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Fig. 1. Dowel pin systems and cross sectional view
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Table 1. Experimental groups of dowel pin systems
Group Type Characteristics Manufacturer Number
I Single dowel pin Flat-sided EDENTA AG, 10
Switzerland
I Single dowel pin and Flat-sided EDENTA AG, 10
groove™ Switzerland
I Two-single dowel pins Flat-sided EDENTA AG, 10
Switzerland
v Two separate parallel Plastic sleeves Whaledent Int, 10
dowel pins US.A.

A Double straight dowels
with a common head

Metal sleeve

Tong yang Dental, Korea 10

* Groove was formed on the die base,



Fig. 2. Custom-designed mold assembly, Left side, combined mold assembly, Right side, split mold assem-~

bly.; upper structure(a), lower structure(b), dowel pin holding sheet(c).
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Fig. 3. Schernatic diagram of tested specimen
and reference points using apex of diamonds
Reference points a to b for measuring
horizontal shift and a to ¢ for measuring

vertical shift,
o] baseol] ASH & AASIAHFig. 3). Mold as-
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wire(c), head of universal testing ma-
chine(d), resilient lining material(e),

HRI2E AANY

%734 3 (Die-Keen,
Columbus, USA)E AZF AL

34

Euld wet A
3 A7IolA 1527 &3S F AF& VIshEA
mold®] AR-7ZR Fsty, A3 AsE st
of IAIZF A3 F T30 ZRE MY AHS B
At A9 22 Yoz A9+ T 1074
Z 50709 AEE A ZEA

&

~N

4. Aelzt A

T x13 71 (Model 4301, Instron, England) Al
A A FAE W3] Y5t tole ¥EH
FAR L AL, o] & AT S
Aol 24G sheet waxZ reliefst ¥, Fig. 49} 7+
F2 ANE AR, reliefdt TS B ol
AE o]gstth o] FA FX| ¢} Tz AP
& YR AZNA A ssd 9A wEke.
2 AAHESE 3HY, AYA T T A9
head7} fA A9 Addo] ol tholo] g 7}
FEE g wHs A1E7) Aol 83 20N, ol
%72l 10mm, crosshead speed Imm/sec® A4%), &
A AL 3034 HHES & cyancacrylate resin©
2 tol9t tho] base® TA I AT

5 A=
B dFdAE 33 A% 05me) A AS

& 0] A (Compact measuring microscope STMBD,
Olympus, Japan)<& AHE3sle] 5081 &2 3 A2

80.0

60.0

[0 Horizontat shift
40.0 [ Vertical shift

JMATL

Mean Shift(um)

Group!  Groupll Goupll  Group v GroupV

Fig. 5. Comparison of mean values of harizontal and
vertical shift,



Table II. Mean values and standard deviations of horizontal and vertical shift{unit:m)

Group Horizontal shift Vertical shift
Mean SD Mean SD
I 450 230 606 247
Jii 213 133 387 214
m 10.1 87 337 324
N 9.0 70 205 137
4 86 31 235 142
Table M. MANOVA test for mean values of horizontal and vertical shift
Source DF F value P-value
Horizontal shift(I-V) 4 1441 0.0001
Vertical shift(I-V) 4 5.05 0.0001
Overall system 8 6.39 00001

F statistic for Wilk's Lamb

Table IV. Statistical test results (Scheffe' s test) comparing the mean values of horizontal and vertical shift

Group Horizontal shift Vertical shift
Mean(m) Scheffe grouping™* Mean{um) Scheffe grouping®
1 450 A 60.6 A
I 213 B 387 A
il 10.1 B 337 A B
v 9.0 B 20.5 B
v 8.6 B 235 B

* Groups with the same letters are not significantly different at a=0,05,

Table V. Statistical test results {Students t-test) comparing the mean values of horizontal and vertical shift

in each group

Group T-value DF P-value
I 1463 18 0.161
I 2175 18 0,043
I 3.253 18 0.004
v 2439 18 0.025
\Y 2.354 18 0.030

(a-b) ¢ 34 A (ac)E AZFEAT
o2 Akl Ay M3} 303 WHEF Fo ztzt

A&2

. o4 M

33 ABFHYO, T Aolg WAFO 2 ALES 3 % 57 AN Bk BE e %
[t 29 Zom, AEHRE GolshA 3] A8 19
59 == L}E}Lﬁi’iﬁ}
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T8 HE 2] 650mE 7P R Vol
gem= 7P 2, 4 WE ol 606mE
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ABSTRACT

COMPARATIVE STUDY ON THE POSITIONAL STABILITY OF
REMOVABLE DIES USING SEVERAL DOWEL PIN SYSTEMS

Jae-Hyang Jeong, Chang-Mo Jeong, Young-Chan Jeon

Dept. of prothodontics, College of Dentistry Pusan National untversity

The purpose of this study was to compare the positional stability of removable dies us-
ing several dowel pin systems. The removable dies were made by using five dowel pin sys-
tems: single dowel pin(Group I), single dowel pin and prepared groove on the die base(Group
1), two-single dowel pin(Group III), two separate parallel dowel pins with plastic
sleeves(Group 1V), double straight dowel pins with metal sleeve(Group V). Special aluminum
mold was made for specimens, and the dies of specimens removed and replaced thirty times
with universal testing machine. Horizontal and vertical shift of dies was measured by

Olympus monocular scanning tunneling microscope(STMS5).
The results were as follows:

1. The vertical shift was larger than the horizontal shift in all the other groups except
Group I

2. Single dowel pin system(Group I) was the most unstable of five dowel pin systems.

3. Double dowel pin systems with sleeve(group IV, V) were the most stable of five dow-
el pin systems,

4. This study indicates that excellent horizontal positional stability is attainable with use
of additional groove on the die base or double dowel pin, and excellent vertical posi-
tional stability is attainable with use of sleeve,
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