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dutd o 2 [PS Empress systemell A& A FEA)
7& _ﬂz‘s} ] } aﬂ/a uhﬂ og —7@-‘:4 M—;q]ako
1.5mm, &9 ZA4E 10°, 992 Imm &9
rounded shoulder& FH 31 Ut.?

Friedlander 72 ¥ A WHI &8 FALE7]

Dicor=A#e] A3 Ee] X = F&l gt d7
A 1.2mmZ<] shoulder B} 10°9) &H HA}
EAN 7MY w2 A ES maiu‘r:r_ B 3lgich

7 2L IPS Empress systeme ©|-4-3 =] &)
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I 3T F 50 Y Al AFA A niE
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g oA 54 15mm 9 AA= 4°< A9
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Hey
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Edlz d8g do YA AE IF(Rexillium,
Jeneric/Pentronll, USA)S.E 97+ 2 22 10
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EAHe] A% st APE 35
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LTD., Japan)g AHE3te] SHEkEtGTE At oA
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5. At2eol B4

=3 A 3= SPSS program$ o] 83t o|g 4k

B (Two-way ANOVA)E AA8Ith @4 =)o}

ol Eito] & =S e & FAAL
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5&@ 3o ATE A7) £o2 Wde o FHAYE ¢
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1. 7%
1. EZE

IPS Empress =A% Hi A7 == 39 A
2.5mm, FHZAIE 1272] B97F 1284 No.2 73
=A vebgen, a3 54 1.5mm, ¥ FALE
8 A$7F 9BIN 22 71 WAl Yebstth(Table |,
Fig. 1). Two-way ANOVA testZ A3 3 Z3} wdt

Table . Mean fracture strength and result of Weibull analysis according to the occlusal depth and axi-

al inclination
Axial inclination Occlusal depth(mm) Mean(N) SD m-value 0y
4 1.5 1017 149 6.74 1084
2.0 1042 216 4.38 1142
2.5 1087 170 6.14 1165
g 1.5 951 215 4.32 1042
2.0 1124 174 5.44 1216
2.5 1255 243 4.80 1367
12° 1.5 1020 185 5.02 1108
2.0 1011 193 5.02 1097
2.5 1284 245 5.01 1394

m-value : Weibull modulus
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0y : Characteristic strength(N)



@1.5mm

@ 2.0mm

©2.5mm
occlsal
depth

Fracture strength
(Newton)

Asxial inclination

Fig. 1. Fracture strength according to the occlusal
depth and axial inclination.
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2. ojH A4

IPS Empress EA 7] o4 ke witd 574 9

Table 1. Analysis of variance of fracture strength affected by taper and thickness

freed Degrees of Sum of Mean p
reedom squares - square F
Taper 2 69538.356 34769.178 .858 4278
Thickness 2 718412.794 359206.397 8.886 .0003
Taper
X thickness 4 25H539.252 63884.813 1.577 .1884
Residual 81 3281856.824 40516.751
Axial inclination 4° Axial indlination &
2 * 1.5mm

< 2 * 1.5mm 1 ’7 . « 2.0mm
é T g * 2.0mm F o 47 . 2.5mm
E 0 E— . — : * 2.5mm %_1 45 5 55 6 5% 78 occlusal depth

44 45 5 55 8 8%77.5 occlusal depth E_2

-2t 3 i

73 i in(sd

nst)
Axial inclination 12°
2 - 1.5mm

a2 ' // * 2.0mm
To ' F * 2.5mm .
S, 4 45 5 85 6 65 JF 75 occlusal depth Fig. 2. Weibull plots of mean fracture strength accord-
oy 7 ing to the occlussal depth and axial inclination.
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a (xX20)

b (x50)

Fig. 3. SEM photograph of the fractured surface of the IPS Empress crown. Fracture initiated from the

crown-die interface just below the loading site.
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2 A 2k o] Bttt

Dicor'”, Cerapearl™, Olympus castable ceram-
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FFo 8 AEste UR 4380 tE 124 B
AFE)7) o Folct,

Seghi¢} Sorensen™-& 0|23t f2l71 AU o] 2R E
o] 9% #9HdY A 5%&(crack-tip interac-
tion), BT B33} (crack-tip shielding), #E7}
W 3Hcrack bridging) $2.8 AYstgd =] o] /)AL
W5-e] Zate 2338t 7) 4 (erystalline matrix) 2 €1
8 3 Ao| Ado] vE oA A= F7H U
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4ol BAe] BEA, A, 744 4E4E& 24
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& Johnson Dental Products, East Windsor,
USA)2 1.5mmelM 2.0mmE FH3tw o
IPS Empresst 1.5mmE FA3stx g} #1752

EAEe] BAREE Yol 7IelA = Wk whet
Aol 7t Sl ATFAR =A#Y] AL A A4S
o] 10" 7AATE AEEslY AHAEE ZH T
Z 7} IPS Empress =A1 -2 891 N, In—ceram A
#(0.5mm core)< 1060 Nolith* & 509 &+
A st gt Al 1 2FH A IPS
Empress EA#<] $47 = 23H 54 2.5mm,
Zd AAE 12°9 24971 630 Ne.& 74 =4
Eigon w3H FA 1.5mm, W AR 49 A
%7} 378 No.2 714 wHA vehsit},

£ dqeMe skt A24TR] add A S
1.5mm, 2.0mm, 2.5mm 281 £H FAles Zh2
48,12 5 55 ol 4d7& A IPS
Empress =4S Al Zste] vmgtoz2a IPS
Empress =A# A& QoA 718 A3t X0} 3
A S dotB A} et

2 A7 dolA n¥A FA7F 2.5mm, A4
AHE 1291 971 1284 No&2 713 &7 vehdn
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950 No.2 717 2| Uebgct oo} 2o} w3k +
Ao} S AN} SV me) 2ot Sotet
© AL FEI 3 e do|ARt u§we 5
7t FAGA D EH AAer) S71ee wet Aes
S7V8kA| Rk o]of whet XJo} AbA| Fo] FolAnZ |
Froll gt Aade] AXn FAE gk Astert,
upet dFAQ ZATH AFGE HelA e dlF Aot
oF igAfotete] A wqE, AHEE =AY FE,
Age] A7) 52 1T X o} FAo] Fasirin
& 4 Qlet

dubd oz A Al H Wi 7]
ME 565 N, 2704 & 288 N, AqAE
208 N, Axde 155 N2 H3nFo] e} ®
B AT 2 dstd iAot 7Y 9A 23
d IFH AAF 1.5mm, £ A AR 8 9] 7ol
A% 950 No| 2.2 [PS Empress'=A) &) sle} AF
A5 A8 Felr} gloe]e AlgH)

Az FRE BT SAB] Fxd) JFS F
+=H| Grossman¥} Nelson®& =4 #3} 2] obo] A2t
Al FEZoIY APHEEE d3 AIMEE o] 83t
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AT WHS AFAA)7) 1L silane A2 E A8
20 £ 9 & A58 4 F va Badgn
olz] g UM AHFA T oA =) He A7 A
FEA 3L HA o9 S S EAAI A,
silane bonding agent$} &% A|NES} AR AE
e fubg gAete S8E Folu A Al Ul
Hel 25 E wet dolvhe AT WIS 3
&A7)71 o} 2

2 AFelA A3 34 AL A F 3 A
7t2eg A Adx ol thE Aot g
T JAeg B A3te A3t IPS Empress =41
9] gL =& E & e Aoz AlgHT
B dFE o A247AE ez Kot 34
I o] IPS Empress =439 347}z v]2]=
&g gotE ot Kol wet Fgwn wEt
A= ztel7t glernz FF i R Xols
do g AWE FF9 AURA, FH352UT
g3 Az gt o B A7t g8
oo AlgE

o

L oglo & JH oR
f

Of

V.2 B
A7 Aol A4 W o] TA|#e] 7o n|X]
g ol | 93le] IPS Empress systems
St EH A FH S0 AR 2R =
#HE Aoty FAYEE SR i
AAZFE 1.5mm, 2.0mm, 2.5mm, 223 &9
BAEE 47 4, 8, 1275 BF 9] HEee
Agstat. 2410l E A&}t IPS Empress &
AHE AL T 2l AMEE o] &3lq itsln
THEAI 7)oM) Xof FFe] 30° AARAA B
7enFd EARY] FEuTe] H4SAE 9§
AollA B2 7t FAZEE S A ez
22 A3E AU
1. IPS Empress =A% #4774 =E w3 T
2.5mm, £H ZAIE 12°2 74971 1284 Ne &2
7V =4 e, Add F4 1.5mm, 9
AAE 89 397 951 Ne.2 713 ¥HA vehyt
=3
2. BAIA LR AAE s B
ERAIRHPY0.05), wFHe] AbA F
o 9&E FAHP0.05).



. IPS Empress =A#2] 34 43S aFH A4

Fa AAtzo] #ARle] dtFol shelA wiEH
T FH A Aol AFoz 2] HdLE
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ABSTRACT

FRACTURE STRENGTH OF THE IPS EMPRESS CROWN :
THE EFFECT OF OCCLUSAL DEPTH AND AXIAL INCLINATION
ON LOWER SECOND PREMOLAR

Hee-Jin Kim, D.D.S., M.S.D., Hae-Hyoung Lee, D.D.S., Ph.D*.,
Young-Sung Nam, D.D.S., M.S.D., Jin-Keun Dong, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics and Department of Biomaterials*, School of dentisrtry, Wonkwang University

A

\

The purpose of this study was to compare the fracture strength of the IPS Empress ceramic crown
according to the occlusal depth (1.5mm, 2.0mm, 2.5mm) and axial inclination (4°, 8, 127) of the
lower second premolar.

After 10 metal dies were made for each group, the IPS Empress ceramic crowns were fabricated
and cemented with resin cement. The cemented crowns were mounted on the testing jig with incli-
nation of 30 degrees and the universal testing machine was used to measure the fracture strength.

The results of this study were as follows :

1. The fracture strength of the ceramic crown with 2.5mm depth and 12° inclination was the
highest (1284 N). Crowns of 1.5mm depth and 8 inclination had the lowest strength (951
N).

2. There were no significant differences in the fracture strength by axial inclination of the same
occlusal depth group.

3. Most fracture lines began at the loading area and extended through proximal surface perpendicular
to the margin, irrespective of occlusal depth.

Key words : Fracture strength, IPS Empress Crown, Axial inclination, Occlusal depth
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