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Fig. 1. Wax model with the duplicated resin teeth.
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Dentd study modd (121D-400G, Nissin Dentd Products
Inc., Kyoto, Japan)2] $-= A 2] ¢} A1, 2 272 = ortho-
dortic resin (Dentsply Internationd Inc., Philaddphia USA) ©.
2 B4 3} 1 extra hard wax (Dae-dong Industry, Taegu,
Koreg) = Kemnedy &7 151 stef A& 747 fraidt

& B3¢ A=A (Fg D).

2.

oK

et =2

ogk

o =t

B8 #1712 ¢] %]l Rubber base adhesive (Ker
Co,, Orangg USA)=- 1- 23] =X 3lo] 2k 02mm 57 9] X
FANE A8t (Fg. 2). HelZ3 23] (Dublish
15, Dreve, Unng, Gamany) 2 112 &3talo] g~ 28-S
o &3 A = 20T ol A 124] 3 St A A S8 =
RHE 3 o FA] 71 (CY 230)2 7 3HA] (HY 956, Nagese
Chemtex Co.,, Tokyo, Japan)E- 512 7| X7} A7 A =
& Z3fsto] S dl Zar 20°Col|A 24X 7k Al 5hH
ZA SR A A B BE 2 A Ak (Fg. 3).

3. m2ofx| 2| M|Zf

B YN $3 AX 9 AL 2 27 A2 2
B34 Q) Wy o ® AL § ¥ Exfine?] 4] (GC Co,
Tokyo, Jpan) 2 7+ X 24] 2912 £gs}e] A A5
3 AN 18 o] FREL Adadr 184 &
A9 F& THES UA-AE G2 Tdladum™ Vi-

T,

Fig. 2. Duplicated resin teeth with the simulated Fig. 3. Photoelastic model with the duplicated
periodontal ligament.

resin teeth.
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(2) 7 2 2| #Z o] &8 514291 2] (K-URPD)

A1, 2 2722 deep chamfer margin®. & AHA| 511 T
tho] 9o =m0l 6 7} H e Fal S 27tsla 48%
=35 (AD-48, Alphadent Co., Goyang-S, Koreg) ©. & %
ato] Wi 22 Al kel et B AL 2 271 5
AR et AZsa A2 AT 9 7] YAl 2o A 9
2174 24 F2E A48 (Fg. 4B).

(3) 4t SR A AN ES 0] &3} T222] %] (ReA-URPD)
29 3

A4 T A7) AaliA AL 2 275
chamfer margin© & A &, the] 9ol & 27t
& A2 “M 4] 3-9)ol| Dabo*-S o B} x| W E (CM
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SA, Bid/Bienne, Switzerland) 2] 93 & H-2HA| A 23514
o} 53 FP P A2 A7 F A
A gl g ARMA M ES] 2] 53 34
& Wl i wstel o3 S el A4
o g Aot e s AL 2 73] FE A A S oF
Zte] ZAVE HFod @k 9hx] B 22| FE S P o] oA
4 54 2B B ES ST ALY A <] W
e Bhor Asmea AARES o3 ¥
AR BT F e g3 2 A s
(Fig. 4C).

(4)eHd YA L o] g3 4o i] (F—URPD)

15 A7 QA 24l weparoud
= L @ e AL 2279 4
Z7+gE 3 u &3l T L}?‘—_’I%
AR driAaAd 9719l Vaplat® (Vaplast Internationd
Co,, Longidand, USA) = Al 243} T} (Fig. 4D).

4. 5% x71 4 28 52

PE Y 7IA o B3 MY T2l K & A7) B
*é 23o] FAsta Ao AN F 6 AR

A

PA-2S, Riken Keiki Fine Instrument Co., Japan)ell 2 1th
(Fg 5.6 2= W =5 A3 d5A1A BTt
=9 S5 Slet $5 ALoh A 9] Sk kgel =

Fig. 4. Unilateral free-end removable partial dentures on
the photoelastic model.

| A: Partial denture using the clasp (C-URPD),

'| B: Partial denture using the Konus crown (K-URPD),

C: Partial denture using the resilient attachment (ReA-URPD),
4 D Partal denture using the flexible resin (F-URPD)
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Fig. 5. Loading device located in the stress freezing furnace.

Table L. Fringe order number at each measuring point in the 4 sliced specimens

ek FH 5 180 mmmacro # =7}
2} (EOS 20D, Canon, Tokyo, Jepan) =

i

X,

30 offt I o

\J
e
=
A=

Fig. 6. Transparent photoelastic experiment device.
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Fig. 7. Measuring points of the fringe order number in the sliced specimen.

A: Central fossa just below the 2nd molar artificial tooth, B: Central fossa just
below the 1st molar artificial tooth (loading point), C: Distal side (middle) of the
root of the 2nd premolar, D: Root apex of the 2nd premolar, E: Mesial side (mid-
dle) of the root of the 2nd premolar, F: Distal side (middle) of the root of the 1st
premolar, G: Root apex of the 1st premolar, H: Mesial side (middle) of the root of
the 1st premolar

Measuring point
URPD A B C D E F G H
C-URPD' 35 85 55 6.5 L5 1.0 3.0 0.5
K-URPD* 35 6.0 35 4.0 0.5 0.5 25 0.5
ReA-URPD? 35 6.5 05 3.0 L5 0.5 35 1.0
F-URPD* 4.0 11.0 75 6.0 0.5 0.5 25 L5

* 1: Unilateral free-end removable partial denture using the clasp * 2: Unilateral free-end removable partial denture using the Konus crown

* 3: Unilateral free-end removable partial denture using the resilient attachment * 4: Unilateral free-end removable partial denture using the flexible resin
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Fig. 8. Line diagram of the fringe order number at each measuring point in
the 4 sliced specimens.
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Fig. 9. Photoelastic isochromatic white & black fringe pattern of the sliced
specimens produced by the unilateral free-end removable partial dentures
under the vertical loading.

A: C-URPD, B: K-URPD, C: ReA-URPD, D: F-URPD.

4. F-URPD2| &<
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(Fig. D).
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Photoelastic stress analysis of the mandibular unilateral free-end

removable partial dentures according to the design

Cheol-Woo Park'*, DDS, MSD, Kee-Sung Kay?, DDS, MSD, PhD
'Graduate student, *Professor, Department of Prosthodontics, College of Dentistry, Chosun University

Statement of problem: There are common clinical cases in which the mandibular first and second molars are missing unilaterally. Purpose: This study was designed to com-
pare and evaluate the magnitude and distribution of stress produced by four kinds of mandibular unilateral free-end removable partial dentures that could be applied clinically in
Kennedy class II cases. Material and methods: Four unilateral free-end removable partial dentures using clasp, Konus crown, resilient attachment, and flexible resin were fabri-
cated on the photoelastic models of the Kennedy class II cases. The vertical load of 6kg was applied on the central fossa of the first molar of every removable partial denture in the
stress freezing furace and the photoelastic models were frozen according to the stress freezing cycle. After these models were sliced mesio-distally to a thickness of 6mm, the
photoelastic isochromatic white and black lines of the sliced specimens were examined with the transparent photoelastic experiment device and photographs were taken with a
digital camera. The fringe order numbers at eight measuring points in the photograph were measured with the naked eye. Results: The maximum fringe order number of each
sliced specimen and the fringe order number at the residual ridge just below the loading point were in the decreasing order of the unilateral removable partial dentures using flexi-
ble resin followed by clasp, resilient attachment, and Konus crown. The fringe order number at the root apex of the second premolar was in the decreasing order of the unilateral
removable partial dentures using clasp followed by flexible resin, Konus crown, and resilient attachment. Conclusion: The removable partial denture using Konus crown showed
the most equalized stress distribution to the supporting alveolar bone of abutment teeth and residual ridge under the vertical loads. The removable partial denture using flexible
resin can be applied to the case that has a better state of residual ridge than abutment teeth.

Key words: unilateral removable partial denture, stress distribution, three-dimensional photoelastic analysis
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