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Fig. 1. Milled titanium inner crowns.




Table 1. Dimensions of the experimental groups

Group Taper Surface area{mm?) n
Standard group
S0 o 64m 8
S2 r 64r 8
S4 4 64r 8
56 6 64r 8
Double group
DO 0° 1287 8
D2 > 1287 8
D4 £ 1287 8
D6 6 1287 8

S=nl(Rtr) +

instron jig

tertlary framework

- electroformed outer crown
—artificial saliva
titanium inner crown

pattern resin

Rl

mounting jig

Fig. 2. The surface area(S) of the specimen.
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Fig. 3. Diagram of retention test set-up on universal
testing machine,
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Fig. 4. Retentive force values of the experimental
groups.
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Table II. Mean and SD values of retentive force of the experimental groups (Unit : kgf)

With artificial saliva

Without artificial saliva

Group Mean SD Mean SD
SO 1.01 0.19 0.88 0.10
S2 0.57 0.12 0.52 0.11
sS4 0.39 0.08 0.36 0.08
S6 0.18 0.06 0.15 0.05
DO 0.90 0.18 0.81 0.10
D2 0.57 0.11 0.48 0.10
D4 0.38 0.10 0.34 0.07
D6 0.19 0.07 0.16 0.06
Table III. The results of one-way ANOVA test in each group
Source df Sum of squares ~ Mean square Fvalue Pr)F
S group Material 3 2.991 0.997 64.250  <.0001
(with saliva) Error 28 0.435 0.016
Corrected total 31 3.426
D group Material 3 2.183 0.728 50.199  <.0001
(with saliva) Error 28 0.406 0.014
Corrected total 31 2.589
S group Material 3 2.279 0.760 98.857  <.0001
(without, saliva) Error 28 0.215 0.008
Corrected total 31 2.494
D group Material 3 1.820 0.607 80.910  <.0001
(without saliva) Error 28 0.210 0.007
Corrected total 31 2.030
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Table IV. Duncan s multiple range test

Group

With artificial saliva Without artificial saliva

S0
S2
S4
S6

DO
D2
D4
D6

Uaowr|UQw>

om0 aw >

Same letters in same column indicate no statistical differences(P).05).

Table V. The results of t-test for presence of artificial saliva

Group T-value Pr) |t
S0 1.757 0.101
S2 0.885 0.391
S4 0.795 0.440
S6 1.205 0.248
DO 1.208 0.247
D2 1.662 0.119
D4 1.052 0.311
D6 0.942 0.362
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ABSTRACT

EFFECT OF TAPER AND SURFACE AREA OF INNER CROWN ON THE
RETENTIVE FORCE OF ELECTROFORMED OUTER CROWN

Wan-Keun Kang, D.D.S, M.S.D., Jang-Seop Lim, D.D.S., M.S.D, Ph.D.,
Young-Chan Jeon, D.D.S, M.S.D, Ph.D., Chang-Mo Jeong, D.D.S, M.S.D, Ph.D.,
Hee-Chan Jeong, D.D.S, M.S.D.

Department of Prosthodontics, Collage of Dentistry, Pusan National Untversity

Purpose: With gold electroforming system for the double crown, the secondary crown is electroformed
directly onto the primary crown. An even thick layer of high precision can be acquired. It is thought
that the retention of electroformed outer crown is primarily acquired by the adhesive force (surface
tensjon) through the saliva which is interposed between precisely fitted inner and outer crown. The
purpose of this study was to investigate the effect of taper and surface area of inner crown on the
retentive force of electroformed outer crown according to the presence of saliva.

Materials and methods: 32 titanium inner crowns with cervical diameter of 8 mm and cone
angles of 0, 2, 4, 6 degrees, which had same surface area by regulated height, were machined on
a lathe. Another 32 titanium inner crowns with cone angles of 0, 2, 4, 6 degrees, which had dou-
bled surface area by increased cervical diameter, were fabricated. Eight specimens of each group,
for a total of 64 titanium inner crowns, were prepared.

The electroformed outer crowns were fabricated directly on the inner crowns by using electro-
forming machine(GAMMAT free, Gramm Technik, Germany). The tertiary frameworks were
waxed-up on the electroformed outer crown and cast using nonprecious alloy(Rexillium® [ , Jeneric®/
Pentronh® Inc., USA). The cast metal frameworks were sandblasted with alubimium oxides and
cemented using resin cement(Superbond C&B. Sun Medical Co., Japan) over the electroformed
copings of each specimen. Then, artificial saliva(Taliva® Halim Pharm. Co., Korea) was
sprayed between the inner and outer crown, and they were connected under 5 kg force. The reten-
tive force was measured by the universal testing machine(Tinius Olsen 1000, Tinius Olsen, USA)
with a cross-head speed of 66.67 mm/sec. The direction of cross-head travel was exactly
aligned with the path of removal of the respective specimens. This measurement procedures for
retentive force of electroformed outer crown with artificial saliva were repeated in the same way
without presence of artificial saliva.

Results and Conclusion:

The following conclusions were drawn:

1. The retentive force of electroformed outer crown was decreased according to increased taper

of inner crown{(P{.05).

2. The retentive force of electroformed outer crown showed no significant differences according

to surface area and the presence of artificial saliva(P).05).

Key words: Electroforming technique, Retentive force, Surface area, Taper
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