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(1) Dentiform® (Nissin Dental Prod. Inc., Japan)
(2) Examix fine® (G.C. Co., Japan)

(3) Pattern Resin® (G.C. Co., Japan)

(@) GC Fuji Vest® EP (G.C. Furope, Belgium)
(5) New crown® (Ruby Dental Mfg. Co. Ltd.,

Japan)
(6) GC Fuji Rock® EP (G.C. Europe, Belgium)

2) All-Ceramic crown A2t

53 :Cercon®

system (DeguDent GmbH.,
Germany)

% A):Cercon® cerams Dentin Porcelain(Degu
Dent GmbH.,
Schultermasse

GmbH., Germany)

Germany), Cercon®  cerams
Shoulder  Porcelain(DeguDent

3) 2Al
GC FujiCeM® (G.C. Co., Japan)

4 71+
(1) CAD/CAM system
Cercon® (Degussa., Germany)
(2) Loading machine
Instron 8871® (Instron Co., U.S.A.)

)
coping el TRl Fejo me} 3 Fo= £
Fatath AlHE 37 242t 10704 F 3070 A
2}sl9 tH(Table 1, Fig. 1).
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Table 1. Classification of experimental groups

Classification of All-Ceramic  Number of
Group . . .
crown’s coping design specimen
A Modified 10
B Collarless 10
C Butt 10

AT (Modified TA}¢l) @ Alahe] 23 WHdA
shoulder @8] 2] axiogingival line angle =
B Ao waos lmm 244 AT

BZ(Collarless ]z}l : Alepy] =3 ®WHA
shoulder e M<Ao] ARt 97|A|A A2 33

CButt ARl : Ak =¥ tﬂﬁ~
shoulder Beje] Xolakz] Mz} Ax|A|Z )

g

o-—\l tlo

it

2) Ad A%

(1) Ao} A4

Dentiform® 44¢} % £ & Ad< 2.0mm,
HZ 10mm, A2 1.0mmZ A 59 o,
margin< 90° shoulderZ 38} UHFig. 2).
NAE Aote] Weh Fig 35k 2k

@ 2% dol A%

214 9 Dentiform® 4ot 92 ZHX & Br}3
38 A2 419 Examixfine®S A}-§-3ho]

Zirconia coping Porcelain

A. Modified design

Zirconia coping

B. Collarless design

S A=A} QA E &, Pattern Resin®
oz BAsld AE X o}# o} 2 ) 9] FujiVest
°2 ) EF F, New Crown® g o] &sla] Fz3}
AN

Fz5 F4 o} Y& stone point9} rubber
7% gol & ¢4 st thFig. 4).

o
(3) 273 tho| AF
A FE&To| & FrteHE A
o] Examixfine®g ©]&-3}e 914 x
19l Fuji Rock®S 2| 2ALe] A A&
QA FHstd HE Az tolE

(Fig. 5).

I
£l —ob rH

3) Zirconia coping | 2}

Zirconia coping A4S A& 2747 thole]
Zxsta 93 A% A3 F2A
£ =¥% %, medium hard inlay waxE o] &35
t} 3717 mger zZbzh 107) AR E o) wax-
upZ A&g 3 surveyore]] 92| Al tHFig. 6).

Select model frame(No. 12)& surveyorol] ¢
AlZ] 2 Select model frameo] wax& o] -&3la]
dr~ BEE pAHTF 7), scand 3
Cercon® Smart Ceramics Scan Puder/ Scan Powder
2 X3, AolE S ste] ¢t cutting
frame(Fig. 8)S 417 3}o] Cercon” Brain unit®] &
Zo) = Select model frameS, =& cutting
frameS #2819 tHFig. 9).

1 % Cercon® Brain unit& ©]£3ta] scanning

% milling& Al 3T

die spacer<

. Zirconia copin .
Porcelain ping Porcelain

C. Butt design

Fig. 1. Design of zirconia coping
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305 & Cercon® Brain unito] A W& zirconia
coping(Fig. 10} Cercon® HeatZ o]-&3tad 647}
=0} 1350C 2 278t tHEig. 11).

o] ] zirconia coping®] F7& 04mm= 3}5]
hFig. 12).

4) _I_ZH xx—l

A=} E zirconia coping®ll Cercon® cerams Dentin
Porcelain powder (DeguDent GmbH., Germany)<}
Cercon® cerams Schultermasse Shoulder Porcelain
powder(DeguDent GmbH., Germany)ZE- ©]-&3}<]
EAE FA5H cHFe. 13-15).

Table 2. Mean and standard deviation of
fracture strength according to
zirconia coping design.

(Unit : N)
Group A Group B Group C
1 983 586 800
2 692 716 1328
3 591 876 1062
4 622 641 1102
5 650 1055 1078
6 498 616 938
7 828 823 764
8 680 - 827 1622
9 956 576 1065
10 1036 660 815
Mean 755 738 1057
SD 185 155 262

5) A= 54

SRS 24E A ALD 24 dolo|
GC FujiCeM® S o]-g-3te] Az Ale] AAHE
AR S T (Fig. 16) £2.2 558 A8 5S
Aol 98 AR, Immjmind
crosshead speedd}2] Instron 8871°% o] &-3}o] 3
AREE =33 chFig 17).

]o}/\].lzi 23] stylus7b 13008 o] F1 A=
Ax FEF=E FARe spES BESAT
(Fig. 18, 19).

6) A

£ =79 EAAE e SPSS Ver. 10.1 for
Win.(SPSS Inc., US.A)E A}&-3}¢t}

2y 2] frold S A7l #18te] one-way
ANOVA test, multiple range test(Scheffe’s test)E

o] #3A T, FAFEE 5%E AT
M. AN
2 Ao 233 337kA  YARIAT

Modified, B. Collarless, Ci#. Butt)e] A2 =
3 A7 o] 23 ZES Table 29} Fig. 207 Z
Sk A 755N, B 738N, Ci 1057N8] ZFE S
YERA 2™ Butt design®l CiEollA 71 =&
#e YEIIE, Modified design?l AT,
Collarless designl B £0.8 &2 43| & vE

Wit

1) Modified, Collarless, Butt T]x}<l9] nd 7w
v 1
Table 32} Table 4= 7} & 71e] BAE 547}
%of th3t one-way ANOVA test®} multiple range

Table 3. Result of one-way ANOVA test for the fracture strength according to zirconia coping

design.
Sum of Squares df Mean Square F Sig.
Between Groups 677496.3 2 323748.1 7.639 .002
Within Groups 1144215 27 42378.341
Total 1791711 29
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Table 4. Result of multiple range test for
fracture strength according to
zirconia coping design(Scheffe’s
test).

Group A B C
A
B
C * *

*: denotes pair of groups significantly different at the
0.05 level

(Unit:N)

1400
1200
1000
800
600
400
200

Group A Group B Group C

Fig. 20. Result of design in zirconia coping
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ABSTRACT

A Study on the Fracture Strength of All-Ceramic Crown according to the Zirconia
Coping Design using CAD/CAM System

L. Bulgan, In-Ho Cho, Soo-Yeon Shin
Department of Prosthodontics, Graduate School, Dankook University

The fracture strength of prosthesis is important, because it affects the function, and long term success of prosthesis and
teeth.
The purpose of this study was to compare the fracture strength of zirconia coping designs.
Experimental test group were classified into three designs according to coping design,
Modified design: Zirconia coping margin was located at lmm above the axiogingival line angle.
Collarless design: The coping margin terminated at the axiogingival line angle
Butt design: The coping margin was extended to the finishing line of prepared margin.
A Cercon®(Degussa, Germany) CAD/CAM system was used to make the zirconia coping. Fracture strength was
measured using loading machine at a cross head speed of 1mm/min.
The results were statistically analyzed using the one-way ANOVA and multiple comparison test. Statistical significance
was set in advance at the probability level of less than 0.05.
The result :
I. Collarless(738N+155N) and Modified(755N+185N) groups showed significantly a lower fracture strength than
Butt(1057N+262N) group(p<0.05).
II. There were no statistical differences of the fracture strength between Modified(755N+185N) and Collarless(738N+155N)
groups.
III. When comparing the fractured surface, all the group showed porcelain fracture, which were fractured at the labial
surface of baked porcelain

The butt design of the zirconia coping has higher fracture strength than modified and collarless design.

Key words : all ceramic, coping design, fracture strength, zirconia
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Fig. 2. Diagram of tooth preparation for this experiment

Fig. 3. Prepared resin tooth

Fig. 4. Metal master die

Fig. 5. Duplicated stone die

Fig. 6. Surveyor(Saeshin Precision Ind.Co) used to attach wax pattern and model frame
Fig. 7. Attached wax pattern to the model frame

Fig. 8. Cutting frame

Fig. 9. Cercon® Brain unit

Fig. 10. Zirconia coping

Fig. 11. Cercon® Heat

Fig. 12. Zirconia coping thickness-0.4mm

Fig. 13. Cercon® cerams Dentin Porcelain(left) Cercon® cerams Schultermasse Shoulder Porcelain
(right)

Fig. 14. All-ceramic crown with stone die

Fig. 15. 3-types of completed specimen (left-Butt, middle-Collarless, right-Modified)

Fig. 16. All-ceramic crown with metal die

Fig. 17. Instron 8871® used in this study

Fig. 18. Fractured specimen on Instron 8871°

Fig. 19. Fractured all-ceramic crown
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Fig. 3

Fig. 4 Fig. 5

Fig. 7
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Fig. 8 Figa. 9

Fig. 10 Fig. 11

Fig. 12 Fig. 13
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Fig. 15

Fig. 14

Fig. 17

Fig. 16

Fig. 19

Fig. 18



