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Fig. 1. Metal die and 0.5 mm thickness zirconia Empress [l(Ivoclar, Lichtenstein) 2 ¥ =422 A
crown. Aetgith. AlzaYol MRmA @ Azl ALEH

Fig. 2. Cemented crowns before loading. 0.5 mm, Fig. 3. Crown secured for testing on universal test-
0.8 mm, 1.1 mm thickness zirconia crowns, and 1.5 ing machine.
mm thickness Empress II crowns(left to right).
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& tolo] AMEFTE F317] 9% die spac-
er(GC, Japan)E F ¥ =23t 1.5 mme| F
9] wax coping® AZsla A AN E o) 83
o moldE A2 th, moldel inlay wax® 943}
o 1.5 mm 59| wax copings 87 AZ&HA ).
Wax coping= THA &% thol] 2t thF margin
reflowing® Al&sta A zA A FAstE 4ol
u}2l Empress 11 coping= A 213t o}, A2 cop-
ings AZALe] AAUWZ staining® glazingdt
At

4. MRt 4 ctoleo] #E

32709 ARZ=AHL 7Hre] F& tholo] Az2A}
9] AJAfef| we} g2 AlME(Rely X Unicem, 3M
ESPE, Germany)& °©]&3t 2ot (Fig. 2).
AN EU £t o2 HEAE AT For &
Zet o Hato]l g AR SH] 244
7+ Bpstgn,

Al =4 /‘]{"ﬂ v %"]%‘7]( 301, Instron, USA)
SE =3}, WA 3

A2E 7%

mm¢! :L”’:?WP ﬁ%"ﬂ Axd 25

tholo] A& FPIJEE AHUE YA &
A#e] Fge 35S 78tk weAE e Al
PFELE B ] mmB 2T F29 urx
835 718y

6. BHEA

A w2 zt 257 Az Aol HA s

71 3t Ld4EAELT Tukey multiple com-
parison test (p{0.05)& A&}t

I. oA

S Hg $A7REE 1.1 mm $AY 2=
Yol =a o] 3280.3N22 7P A vEe
1.5 mm 572 Empress II =41 #0] 2943 2N, 0.8
mm A E23Fo} ZAjHe] 1439 9Neo|glem 0.5
mme] A 23} EA|#e] B-57t 635 8Nez 7}
& G A el (Table 1, Fig. 4). 498424 S

AN 23 253 Al e ‘8’4 gt 2to) &
om AFHRPATN RE 25 E AT E
]38k 2ol & EATHTable 11, III)

EAHe] sEddde A 7}
A7 Ao, FAN AL
7} A eH(Fig. 5).

Table I. Mean fracture strength and standard deviations of all groups (N)

0.5 mm zirconia

0.8 mm zirconia

1.1 mm zirconia 1.5 mm Empress 11

1 605.1 1288.7
2 616.9 1616.0
3 669.0 1561.1
4 653.5 1302.4
5 622.9 1299.5
6 664.9 1427.9
7 630.3 1454.3
8 624.0 1569.0
Mean 635.8 1439.9
SD 23.6 133.2

3471.2 2804.8
2990.0 3027.2
3287.9 2832.2
3404.5 3246.7
3182.1 2837.1
3419.2 2952.7
3192.8 2957.6
3294.8 2887.1
3280.3 2943.2

157.2 144.1
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Fig. 4. Mean fracture strength of 0.5 mm, 0.8 mm, Fig. 5. Fractured specimens after loading.
1.1 mm thickness zirconia crowns and 1.5 mm thick-
ness Empress I crowns.

Table II. Result of one-way ANOVA for fracture strengths

Sum of squares af Mean square F value P value
Between groups 37449041.661 3 12483013.87 782.905 0.000
Within groups 446445 677 28 15944.488
Total 37895487.39 31

Table III. Results of Tukey multiple comparisons for fracture strengths

Mean . 95% Confidence Interval
(1) groups (J) groups Difference(I~J) Std. Error - Sig. Lower Bound Upper Bound
0.5(2) 0.8(Z) -804.037(*) 63.135 .000 -976.417 -631.657
1.1(Z) ~2644.487(+) 63.135 2000 ~2816.867 -2472.107
1.5(E) ~2307.350(*) 63.135 .000 ~2479.730 -2134.969
0.8(7) 0.5(7) 804.037(%) 63.135 .000 631.657 976.417
1.1(Z) ~1840.450(*) 63.135 .000 ~2012.830 -1668.069
1.5(E) -1503.312(%) 63.135 .000 ~1675.692 -1330.932
1.1(Z) 0.5(Z) 2644 487 (*) 63.135 .000 2472.107 2816.867
0.8(Z) 1840.450(*) 63.135 .000 1668.069 2012.830
1.5(E) 337.137(*) 63.135 .000 164.757 509.5617
1.5(E) 0.5(2) 2307.350(%) 63.135 .000 2134.969 2479.730
0.8(2) 1503.312(») 63.135 .000 1330.932 1675.692
1.1(7) -337.137(%) 63.135 .000 -509.517 -164.757

* P€0.05
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ABSTRACT

FRACTURE STRENGTH OF ZIRCONIA MONOLITHIC CROWNS
Hee-Chan Jeong, D.D.S., M.S.D.

Department of Prosthodontics, College of Dentistry, Pusan National University

Purpose: The purpose of this study was to compare the fracture strength of the zirconia mono-
lithic all-ceramic crowns according to the thickness(0.5 mm, 0.8 mm, 1.1 mm) and IPS
Empress II ceramic crown of 1.5 mm thickness.

Material and method: Eight crowns for each of 3 zirconia crown groups were fabricated using
CAD/CAM system(Kavo, Germany) and eight Empress II crowns were made from silicone mold
and wax pattern. Each crown group was finished in accordance with the specific manufacturer
s instruction. All crowns were luted to the metal dies using resin cement and mounted on the test-
ing jig in a universal testing machine. The load was directed at the center of crown with perpendicular
to the long axis of each specimen until catastrophic failure occurred. Analysis of variance and Tukey
multiple comparison test(p{.05) were applied to the data.

Results and Conclusion:

1. The fracture strength of the zirconia monolithic all-ceramic crown was higher thickness

increased(p{.05).

2. The fracture strength of 1.1 mm thickness zirconia monolithic all-ceramic crown was

higher than the fracture strength of 1.5 mm thickness IPS Empress IT crown(p{.05).

3. The fracture strength of 0.5 mm thickness zirconia monolithic all-ceramic crown exceeded max-

imum occlusal forces.

Key words : Zirconia, Monolithic, All ceramic crown, Fracture strength, Thickness
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