement was newly studied. Disk—shaped dental
zirconia samples with small and large grains were prepared by
sintering pre—sintered dental zirconia at 1450 °C for 0.5 h and 40 h,
respectively. The average grain size of zirconia sample with small
grains was 1.37 £ 0.15 pm, while that of zirconia sample with large
grains was 3.74 £ 0.50 um after sintering. The sintered disks were
successively polished with different grades of diamond and alumina
slurries. The surface energies calculated based on contact angle of

water were 63.5 = 0.2 dyne/cm for zirconia samples with small
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grains and 52.1 * 5.5 dyne/cm for zirconia sample with large grains.
To evaluate the adhesion capacity, composite resin cement was
bonded between the zirconia disk and cylindrical stainless steel; the
surface of the stainless steel was previously sandblasted with 50 gm
alumina powder. Next, samples were kept in a convection oven for 7
d at 36.5 °C to promote the chemical cure and then shear bond test
was carried out. As a result, the shear bond strengths between the
zirconia disk and resin cement were 23.0 *£4.5 MPa for zirconia
sample with small grains and 17.5 £ 4.6 MPa for zirconia sample
with large grains. After fracture test, the areal % values of resin
cement remaining on the zirconia surfaces were 89.7f 5.9 % for
zirconia sample with small grains and 61.6 £ 5.5 % for zirconia
sample with large grains. The interfacial failure of the two samples
was a mixed mode of adhesive and cohesive fractures. The practical
implication of the results is that the adhesion capacity between
dental zirconia and resin cement can be improved by simply

decreasing zirconia grain size.

Key words: dental zirconia, composite resin cement, grain size,
interfacial free energy, shear bond strength

Student number: 2015-31242

33 T e 'Nl- 1'l|



	Ⅰ. 서론
	Ⅱ. 연구 재료 및 방법
	1. 지르코니아 시편 제작
	2. 분석
	3. 복합 레진 시멘트의 전단 결합 강도 측정

	Ⅲ. 실험결과
	Ⅳ. 고찰
	Ⅴ. 결론
	참고문헌
	Abstract


<startpage>8
Ⅰ. 서론 1
Ⅱ. 연구 재료 및 방법 6
 1. 지르코니아 시편 제작 6
 2. 분석 6
 3. 복합 레진 시멘트의 전단 결합 강도 측정 7
Ⅲ. 실험결과 10
Ⅳ. 고찰 22
Ⅴ. 결론 26
참고문헌 27
Abstract 32
</body>

