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Effect of Zirconia Core Thickness on the Tone Blocking of
Discolored Tooth and Metal Post

Seon-Mi O, Chae-Hyun Lee

Department of Materials Engineering, Paichai University

[Abstract]

Purpose: The purpose of this study was to investigate the correlation between zirconia core thickness and color
tone blocking of discolored tooth and metal post.

Methods: For this study, we made 20-porcelain sample and 4-metal sample( liechtenstein IPS e.max) bonded to
zirconia core of different thickness with cement(Relyx ARC-3M USA)for produce discolored. We measured the
color-spectral characteristics, using Shadepilot equipment(Degudent USA).We measured it with Shadepilot
equipment set by automated average mode in 3 times And applied the average value obtained from 2 times of
measurement in the middle of each sample.

Results: As a result of analysing color-spectral characteristics on zirconia core sample,

Depending on the thickness of zirconia core, the value of brightness( AL x :color-spectral characteristic) was
increased within limited range, value of Aa *, Ab * was decrease.

Conclusion: Consequently, we obtained the following results : Changes of sample color were observed depending
on the thickness of zirconia, but the range of change did not exceed the scope range of shade guide. The case of
metal posts, shade guide color D2 were observed in 0.5mm of zirconia core thickness. As a result, in case of porcelain,
increasing the zirconia thickness of 0.3mm or more is unnecessary for color blocking effect, in case of metal post,

considering the discolored tooth, thickness of zirconia with at least 0.5 mm or more is recommended.

©Key words : Zirconia core, Tone blocking, Discolored tooth, Metal post

T Ny o] A & ‘ A 3t ‘ 010—-2302-5622 ‘E—mail‘ chlee@pcu.ac kr
. BEEEE e e L e e

g+ | 20001111 IEXTHECEY s32 | 200 11 30




| @40} - oxHet

Aol e BAEFL Aofe] 71352 et op]
Moz sk 297t wobirh. o)z

[EE2 Wol tiAlEAL v ey &
o] z|o} 2oLt HAS o] 2 2] ol Wiedshe At
HAF S71ekaL lem of2igt A|djz] Moz QI

= A= olA] ot FitEe HEER Q)

A
Anld Beeke sasl 87} SolUa ink,
O S

Nt @
olr I
10
o
d

-

o]e} -2 z]oto] AL Figjof whet T AT Y&
HAO R s 4= QIth(sd, 2009). EH HAL 4
ol gl Foll ofgh UAH Ao AAE Fo
A Aoz fA AAT 5 glow Hepdo] w3te A
o W AYZ, B4, w3k 5o o] Ayt

s Wi HAolgh okl S8 e AoR o
ST AR, 54 SEEY &5 19a Aot §
37] W] Aol SJal] wAYFTE, o] FollA 927t 7t
A FEofoF 3 A2 o] ozt Haolrt, ol= Ty ¢
g w2 gt 5 7R9) Aotelgt wghE|o] wAjo] Al ] =
o =S HEIUbA Al7ho] ol A S E Fof WGt
t}, zjote] wAlo] A5k 49 ol meh A8 SEES
AestA ==t bd A AAx|et fAksE Fakg
= A AR E 55 Al 7P o] AR, shARE A1
o] HAE Aot FHolt Fapdo] e3]e] ZAE Yo
7 4= ek,

Zjoro] WAL Fnpa) 7] 7] 913F W o R AThA] A}

Ao e vl o= AfHs

328 _cHotx|nt7| 2 ts) x|

g FAE dol AndE A 4 e AR A=
Yo} Algtd] ZojE wWol ARgstaL Qlok A A=
FYok= F4:3} H|<=3t 700-800Mpa A=2] w7 =
2 Qsto] 54 Al AT 4 Sle AR A
o] Ar= ANEE7] ARglew Hulde atste A
A5 S pEI AL TREolA] B AR B
ChSsIAl AREE AL Q017 1995).

Miyagawa®} Powers(1983)= X231 o} o] F7
ZH3te) Ao yAo gt dAqtollA Mxo] Egst
A i A= 54 A9 wi B o G
1 R AL HioleH2005)1) 719 RI(2003)2 Aty

Azt A 2F Yo} 510j8] FA| Zfolof| wh £
A2 A7 A QT B skGiet

2 A9E AT ANEE Arr dY ARSEI e
B3 Yok o]gsto] AR 9] Mz et aiE YolE

*

s

>

¢
4

% 3o

]_

r

2

1A} EAA) MEE Wt AR A EAA A o)
Y ZAES AB FEAH 2o} moje] 7]
£ the) sto] GAAI7I T 230} ofe] Frfo]
£ 4z AskE BYetE 242 okl BAslgin

I 97

1. 937 M=

2 AFollM= F A ADQ AAE, F2 = A
QI BAIY, 3MAGS] CAY, H2 M AE DAEZE
7P A7t w2 dAY =AE aA4dske] 4714 A
A 5 24708 vE E5 671E Aldtste] 57142 #
A7) i ez sl

& Aol ARERE A|2 5ot Fot= (e.max ZirCAD,
Ivoclar, Liechtenstein) £5-2 AHE-6}911L metal ()
AlEV,Pentron, USA)E AR89 o ZAY Z{tj=
A 23 Yo} Ag (IPS e.max,Ivoclar, Liechtenstein)S
AHg3ESITE, BIZIAHE = (Relyx ARC, 3M, USA)E At
&sk3idt,

MEE AAog SA517] 93t GA 2 AHE M
7] (ShadeEye NCC, ShofuAl Japan)®} (Shadepilot,
DegudentA} USA)E AR 3T,

i

B
ke



A 2300} Tojo] Sro] THE WA 2} vig EAE O] Mz

2. 37 %8

1) AFEEIE

A23Yol EE5S AHEste] M7 E(Infire HTC,
sirona, Germany)°llA] 1417} 30& &<t 1350CE A%
AlA 2AZE AlFEkAL 4A7E e A AIZD % 0.3~
L1m7}A] 0.2m 7+A 9] FAR &4% A=25Ho} 3o
£ 92 % diamond point® EHA ]S 3Fich

HAMZE AQ&sl7] flsto] SAl2He A& 3-9-HE 750
TE 24sto] 742 10m, A& 12m, 57 5me] ZAR
(TA) E5-S A4, B4, C4, D4 AT H=E 2470 A%t
SFAT

w5 Ao A flste] ZA™ HES Sm F7
2 A|Zste] stone point® EH AulE 3 & 27]°P01]/\1
S50utelZ2e] ARtz FHAE st 6719 55
M) E52 A2 skl
Azt Aol A=Y ol Hojo) P2 9|5
clear type®] X AHMIES ARESEo] 3@7F A4S 71%E
= ARAHES] S 9fsf 152 5% BT
of e2ke skl AdfF=2] ASS fisto]
of Foj5 oA &2 WMLt 55 A|fFo] ME5S

Asto] 22 A719F 279 A, B, C, D ZAH E=3} v

Fig. 1. Porcelain samples before bonding.

Fig. 2. Porcelain samples after bonding with zirconia.
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Table 1. Results of shade measurement before bonding.

of Mzjo] gk 83191 AE 3b& 7Istekael wAson  Poreelan L ax o
AA st A4 67.910 2.650 23.10
AE=(AL x*+Aa x+Abx 2+ B4 73.900 2.090 21.855
AR : Mz 2}o]=7] C4 66.215 2.410 17130
ALx: WEzr) 3} D4 71.170 1.055 20.140
Aax: =ML AA0] W 7ko] 2 M 23.950 0.120 2.370
Ab x 1 ZgA ) A 0) A= gro) 2} 13}t 2290 A4, B4, C4, D4 & 249 LS &
Table 2. Results of shade measurement by zirconia thickness which is bonded.
Porcelain E?:g';ggs?misf L * ax* b * AL Aa Ab AE1 AE2
0.3 76.29 0.79 6.02 - - - - -
0.5 7717 0.89 573 0.88 0.10 0.29 0.93 0.93
Ad 0.7 80.52 0.33 4.72 4.23 0.47 1.30 4.44 3.54
0.9 80.92 -0.48 3.00 4.63 1.27 3.02 567 1.94
1.1 81.95 -0.54 3.31 5.66 1.33 2.71 6.41 1.07
0.3 76.04 1.73 8.85 - - - - -
0.5 77.65 0.69 6.47 1.62 1.04 2.38 3.05 3.05
B4 0.7 77.65 -0.41 4.35 1.61 2.13 450 523 2.39
0.9 78.69 0.18 4.85 2.65 1.55 4.00 5.04 1.30
1.1 80.71 -0.41 3.84 467 214 5.01 77 2.33
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Porcelain Tzri]:glo(:\]i:s?mr:;f L * ax* AL Aa Ab AET AE2

0.3 74.90 0.70 4.88 - - - - -

0.5 76.40 0.35 4.26 1.50 0.35 0.63 1.66 1.66

C4 0.7 75.99 -0.27 3.16 1.09 0.97 1.73 2.26 1.33
0.9 78.66 -0.79 257 3.76 1.49 2.31 4.65 2.78

1.1 78.95 -0.98 2.07 4.05 1.68 2.81 5.20 0.61

0.3 7594  -0.04 JAl - - - - -

0.5 76.08 -0.29 5.35 0.4 0.25 1.76 1.78 1.78

D4 07 80.34 -0.94 2.98 4.41 0.91 413 6.1 493
0.9 79.22 -1.29 3.80 3.29 1.25 3.31 4.83 1.43

1.1 80.14 -0.94 3.77 4.21 0.91 3.34 5.44 0.98

0.3 64.28 -1.18 -1.81 - - - - -

0.5 70.42 -1.58 -1.53 6.14 0.41 0.28 6.16 6.15

M 0.7 72.62 -2.13 -2.54 8.34 0.96 074 843 2.49
0.9 76.61 -1.78 -0.38 12.33 0.61 1.43 12.43 4.55

1.1 74.60 —2.68 —2.04 10.32 1.51 0.24 10.43 2.76

Table 3. Results of shade guide measurement by

zirconia thickness.

Porcelain  Zirconia thickness (nm) Shade guide

0.3 B1
0.5 B1
D4 0.7 B1
0.9 B1
1.1 B1
0.3 D2
0.5 B1
M 0.7 B1
0.9 B1
11 B1

Porcelain  Zirconia thickness (nm) Shade guide
0.3 B1
05 B1
Ad 0.7 B1
0.9 B1
1.1 B1
0.3 B1
0.5 B1
B4 0.7 B1
0.9 B1
1.1 B1
0.3 B1
0.5 B1
C4 0.7 B1
0.9 B1
1.1 B1
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Fig. 9. Average of AE for each porcelain.
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