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A T 9 A F

AY LA AL sty F
g4 stet 2o HIFH A
A24FX o] back action F2=7}
AAETE AASI TFH HZE
NEE ZAUT A 44 34
gom T XA Hg A7
st oF 2m FA 9] #o]x FH o
E J2E 3dg E& F olrf A4S
2 EAE dEA 2IFA S
FAd AXe 6Al0lA Y wlo]FP 9]
3oz MdE3w g&£FxEE 44
Fz AFsdn TFH FAFA= 10
Aolx F¥oz FHZH AlLTXH
o4 MA R AdA o, back—
action FH=ZE AF JteolAe
74 FAZ AFHL, X4
FAH F& FEREL 12 Aolx
9%, 42 stripg Al g
A BFo2 AFsAa, HF A
el FHL A24L X mesial
connection® €A H2EE e
back —action A=l A9, distal
connection® <4 H2EE 7=
back—action SH 22X 7%, mesial
connection®} T4 H2EE e
back—action F#2=Eo] 7%, distal
connection ¥ 24 ® A4 HZEE
zt+=  back—action S22 3¢,
mesial connection® Z4] @ A4
Y 2EE 7l back—action e
o ¢ 57tA f¥oz EA
H(Fig 2:Case 1-5). 2% Zx¢
FE S F9d AH AU FHEHRAES
o] g3l HA gAFE RAT F
ol S ST HF IxAE
ARG F FAG Fd g o
FARAZ Ax2A FRe AL F

=

7 slstel e
EEREE PV
ol By
A AR

Case 3
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Case

Case

Case

Case

Case

. Removable partial

denture

frameworks with five diff-
erent types of the back-—
action clasp.

1.

Mesial connection and
distal rest

Distal connection and
mesial rest

Mesial connection and
mesial rest

Distal connection and
the mesial and distal
rest

Mesial connection and
the mesial and distal
rest

382

2. dE WY

1) 3% g A

9 % WYS 22 7 U9 2Ye
umu, $s HE &+ JE S
do] YAYEE £ AlGTA 3
Ask 296 125kgs] BS F7 3

z %2 1% ¥, 9 BX 4Hs
2239k

Fig. 3. Unilateral vertical lpading on
the distal extension remob-
able partial denture.

2) WAHY BaY SR

49 394 =g Y wHg
gue $3 $AWe Agsel 7
zge 9A FHe AAY sHEA
29 2EE 24 pHsE ol 4



olu, ol Feole g =<
FUF FUY H4ITd RS AR
stol, 9429 #3532 52 BHL
ARok e, 44 4¥e +9%
We # 2Y0) FYEPEL FolBo
£ ol Ad BrisE Lolth e
A B AN AY sie ey
shetE mYg wE0 3 2y 2
Agse FaANE AN At
W, 49 238 9AA /AL £
ke el o} g mmst
ez A4 3wd 239 Fge
3o, 94 mYsl 7 2elo)
49 $8% 40 vEAA A%

Light Source Phtoelastic
Polarizer \ Costing
174-¥ave Piate

\)\\z.] \\_‘ 1/4-Wave Plate

Analyzer Test Part

Observer

Fig. 4—1. Reflective circular polar-
’ iscope.

Light Source Phtoelastic
Polarizer Coating
1/4-Wave Plate

Lect Oplica‘ Signa u\
Y il = _
A a1 o Opposite Signal
JAle l_ ¢ Compensator Adds
\

oo
1 ,%
\(J 1/4-¥ave Plate
Analyzer

Observer

—1

Fig. 4—2 Installing the null—balance
compensator on the pola-
riscope.

of 229 AQ WALY $-8 23 why
< AE3go. A AABJIE A}
437 $13l9 Fig. 4—1 s} go] ¢
X Al#H, Model 232 null—balance
compensatorg o] &3l HPzAE 7
A0 FHRSF)0] YEYEE =
A 9} (Figd—2).

M

Al
III- = o

i

freld F29x X449 AlgF
2o 12.5kge] HFe] 37 FYF s
& 713 ¥ 5% F9 back—action
clasp7} Z3d FEA st T 2y
BEHzatgee] 2719 $¥e EXAH

€ ¥¥Y ¥ 2 Fig. 5-Fig.15 o

HQ st e FRE AU, o
W FHse A71E AFsede
Table 1¢] 24l PL-1 A89 EZF
7Y A%z Hristdo

1. mesial connection I} @4 A
EE 32t&= back—action SiA
Z(Case 1)

1) 3%

Fig.6 = Fig. 2, Case 14 8¢l 3
Heol F472EZ BEAW X4
o 2 distal reste] s RE 29X
Aepire) FU4RE gad o 8m
Z£02 08x9 ¥y X7t @F3
Z gt A2aFXe AZEH 0.
97 BHA47l Yehde ¢ 4 itk
agja H2E Hete] 7|AHe] He
£ PHolE 4% §418 Fo= 0.
6 zte] ¥ 27 GERL flon
A22TFX % AlLTFHRY A2 B
of 0.2 A8 &9 AF FHA7 depd

T8 5 U



Table 1. Isochromatic fringe characteristics

Approximate .
relative Fringe Strain %
Color ) order
retardation N sE
nm

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(tint of passage) 575 1.00 950
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 1.82 1730
Purple(tint of passage) 1150 2.00 1900
Green 1350 2.35 2230
Green yellow 1440 2.50 2380
Red 1520 2.65 2520
Red/Green transition 1730 3.00 2850
Green 1800 3.10 2950
Pink 2100 3.65 3470
Pink/Green transition 2300 4.00 3800
Green 2400 4.15 3940

* Type PL—1 Photoelastic plastic, 0.080 inch(2mm) thick

(2) ¥&F&

vl &9 AH2ATFHA, AliATA,
Ax g E 0.2-03 A Axe $
g IFHEA7F JdeldE & 5 U
old AT FZH 71 Yol F
&£TZ2ES g FEHo WA A
gxo] ta &ge] UYEEE B &
At (Fig. 7).

2. distal connection®} 24 YAEE
2= back—action A X (Case
2)

(1) &5

Fig. 8& Fig. 2, Case 29} <& &
STZRERE TEA JXPez 2
A dEE9] ¥ Fig.le 459
AL 0.8 Ao T FH 2571
Ao, Fig6e ZF¢rtg UH= F
Hzatge] Zolst 4t ¢ AH, A2
T2 R AlLTR XN2DAE gz
B S (F 0.3x)e] LK A2
ATHY ALe #H2EZ9 xIW
< wetA ok 063 Axeo] $FPo] W
A el ol HLIE Zo=z

AR 71 golA e BEE e



F& Aol

(2) ¥l3rE&

o] B¥e F dZE FdM o
29 stFol AAHI HES ¥
H AdAde AdAeHe sFol
UEe £ F A% ( Fig. 9).

3. mesial connection T} TA| YA
EE 3Zt= back—action EgjAX
(Case 3)

(1) 3%

Fig. 10 & Fig. 2, Case 3¢ &
4 F2EY 9gx4e FEA AR
o2, X 3t AAY L I
Eloje] 0.8x9] RH g7t JE=E
Ax s EEdted, AAe] F4H
o 74 9] Holzt ¥ o A
2272 2 AlLTFAY A2 2

v <8E 023 Y (5 Ax9
He 9 FAF AHE EHolx Ut
add o] Lo sFo] JtHAe
Z9 J|ARE T AXNFFoE v
gol B¥ Al Fig. 6,89 A%y
o o dojA, 2 3F F&H 3w
of 8o £¥ ddt1 & F U

(2) ¥&3&

3tFo] ZlsiAs Wi s A2k
T2 A2 <kxte] S (0.2 Ao
2yz)el A A2 $HY
B4 e Mg F5% ASE %0
g HolAg( Fig. 11).

4. distal connection I} 24 Y AE
U AN HAEE U= back—
action SeA X (Case 4)

(1) &5

Fig. 2,Case 48} 2 & 247+ 2 €49
Jer ARAe=, Fig. 8 o A%
FAEA A22FA Y N2HE wE)
0.6 %9 Yo WA= Fig. 8
9o ALugeE X2 FHEo] ¢
gom x2d FHsH Fo 033 A
9 FAFdE ¥ FHE xHoln 3l
o}.
g AlLFAY ATGdE ¥
Hog 03 A9 IAF YL & +
} (Fig. 12).

(2) Wet3E

o) ot Fig. 9 o) A4she €
2 Hazzel Aza7A L A 1a
A9 A2wel wushie 02 A
dEe AFsdol B4YEL B %
st} (Fig. 13).

5. mesial connection I} 24| YAE
3 A YAEE UES back—
action 22fjA = (Case 5)

1) 3#z&

Fig.2, Case 59 & & F+%xE
o] BgA Aoz T4 H2EH
850 0.8x9] FHAFI EXHE
okate Fig. 129 A S HAbsith
A22FHe JAE HFE 29
g3 case 49 AL ET HolA X
9Zo g AFHE 0639 FH 2
& & F Ut (Fig. 14).

(2) ¥8tF&

o] %= Case 49 73 %9 Zo]
&Fo] ZAgste vUiE AT A
AlxTx 2ol vlulsitel 0.2
A Az &8 FAFHIM Y S
2 4 it ( Figl5 ).



Fig. 6. Stress distribution.under the mandibular
distal extension removable partial
denture with the mesial connection and
the distal rest(loaded side)

Fig. 5. No residual stress in the photoelastic
_mandible

Fig. 8. Stress distribution under the mandibular
extension removable partial
denture with the distal connection and
mesial rest(loaded side)

Fig. 7. Stress distribution under the mandibular
distal extension removable partial distal

denture with the mesial connection and
the distal rest(unloaded side)

Fig. 10. Stress distribution under the mandibular
distal extension removable partial denture
with the mesial connection and mesial
rest(loaded side)

Fig. 9. Stress distribution under the mandi-
bular distal extension removable partial
denture with the distal connection and
mesial rest(unloaded side)
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Fig. 11. Stress distribution under the mandibular
distal extension removable partial denture
with the mesial connection and mesial rest

(unloaded side)

..‘ ‘5

Fig. 13. Stress distribution under the mandibular
distal extension removable partial denture
with the distal connection and the mesial
and distal rest{unloaded side)

Fig. 15. Stress distribution under the mandibular
distal extension removable partial denture
with the mesial connection and the mesial
and distal rest(unloaded side)
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Fig. 12. Stress distribution under the mandibular
distal extension removable partial denture
with the distal connection and the mesial
and distal rest (loaded side)

Fig. 14. Stress distribution under the mandibular
distal extension removable partial denture
with the mesial connection and the mesial
and distal rest(loaded side)
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FAYEE o83t AU dHA
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Red, SHHFLZEE A F back
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#HEEE 7zt back—action EFA X
73 %, distal connection I =4 H
E 2 94 HX2EE Z+ back—
action F#f2xeo AL 181
mesial connection ¥ T4 #HLE L
24 H2EE ZE back—action
Pzl ZL 5714 F¥e=
gty 8 X FBL 33,
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4 vt Fsto
FRAPoH, ol B AToA 3F
£.9] mesial connection ©] 2&& 9]
distal connection Rt} Autz oz H
g &tA JeEbd A dx 3} back—
action FHLZE A1 88 B4 2
g9 AFoAN EFH A Ho] 2
4 #2E¢ mesial connection, ¥4
H 2E ¢ mesial connectiong %=
back —action FeLx7l 2 AoE
w51, Nally®, Thompson £,
Kratochvil'®, McCartney®’9] F# 3}
Ax gk E=3 AUl HEE 170
7t Y S 2494 #=E7 A
v A% vsAN & fEsida
FAJHYEH™, ol 7 =E9 Case
5 ¢ dx]&t¥ct Swenson¥ & T4
o3 #HzE9 494 AR, F&F
%233 back—action FHLZE F

AR, FI 24 JdLrE 94
@228 v)as] ®HA, Thompson F°
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Ae AAFH NFL gHoR o|FI}
I RIgdAe Z4HOE o FIE
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2 EFo T AFdAN 44 =
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o2 o]FAAAM A e X ohsk
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T3 Zach’e ZFA9xdA Z4

dase Aol BE F7NM 24
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dEEe 4FoA HHFol HHd
Axstezg AAA LA}E  torqu-
ing force7} €4 #@Eo & 3
I, B AxFHd gio] o HoH,
HARFAZR FAFe oAl o
H1, Aoz EFdHe §ol ¢
A3z saged, o8& A+ &
A9 Case 3 9} LA A Case
1o] A Case 57t AA o] me}
THE P2E FE, A2ATH, Al
AT 9 dFo] FEEe WMUHY
AP Eo] BEEEH= S pattern
o] z}7] ¥ Wilv Y¥ET Bol
I on, back—action FLE]
EA wiE dE2sHe ¥ 234 ¥
HE HEs 29 g 2
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Fx o g 2xe] Zdol L
220 gd Py u FIHAL
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3EI/L3) o] A|Ed ol 2x o] 74
o] & RAgole AT 0 2§35
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Ex A Hed, 248 ZHd 93
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RNog RoIA Axy 7Ajo] ¥
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— Abstract—

A PHOTOELASTIC STRESS ANALYSIS ON THE SUPPOTING
STRUCTURE IN THE MANDIBULAR DISTAL EXTENSION
REMOVABLE PARTIAL DENTURE WITH VARIOUS DESINGS
OF BACK—ACTION CLASPS

Soo - Lyoung Lim, D.D.S., M.S.D., Kee-Sung Kay, D.D.S., M.S.D., Ph.D
Yeong - Miu Ko, D.D. S.*

Department of Prosthodontics, College of Dentistry, Chosun University
*Department of Dental Materials, College of Dentistry, Chosun University

The purpose of this study was to analyze the magnitude and distribution
of stress using a photoelastic model from the mandibular distal extension
removable partial dentures with the mesial or distal placement of the occlusal
rest and the mesial or distal connection in the back—action clasp with the five
various designs of the back-—action clasp, that is, the mesial connection and
the distal rest, the distal connection and mesial rest, the mesial connection and
mesial rest, the distal connection and the mesial and distal rest, and the mesial
connection,and the mesial and distal rest.

A photoelastic model was made of the epoxy resin( PC—1) and the
hardner(PLH—1) with the acrylic resin teeth used and was coated with the
plastic cement—1 at the lingual surface of the model and then five kinds of
the removable partial dentures on the photoelastic model were set.

A unilateral vertical load of 12.5 kg was applied on the central fossa of
the first molar with the use of specially designed loading device and the
pattern and distribution of the stress of the photoelastic model under each

condition was analyzed by the reflective circular polariscope. ,

The following results were obtained :

1. In the back—action clasp with the mesial connection and mesial rest of

the case 3, the effect of the stress distribution was the most favorable.
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2. In the back—action clasp with the mesial and distal rest of the case 4
and 5, the stress distribution was more greatly showed in the terminal

abutment.

3. Generally, the stress distribution was more favarable in the mesial

connection than in the distal connection.

4. In the back —action clasp with the mesial connection of the case 1, 3 and

5, the stress distribution was the most favorable in the mesial rest.



