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Table 1 Materials used in this study

Brand Manufacturer
VMK68 HR. Gmbh & Co.
IPS-Empress Ivoclar AG
In-Ceram HR. Gmbh & Co.
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U3 1A Alo| ol wle} 23]9] WHEAAS 335}
Atk IPS-Empress A7 12mm X 57 12mm¢]
F3M A2 G¥-E vl &5k lost-wax Hol
o) #8< YA the, 1180CA heat-press
techniquedll 2J3} AlH-& A %3192 H, layering
technique A-&A]¢] dentin firing cycleo} wheh

910CAA 2319 WEALAZEL P, In-
Ceram& dlip casting Holl gs ¢Fvy E¢L
A8 e 1120Co0A 13F A4S P3RS
B, olo]A 1180CoIA /& &8A1Z Y5 &
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t}. VMK683 IPS-Empresst=  #400~ #20009]
emery paper® Aot H Y, In-Ceram #400-
#20009] diamond disc(Shinil Diamond Industrial
Co)Z Arlslgon, BE AW A% We X
HE 1im diamond paste(Beuhler Ltd)Z #ZHdn}
[54=4
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Table 2 Firing schedules of materials.

Brand Heating up(C)[Hold time
Vita VMK#68* .

. 600-930(6min){ lmm
(3-times)
IPS-E ok

RIS 1700-1180(8min)| 20min
(layering technique)
Dentin fin hedul
entn Hnng SChEAe! 400-910(85min)|  3min
(two-times)
Vita In-Ce o
e fneram 20-120(6hours)
Sintering

120-1120(2hours)| 2hours

Glass infiltration 20-1180(30min)| 6hours
Removal of excess glass¥| 600-900(3min)| 2min

{Furnace) *Vita Vacumat 300,
** IPS-Epress EP 500,
¥ Vita Incerama



Load piston

Specimen

Support ball bearing

Specimen holder

Fig. 1. Schematic illustration of a ball-on-three-ball
loading system
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Table 1-Table 3& & AFoA] AMESE A A
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A9 2ZEI4E 2 19 22X 548 vl R
O %, Weibul 2XZ25H 9 gEo] 059 w9
FGHa(05)), Weibul A (m), 4= (),
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Table 1 Fracture strengths and distribution characteristics of VMKG68,

4725 MPa/s | 4725 MPa/s | 1073 MPa/s 2.03 MPa/s | 047 MPa/s
Parameter
OIL WET WET WET WET
a:(05) 81.18 61.32 5915 -56.18 51.05
m 10.36 8519 8.246 10211 7.89
o 84.10 64.02 6184 58.23 5348
r 0963 0.954 0.937 0.939 0.895
o:(avg) 80.25 60.57 5842 5653 50.36
Cv. 0.150 0.129 0.133 0.107 0.127
N 20 20 20 20 20
0:(0.5) =median fracture strength in MPa; m=Weibull moudulus; ¢=Weibull scale
parameter; = Weibull distribution regression coefficient squared; ¢:(avg) =mean
fracture strength in MPa: cv.=coefficient of variation: N=number of samples.
Table 2 Fracture strengths and distribution characteristics of IPS-Empress,
4712 MPa/s | 4712 MPa/s | 930 MPa/s 197 MPa/s | 046 MPa/s
Parameter
OIL WET WET WET WET
0:(05) 10004 80.29 7429 7045 66.53
m 796 6.75 593 597 722
& 104.76 84.76 79.03 7491 7000
r 0.958 0941 0.847 0.925 0928
a(avg) 104.76 7924 7327 69.50 65.64
CV. 0.162 0.169 0.192 0.187 0.155
N 20 20 20 20 20

784




Table 3 Fracture strengths and distribution characteristics of In-Ceram.

6772 MPa/s | 6772 MPa/s | 1454 MPa/s 307 MPa/s | 068 MPa/s
Parameter
OIL WET WET WET WET
a:(05) 434,69 31302 29237 27514 25471
m 8.58 719 6.83 6,90 6.18
% 453.67 329.39 30849 290.15 27376
r 0.964 0.982 0.981 0984 0951
o:(avg) 42933 309.04 288.66 27159 25162
cVv. 0.122 0.156 0.163 0.157 0.207
N 20 20 20 20 20
Table, 4 Fatigue parameters and 10-years failure stress,
Ceramic type n o(MPa) r 10Yrs(MPa)
Vita VMK63 29,01 92.90 0.37 203
IPS-Empress 3246 67.52 032 248
Vita In-Ceram 3146 258.36 034 936
1484

Fracture stress (MPa)

10Yrs
Py 4

iday 1Yr

11

100 - 1
1.0 40% 107

6.6%10°

16x10°

Time (sec)

Fig. 2 Time-to failure curve for Vita-VMK®68. The 95% confidence interval is indicated by the dotted lines,
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Fig. 3. Time-to failure curve for IPS-Empress
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ABSTRACT

AN EVALUATION OF DYNAMIC FATIGUE CHARACTERISTICS OF
DENTAL CERAMICS FOR ALL-CERAMIC CROWN

Hyoung-Woo Yu, Tae-Sung Bae, Kwang-Yeob Song, Charn-Woon Park

Dept. of Prosthodontics, Dept. of Dental Materials, and Institute of Dental Science,
School of Dentistry, Chonbuk National University

This study was performed to evaluate the dynamic fatigue characteristics of the dental ceramics for
all-ceramic crown. A feldspathic porcelain of VMKG8, glass ceramic of IPS-Empress, and glass in-
filtrated alumina ceramic of In-Ceram were used. Disc specimens were prepared to the final dimensions
of 12 mm in diameter and 1 mm in thickness, The biaxial flexure test was conducted using a ball-
on-three-ball method, 240 specimens were tested in 37°C water by testing 20 samples at each of four
loading rates:005, 02, 1, and 5mm/min, 60 specimens were tested in a moisture-free environment by
testing 20 samples at 5mm/min, The inert strength of VMKG68 was 80.25MPa, and the fatigue pa-
rameters were n=29.1, 0=5290MPa, The inert strength of IPS-Empress was 104.76MPa, and the
fatigue parameters were n=3246, 6o=6752MPa. The inert strength of In-Ceram was 429.33MPa, and
the fatigue parameters were n=3146, 6 =258 36MPa. 10-year failure stresses of VMK68, IPS-Empress,
and In-Ceram were 203MPa, 248MPa, and 936MPa, respectively, Failure strength and fatigue life
showed the highest value in In-Ceram, and then, IPS-Empress and VMKG68,

Key Words:Stress corrosion, Delayed fracture, Dynamic fatigue, Inert strength
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