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ABSTRACT

Comparative study on the retention of konus crown
according to the type of inner crown and the formatting
method of outer crown

Son, Hyun-Mi, D.D.S.

Advisor : Prof. Kay, Kee-Sung , D.D.S., M.S.D., Ph. D.
Department of Dentistry,

Graduate School of Chosun University

The purpose of this study was to find the way to guarantee a long—term
retention by evaluating the change of retentive force after repeated
insertion/separation cycles and the retentive force acquired from single
tooth according to the type of inner crown(Au-Ag-Pd Alloy, Zirconia) and the
formatting method of outer crown(Casting, GES) of /n vitro Konus crown.

4 groups of inner & outer crown were fabricated on the die formed by
taking impression of the ideally prepared premolar resin tooth model with
silicone rubber. 4 groups were as follows; Gold 1 group—gold inner crown and
gold outer crown, Gold 2 group— gold inner crown GES outer crown, Zirconia 1
group—- zirconia inner crown, gold outer crown, zirconia 2 group-zirconia
inner crown, GES outer crown.

In this study, all the other factors that affect retentive force except
the type of inner crown and the formatting method of outer crown are unified
with 6mm height , 2° of axial convergency, 1mm thickness of inner crown and
Imm width occlusal bevel of inner crown. Inner and outer crown were
connected using static load compression tester with 5Kgf load. After 1, 100,
200, 300, 500, 1000, 3000, 5000, 7000, 10000 times of manual

insertion/separation, retentive force was measured 5 times at each frequency

_iv_



using universal testing machine(Instron, Mssachusetts, USA).

The results were as follows:

1. Retentive force was increased in the order of Zirconia 2 group, Zirconia

1 group, Gold 2 group, Gold 1 group.

2. In all groups, reduction of retentive force was statistically significant

according to the number of insertion/separation cycles (p<0.05).

3. In case of gold alloy inner crown, gold alloy outer crown was better than
GES outer crown in retentive force. However, retentive force of gold alloy
outer crown was decreased more than that of GES outer crown and became to be
almost the same with that of GES outer crown after 10,000 times of
insertion/ separation. In case of Zirconia inner crown, Gold alloy outer
crown and GES outer crown had similar initial retentive force and decrement
of retentive force, therefore they showed similar retentive force after

10,000 times of insertion/separation.

4. |n case of gold inner crown, the amount of retentive force reduction
decreased in a small portion with application of GES, but in case of

zirconia inner crown, there was |ittle difference with application of GES.
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1. 932 M=
1)LH2t D 2l 2to HMIZ

Olatdo=z  AHlE A7X el & X0t

2YsS Examixfine(Hydrophilic vinyl
polysiloxane , GC corp, Tokyp, Japan)2 2 °QlAF JHSoIH &= 826 , 29

A XZ 7 mm &£ HZ 8 mm, =01 5 mm, 1 mm HUI2| shoulder B2l CtO
£ NESIACH (Fig. 1). 2 E2 122 2= U2 22 A201H, =282 2
o2 2EZ W20l MI|d8=g MEE A2(0l5F GES &) . XI232LI0F 122
XZ23LI0F LH2ol 282 22, XI2ZZU0F 222 XI23LI0F 20l GES &2
Z HMELHIZ AHEGLD, 282 1, 222 W20l 1 m2 LS FHE A==
SCE HMEGIRUCEH. COIE 23| ZdMeE SE0 70CTHAN A8ttlsE 2AE HE
ot =2AJ 2I| & &22 XNR0l 2= &(finger pressure)2 =2 A0
HNE T 15328 HAAIRCH, 24 2A DES MHIOIHO DHSHLD conical
milling barg 0I8of B & 2° & E&A & (Fig. 2) 2-2-Zc2t& &2z F
otACH. &

29 XML 72%2 =2, 13.9%2 2, 2%° =2, 1%° Zels,
11.1%2 LAH2Z konus crownOl AtEot= 410 sZ6tH ofRALH. X2
1, 229 Uzz2 24 Ig= UHa=S CA/CANEZ EA = AHGIRISH,
Or. Weigl, Sirius service & products
Itd. Germany)2 HX & 2° 2 HAGIH 240IRUCH (Figs. 3,4). BE T2 L=
Of =0l= 6 mm, WEH2 AIHZ2 1m=2 LZOHAH HZEOIALL. 2dE 3
o XNZE2Z2LI0H 129 22 HES 2 s

nel =g=s 2= MEH ot

os o L

—
—

ceramic—1line sirius design shaping se

resin@z &MIJIdd==2 st U

MZESHD LH2tol 81 S0l AEHZ01 AD|
X ZE=F pattern resinQ=z & ZM & F W20 FHeldsS HZ6tD OE=S
£ HUS HO=FO OIM XU 2F =& = MAHSH = silver lacquerE T X6t
U}CH. Silver lacquerdt ZE3l AXEEE 1AI2t2 JIOHEl = GAMMAT free

unit(Gramm Technik, Ditzingen—Heimerdingen, Germany)2l plating head0f &F&aHN

0.3mme EMH=Z MIILES otUCH (Figs. 5-9). Silver lacquerdt &= CHO| 4t

_3_



o BE208t ®2I} E5t0 HIIMHE0| OI2UHANH HIIME =
silver lacquer= 30%2 &atEHo=z HHGHD HAHA 202 0122 s 5= =
| @AIE= Fig. 109 20,

S 24otUCH. L2t 220

2)dZ X290 HE

0ts AIEJI(Instron, Massachusetts, USA)E 01&& wXI& =& Al USAIED
Of A= AEHO H=Eg LXAIZII Ao AIBES MHOINHS =20 Z=AI2
S W2 A0 25 AIZSS duralay resin@z DHGHACH (Fig. 11). L8t
ANE DF Al GIDIX 22 ot=0| DoKX LESE 2ts AEIIQ &2 griptl &
S8 Y HRZ A= DelE HEGH FANHEES SHOIUCH (Fig. 12)
2. 31 &

L2 QB2 HGIE &%= AIEIIR Ohkawa® Il AEGICID A =8 5kg G1EQ

el 0] ZE 2ts AIEIIQ SR DEAZ = &=

= Z&ol 100kg load ¢

gripdil A&Z& D20 A&A=2 HZOH = , ,
3000, 5000, 7000 2 100003 &t/=2 =0 SXANHEs =AHotFCH (Fig. 13)
Tensile modeOl Al cross—head speed= 0.5mm/min2 &XotLD RAHO LUXE 2
otJl #loh 2 ME0ICH 5324 =HOIULCH. Ots A2 HAN [OE o2
UAMS Fig. 142 2UCH zDES SHUZ ot
3. SAH Xel
SXE 240 st &e/2el 42 SHSIE R8s A fdl FERE
SPSS 12.0 =2 ) &#H=S AIEZ0IH Pearson Product Moment Correlation=S ot CH



|
|
‘ h=5mm

35mm

Fig. 1. Prepared die
with 5mm height, 6° of
axial convergency, 7mm
mesiodistal diameter and

imm shoulder.

Fig. 3. Ceramic—1line

sirius design shaping
set(Dr. Weigl, Sirius
service & products |td.

Germany).

Fig. 2. Wax coping with 2°

axial convergency.

Fig. 4. Photograph

showing the milling

of Zirconia inner

crown with 2° angle.



Fig. 5. Photograph
showing electroformed
dies  fabricated with
pattern resin and
connected with  copper
rods for GES.

Fig. 7. Completed GES

outer crown.

Fig. 9. GAMMAT  free

unit (Gramm Technik,

Germany) .

Fig. 6. Copper rods
dipped in plating head.

Fig. 8. Electroformed

dies, zirconia inner
crown, 0.3mm GES outer

crown.

Outer crown
o 1mm
7
U ~—6mm

Inner crown _1mm

Fig. 10. The prepared

experimental samples.



Fig. 12. Specimens
connected with metal bar

using Duralay resin.

Fig. 13. Instrument for

measuring retentive

force.

gl

Fig. 12. Metal loop connected on
upper grip of wuniversal testing
machine(UTM) for passive fit of

specimen and UTM.

Load (Kah [ 7

Digplacment (mm}

Fig. 14 . Load distribution
according to the displacement of
UTM. (Arrow point was chosen for

retentive force data.)
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Table 1. Mean value and SD of retentive force

(Mean+ SD, Unit: Kgf)

Removals 100 200 300 500 700 1000 3000 5000 7000 10000
4.23 422 4.15 418 3.76 3.02 2.56 2.16 2.11 1.99
Gold 1 + + + + + + + + + +
0.06 0.22 0.02 0.21 0.13 0.29 0.21 0.19 0.35 0.16
2.48 2.47 2.46 2.44 237 2.29 2.09 1.91 1.83 1.81
Gold 2 + + + + + + + + + +
0.11 0.08 0.08 0.03 0.01 0.13 0.03 0.09 0.07 0.05
: 222 215 194 18 1.76 1.52 1.33 1.11 0.98 0.94
lreonta "3 "L x0T % k% x ok +
0.13 0.13 0.11 0.07 0.02 0.06 0.14 0.09 0.06 0.1
, .. 2.18 1.9 1.8 1.6 1.33 0.99 0.94 0.92 0.87 0.85
L S +
0.05 0.07 0.02 0.13 0.1 0.0/ 0.05 0.04 0.01 0.01
Gold 1: Gold inner crown, Gold outer crown,
Gold 2: Gold inner crown, GES outer crown
Zirconia 1: Zirconia inner crown, Gold outer crown
Zirconia 2. Zirconia inner crown. GES outer crown
LE) 1,000 R —
% ::: \\ —Gold1
O
S
= 1.500 \-\‘\‘A‘ . Jirconial
_.E . \\ 7S . irconia
) oo a5
-.(]_‘_} o800 -#-Zirconia?2
T oo
Number of Insertion/separation cylcle
Fig. 15. Effect of insertion/separation cycles on retention. Each point

represents mean value for 5 observations.
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Table 2. Correlation of the number of insertion/separation cycle and

retentive force (Pearson product moment correlation)

Correlation Coefficient P-value

Gold 1 -0.890 0.001
Gold 2 -0.948 0.000
Zirconia 1 -0.897 0.000
Zirconia 2 -0.737 0.015

Gold 1: Gold inner crown, Gold outer crown
Gold 2: Gold inner crown, GES outer crown
Zirconia 1: Zirconia inner crown, Gold outer crown

Zirconia 2: Zirconia inner crown. GES outer crown

i Il R =781 vt R =342
- ] . = "'E
- & >
E [
B ae z &
% 3 .- g
= 3
L .rr-rl By emmra oy feve o} Wimbeon ol o=t inndemnnnt L dewcim b
(a) (b)
T & | I |
RE =775 . R =534
;- 3
- L
i 2
A 8 [ Py
1 —[ : = 5 i .
Wipnduniats in | dvwhan i 8 i o) i o besp o l‘:.l;ﬂ-u:‘l:ﬂ-l I_ﬁ:.:illn :l'-:l'rl'l-lfl i

(c) (d)
Fig. 16. Corelation graph. (a)Gold inner crown, Gold outer crown, (b)Gold
inner crown, GES outer crown, (c)Zirconia inner crown, Gold outer crown,

(d)Zirconia inner crown. GES outer crown



Table 3.

Compar ison of retentive force

Initial Final Decrease
retentive retentive rate(%)
force(Kgf) force(Kgf)

Gold 1 4.2 2.0 53
Gold 2 2.5 1.8 27
Zirconia 1 2.2 0.9 57
Zirconia 2 2.2 0.9 61

Gold 1: Gold inner crown, Gold outer crown

Gold 2: Gold inner crown, GES outer crown

Zirconia 1: Zirconia inner crown, Gold outer crown

Zirconia 2: Zirconia inner crown. GES outer crown

120

joo

bo

Percent reduction(%)

yo

Fig. 17.

=*=Gold1

“\\‘\\1\\;jji:::\\,\\1\\1_‘*
\ --Gold?2

\_‘H\ ——
Zirconial
—

—==Zirconia2

1 ]Joo Poo 300 500 Jooo 3ooo 5000 fooo ]oooo

Numbers of Insertion/separation (cycle)

Effect of insertion/ separation cycles on percentage

reduction.
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