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Fig. 1. Photoelastic model
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Code Denture designR

PD-NS Removable partial denture with non-splinted abutment
PD-S Removable partial denture with splinted abutment
OD-TE Overdenture with telescopic crown

OD-OR Overdenture with O-Ring attachment

OD-CB Overdenture with combination bar attachment
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Table 2. Isochromatic fringe characteristics
Aproximate relative - Fringe order Strain
Color retadation(nm) (NO.) (uE)
Black 0 0 0
Gray 160 0.28 265
White 260 0.45 425
Pale yellow 345 0.60 570
Orange 460 0.80 760
Dull red ' 520 0.90 855
Purple 575 1.00 950
(Tint of passage)
Deep blue 620 1.08 1025
Blue green 700 1.22 1160
Green yellow 800 1.39 1320
Orange 935 1.63 1550
Rose red 1050 182 1730
Purple 1150 2.00 1900
(Tint of passage)
Green 1350 2.35 2230
Green yellow 1440 250 2380
Red 1520 2.65 2520
Red/green 1730 3.00 2850
Transition)
Green 1800 ] 3.10 2950
Pink 2100 3.65 3470
Pink/green 2300 4.00 3800
Transition :
Green 2400 4.15 3940

Type PL-8 Photoelastic plastic, 0.080in(2mm)
thickness f=950uE/fringe(reflection)
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Table 3. The fringe order at the loaded side
PD-NS PD-S OD-TE OD-OR OD-CB

Edentulous ridge 20—22 20—22 1.8—2.0 15—18 1.2—15

Root area(mesial) 0.6 0.5 0.8 1.0 1.2

Root area(apex) 0.6 0.5 0.8 10 12

Root area(distal) 0.5 0.5 0.6 0.8 1.0
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Table 4. The fringe order at the unloaded side

PD-NS PD-S OD-TE OD-OR OD-CB
Edentulous ridge 0.8—10 0.8 0.8—1.0 0.8—1.0 0.6—0.8
Root area(mesial) 0.2 05 0.2 0.6 1.0
Root area(apex) 04 05 0.2 0.8 1.0
Root area(distal) 0.5 0.5 0.4 0.6 1.2
M loaded side

Fringe order

Ounloaded side

Edent.-ridge Root (mesial)

Root (apex) Root (distal)

Fig. 3. Fringe order of removable partial denture with non-splinted abutment.

Fringe order

B loaded side

Junloaded side

Edent. ridge Root (mesial)

Root (apex) Root (distal)

Fig. 4. Fringe order of removable partial denture with splinted abutment.

Fringe order

Edent. ridge Root (mes ial)

1.5
B loaded side
0.5 L . Ounloaded side
0

Root (apex) Root (distal)

Fig. 5. Fringe order of overdenture with telescopic crown.
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0 D : .
Edent. ridge Root (mesial) Root (apex) Root (distal)
Fig. 6. Fringe order of overdenture with ORing attachment.
1.5
S
T
<
) & loaded side
20,5 .
b QOunloaded side
(439

Edent. ridge Root (mesial) Root {apex) Root {distal)

Fig. 7. Fringe order of overdenture with combination bar attachment.

15
E 1
0.5
0
Fig. 8. Comparison of fringe order of five type dentures.
1. Edentulous ridge of loaded side 5. Root mesial area of unloaded side
2. Root distal area of loaded side 6. Root apex area of unloaded side
3. Root apex area of loaded side 7. Root distal area of unloaded side
4. Root mesial area of loaded side 8. Edentulous ridge .of unloaded side
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Abstract

A PHOTOELASTIC STRESS ANALYSIS ON TOOTH SUPPORTING STRUCTURE
AND RESIDUAL RIDGE ACCORDING TO DENTURE DESIGN FOR REMAINING
MANDIBULAR CANINES

lI-Pyung Kim, Joon-Won Koh, Tai-Ho Jin

Dept. of Prosthodontics, College of Dentistry, Wonkwang University

The purpose of this study was to evaluate the stress patterns developed in abutment
and residual ridge according to removable denture design in case of remaining mandibular
canines.

The removable denture designs in this study were as foolows :

1. Removable partial denture with non-splinted abutment
2. Removable partial denture with splinted abutment

3. Overdenture with telescopic crown

4. Overdenture with O-Ring attachment

5. Overdenture with combination bar attachment

Photoelastic stress analysis was used to record the isochromatic fringe patterns and to
calculate principal stress components at measuring points.
The results were as follows :

1. In case of removable partial denture with non-splinted abutment, stress of root area
at the loaded side was the largest. No significant differences in stress of root area were
observed between loaded side and unloaded side.

2. No significant differences in stress of residual ridge at the loaded side were observed
between removable partial denture with splinted abutment and removable partial denture
with non-splinted abutment.

3. In case of combination bar attachment retained overdenture, stress of root area was
the largest and in case of telescopic crown retained overdenture, stress of root area
was the lowest.

4. In case of attachment retained overdenture, stress of residual ridge was lower but srtess
of root area was larger than in case of removable partial denture.
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