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T =}, Hirschtritt'®, Nally'®, Cecconi
2 Reitz'¢1"52 A Az Hss T3 AdA
5

g5t guo] A 4ed & wsae e dvedd.

1992

Ol&ts - 2T - By
= & Ag 27%3A wx5 AARe 71535
, L BE, FTaYH Y ojFel] g T 3%
1.4 & <+ vlA,
. 9748 %o =44 FAHE ARG oA A FHel
m. A+44 Aede] BAE 5 glon AHAY FLE
V. % 9 3¢9t Z7 53 B3 FTEFFSol veElE ¢ Slo
v.2 £ t Aol Bwe dTE Fded 2Rase &
ju]-_‘ﬂ‘ _51—'6:—1 42,345)
AT 2% £9x Ao A== A4 A
AR F-= 3l 7‘]‘417‘] 2}A| & ‘?}93*} 5l
o3 g oz wAE, A 5}
I. A = * 242 clasp: 53 Jbe fi_ A=
ko 2 FEA1A ARH} F # %
T TA G Aol g AEEAL EE 3loo} gr}en,
HdA F49E Azsl] A& Il Faelx AAA A A=
LA AEHer FHql Ao Hg Ao A2z AAHoE £
HAurol o3 AAE W 9l ANA WA AL F2 A7) 9T B
AF7E fofd v o2 AgYH o] St
TAEYGAE AT A7 A7 McCracken®, Holmes?, Leupold“”“'—?: al
Ase 2 Ay 2at Adg 2 QANE UHHS T3 ANA A%
Ao dz=2 e g4 el <lsh + FAE YRS A9, Levm“)—ﬁ— %
A Ao} 2AE 2 utel] At GRS o] &3 SHEA S LSl

14, 15)



=3 Applegate'®, Lee5< ox4te] o
A, Cecconi®®, Maxfield?V, Taylor?
= Arel A3dtx Kratochvil?®, Eick %—-f’:
49X FzAY AFJEFol AdHe] =
el A AFE sk,
AR TAZAE T4 ARA o)A
U4 o S #3 AF= MR Zus)

A ePo] =lo] o
A A o Fol F& F3ES
oA AR e =gkl A

o] & De Van®9,
Kratochvil®”, Krol?®,
52 ol claspAd A7 A A
3 steAE AFATH gor,
Shohet??, Nally'®, Clayton®®, Cecconi®*??,
Thompson**5-& AHFA Az HA = =
Haol e M2 k" AES AT 23
2t 9.

o]n
rlo
to

2 o

Fert e AL
bo] sloje 3w Qe
McCracken?®,
Kotowicz?¥% #<& A
L= Ha

Kaires3®3h),

AR fARH] AAA nHdT AL wd
BAlaed A, A7 9% o D83 §F
& 223 claspe] FElEol =% Fo3ich.

At claspEE o F2F A4 =43
= o2 E strain gauge® o] &3t i,
stereophotogrammetry®%®, d] 2 &2 Z3

A S,
%ﬂl %iﬁ

u7_l laser %‘Xc':‘ %41,42,43,44)01 K3
854 WHe2E strain
LBJ 45,46,47,48,49,50) %Lt:d_,%] _g_
At
Waren®®,

FHEAulw o

A&

-ﬁ"‘?}

Kratochvil®*?®),  Thompson®?,

Reitz!*'"5& Fely $

Ad7E For, FHdH=E

strain gauge®®~®¥¢} FEl4g HY

53t F49x AAE <2y e
o F‘]Eﬂﬂ‘ﬂl bR §8E A3

SR T AL AFul Ao

AR FA A 24  RPI(mesial rest, prox-

imal guiding plate, I-bar) claspE A23 <

=2) Hx—h:n 137_1 _u__ff‘_'ﬂf’””z)%—o]
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A]63-67).0.
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w mEgse FaHoz BAX A 4 9]t
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22t A7 IAY AAFARA 2o ofF
272 ArjZAe] A 75 RPI claspy
Aol oiEE AeE wol Ao} giet.

o

. LA
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Eliason®®¢] ¥ 3 RPA (mesial rest,
imal guiding plate, Akers clasp) claspt ©|
2}3 RPI claspd) TAAE ¥t & 4+ Y&
AQFAZANZ =] A&5z Y}, =
g Aviviose & - A2 ZA) 2 Ao}
Az o e AH —‘;’— AR FaA 9 HF
ul 2 Xol AAH FxA=2A RPI claspg
ApeaSw] xeh o] class 1 levere] 3L =
£ A7 4 9lo] RPI clasp Al RPL (mesial
rest, proximal guiding plate, modified T
-bar clasp®™) clasp7} felsittz B mdg
o},

olo] £
A el #] o]

prox-

AFE FuldA FL oA Fut
AAG= A2,  Akers, RPI,
RPA, RPL clasp® AAse 334 #wA
2@ E Ao 2% sliced S Tl AA
FAZA A st =g A Az
3 AEA 2A °§T1/mﬂaﬂhﬂ}€4
3 e Frlkx) AnE
£ ulele},

)

27lel ol % x

Mog

o ulo

II. 78 A Uy

A. AFN=R

Aol A ZHF
modification 19 # %2 3 F& 24+
Z, A1+ g '?‘é A 247X, Al,249
FA7F 744" Z#9 Kennedy Class 12 7
F2 3% & - 5 AL2HTA YW A 24T
A7t AsH ZHE dFdAdeR 9.

o]
4

Kennedy Class II

B. ATUH

-‘?iz—]‘—"é Fuldgd Fa9xe AFE slet

A2aTFH, M1 3 5 A247F
], A1,290FA7 A<3 Kennedy Class II
modification 1 Z&| 2] dentiformS FJ& 4
22 (KE 1300, Shin—Etsu Chemical Co.,
Japan) .2 &3¢ At 449 A4z =
B %1-\]‘8}%{1:]-. 12]3 Kennedy Class 1
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g9 &4 Tl FLoX9 AP
A8 A A8 dentiforme] 3}
HF-XE AAs ] 2 Wz
Zo2 £Y& Azpstd 4mel A
BA 3l & 8olle] m¥-S Azl
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L
N

Roo2 W
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o mx
to M o

32 o ot 12 fu ol

Jo 2 £
e 48
R

A2

A+ Akers(Fig. 1), RPI(Fig. 2), RPA
(Fig. 3), RPL clasp(Fig. 4 @om #24
Pl T A& A 14T o A2
¥ o= =5 Akers clasp® AM&34 .,
F2A] FuladA FaofAe FHZ A 1LTH

e drdael B ARFARAL U
4 4ARAE A% gAdez Agssic
(Fig. 5,6).

OCCLUSAL
FORCES

\ a4/

OCCLUSAL
FORCES

Fig. 2. RPIclasp.

OCCLUSAL
FORCES

\aAd

OCCLUSAL
FORCES

Fig. 3. RPA clasp.

Fia. 4. RPL clasp.

Akers clasp
Akers clasp —» i RPI clasp
APA clasp
\ RPL clasp
Akers clasp »

— ¥

Akers clasp Akers clasp

—
RPI clasp RPI clasp
RPA clasp RPA clasp
RPL clasp RPL clasp

/_’_\ ~

=

Fig. 5. Direct retainer in unilateral free end

case.

205

Fig. 6. Direct retainer

case.

in bilateral free end



A= 849 HAH3 mYPL surveyingstd
Zzbel AMFA A= A" xols: W

3t £ Kennedy Class II modification 1
Al 1 4£7AE Akers claspE A
7171 A& AAlrEd, ddngda e g
A Fol 0.010inche] Fx %z AZspA] %
A3t ledged F-oA3lHa, &2 A 2T
= SATEY, A ngda e 3 A
ol 0.010inch®] Fx|32 AZaAE 3
g ledged: Ho8lge. 28] Kennedy
Class I ol+} Kennedy Class II modification
19] A 14£FAolE Akers claspd 7-$oll=
A", dAagdaar o ZAFE
0.010inchel A F AZIgAE
ledge® 9938191, RPI clasp?

R BN
=
R
TP LE, YFE, 2AYS A7
=]
s
3

2 aju rl

oL M
o
2

o I-bars 93 0.010inche] $A &L
o3t 2mf, RPA claspy 7-%olle 24mE
HAl2E, JdAFEL, ZAESA F4Y F

3, RPL claspy 7Z$ole SA e AE,

A2 Azl Dura-Lay resing 393}
Wheeler®7} 7]<3t A} 2719 A3 o
e AFYg F i) FPE Aoz A
ote] &3¢ AlFstgcl.  Araldite (CT-200,
Cyba Geigy Ltd., Switzerland) ¢} 7434
(HT-901, Cyba Geigy Ltd.,
=l Silicate Dioxide (Junsei chemical Co.,
Ltd. Japan)& v 10:3:1202 #AH=ks}
$# 522 (Riken P-A type, Reiken
Keiki Fine Instrument Co., Ltd., Japan)ol
A dSgE  Aralditeel 7 3HAlek  Silicate
Dioxide® #7}eted &aiA|0F AHokel <3
o Fstn AF7ol wel(Fig. 7) FekAd
2 ¥ AokE A&soict.

g8 A8 (KE 1402, Shin-Etsu chemi-

Switzerland)
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oft

206

cal Co., Japan) &2 Xthz wHo] A= 8
AN AXz 2y FY& A= F A A
g Aolg: ol HAAAZ dE oA
Araldites} 7 &AE FHv] 10322 A3}
2 $HZARA 333 Aralditeol 73 3A)
£ AHrtete] AT Yo Tk 24
F7lo] web(Fig. 7) #&4 Ad2dE 94

ok, 94" APz Aot A
(E): 1.87kg/mm?o|x 3}ehZe] ElAA4
(E)+ 1.22kg/mm?Z A ols} 3lehZ Ajolg

AEeld $94 F90h Frdol Yehis
2 sigeh A

dHL 5
o2t Al ddted Co-Cr alloyZ 874¢ =
A4 F% F2AE AFsgc

7t F&2E8 wax upgs FAIEHA Y8
plastic patterne o| &3}l on] =EXZA) 9
Autel elE AL A} Y8 2mm FA Y
baseplate wax T+HLE relief 8 & x4
< 5422 AFsgich. o)w] A Hol
A =skz] A8l putty typed)
silicone index& AERZ Ao HFA|H o] &
3t (Fig. 8) U Aol mggtes A&
T 4+ YEE silicone indexE X ZFol AF
& 3% 13mm A F A1
FA9} Foll & Fol YA AAY

o A4 RO
u'—‘"/b]'a

130 - Araldite Epoxy formation:
+ . .

. Hardener .

Tk : :
Normal (SI05) Siow
temp. : ;

Heating ) cooling
1.5 25 12.5 15.5
Hour

Fig. 7. Curing cycle in the stress freezing

furnace.



Fig. 8. Silicone index.

Fig. 10. Loading decvice in the stress freezing.
balance weight (1), weight dish (2),
fulcrum screw (3), sample (4), sample
rest (5), horizontal lever (6).

FEALT e FEAL AAe e (Fig. 9).
A" disclosing wax$t 10§

A e d+em  polysul-
fide rubber base UAME F&A sH-ol
Zaln % FuiYg n¥e] HA@AAH d2A
A@sReh. o] =& shEAA| (Fig. 10) ol
vl At

A4 A7 n F54e S5l 9
kgel $4 A3 stz $HEAR
(Fig. 1D wet $3¢ SAARE.

-Bromnaphthalene=}
oo Wm el AY¥A ](Photoelastxcxty

Experiment Appliance : PA-420, Riken
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Fig. 9. Metal base with loading point.

Temp. ¢’

Preservation for 100 minutes
Cooling in §°C/hr

130
115
90

: Giass transition
scope

Cooling Iin furnace

Unloading
20

0.5 10 Hour

Fig. 11, Stress freezing cycle.

Keiki Fine Instrument Co., Japan)o A=
3o SMAS ZAEA 3

2] YAl ulskol A A}x]%og al
Ty A4E fAR F F oA 1a7HY A
e FAHo=Z o emmTAZ P4 oz
Aehste] dobsde] wio] = E sand paper
=
s}

SEER

Yoz FHA4+E A%

TR §d 2 #% #Eq7]| (Optical

Comparator : Sc Herr Tumi Co., U.S.A.)

2 332 Fig. 120149 A& SAAE Aot
Z BYa4s &A sty e (Table 1, Table
2), o=N/aT[N:FHzats, T AHFA,
a ! BFEAZAE(0.92) ]9 FAL ol&3dtd A

A A2 FHo YA HAAGEFSHE A
/‘P%]-ﬁi\:]-(Table 3, Table 4). 28]z &AA
o xe FEpe SEZ e 8w
o} (Fig. 21-—F1g. 24).

Aa}9)
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Fig. 12. Measuring points.

M: mesial, D: distal, B: buccal,

L: lingual

P; : lower 1st premolar, C:lower canine.

(a) Mesiodistal view

(b) Buccolingual view

Fig. 13. Photoelastic stress distribution:

m. d8d

Transmission polariscope® ©}-23] 233k
Z9AHEd s FAHdod dEld  iso
chromatic fringe patterng ApA¥-x s} 2w}
(AR = 1-8).

FHATE AR A G2 2o

i) MBI D& I-Akers clasp in bilateral free
end case

A 1LaFH FAAZRAAN 531, QA A=A
115, A=A 1x, A&2X2AH)| 1.53
9 FH7 Vel AEA2A Fulel 14319
FH 7t vebstoh(Fig. 13).
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Akers clasp in bilateral free end case.

2) ME D& 2-RPI clasp in bilateral free
end case

AL 2TA ZARNZA60 6,53, YAz
6xke} F37F el ey o] A& Akers clasp
9 A4S A=A vehd 11349 FH 242
vl st RPI clasps Athz]e] fAluldio g
s e Aoz Azsd, P24

om AT FHo SHeol wimy w2 A
TEHY AEAzAANME 1439 FH7)
et a=2A EAks ek (Fig. 14).

i
EA LS

3) A28 3-RPA clasp in bilateral free
end case

A1 aTH FARRA 62, A=A




2WAAALTA

(a) Mesiodistal view

(b) Buccolingual view

Fig. 14. Photoelastic stress distribution:

RPI clasp in bilateral free end case.

fINne

(a) Mesiodistal view

(b) Buccolingual view

Fig. 15. Photoelastic stress distribution:

7.539 F37} vepxten] RPI claspet ¥l
A A2 Folol 123, ¥F A=A 1.5
2, AFAzAel 1349 57 dEbge A
AzANME 1438 F57 ebsde(Fig.
15).

4) MEB% 4-RPL clasp in bilateral free
end case

A1L£7H ZAAzAA 6.5+ F-H7F
elytou A zAAE 939 FH7 e
oF7he] dAluteke] jlo] HhAIg FoE Moz
o HEFAZA 13, AEFH2AH] 3.5z
FH7F et Ao A & S LA
ek, AhA H 2t AEX A= 114k}
1422l F+ 7} RPI claspet ul3lAd] #25
2ok (Fig. 16).
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RPA clasp in bilateral free end case.

5) A28 5-Akers clasp in unilateral free
end case

A 1&7A 2A 2 6,53, AAN=H
of 10.5x¢ FH7} Yepges YHAZAA
12, ASAz=A 0zbe] FH7 etz A
TrollE 113, AEAZAde 1429 FH7t
vEbstet (Fig. 17).

6) ABSY 6-RPl clasp in unilateral free
end case

bilateral cases} 28] ZAIXZAH] 7.53,
FAX 2z 1149 371 Yelgtes &
A zAo| 1.53, AE&FIzAH 0xe FH7}
Welstoh, X 2ekell+ bilateral casei.th B2
133, AEHzA = 143+e] F57} vebget
(Fig. 18).



(b) Buccolingual view

(a) Mesiodistal view

‘Fig. 16. Photoelastic stress distribution: RPL clasp in bilateral free end case.

(b) Buccolingual view

(a) Mesiodistal view
Fig. 17. Photoelastic stress distribution: Akers clasp in unilatera] free end case.

AN \"&

(b) Buccolingual view

(a) Mesiodistal view

Fig. 18. Photoelastic stress distribution: RPI clasp in unilateral free end case.

7) AEl28% T7-RPA clasp in unilateral free o veElton #HERZA d
end case o 2x, X%t o AEAZAE= 12.5%
14x4e] -7} G} (Fig. 19)

A1aTHe] FAAEAA vEld 4.53H]

TR " ge 10349 FH7 AAdA=A

210



(a) Mesiodistal view

(b) Buccolingual view

Fig. 19. Photoelastic stress distribution: RPA clasp in unilateral free end case. -

(a) Mesdiodistal view

(b) Buccolingual view

Fig. 20. Photoelastic stress distribution: RPL clasp in unilateral free end case,

8) Al®|H3 8-RPL clasp in unilateral free
end case

Al 1a72] ZAAZA A 63, AAA =
10.52k¢] FH7F vepgtov JF 2ol 0.5
A, AFAzA 048] F57F ey 3HS
AMe dlxy A" FHEZE 249 A
<% 3 AEAZzA e 133, 142 FH7}

vhebsteh(Fig. 20)

claspel =& 7 FAHANA }EHEH L
vimE =35 2 k& ZulegiAd F49

o
2ol Afole AdAY YAHNzAAAE
Akers clasp’} 7F4 zZ3x RPL, RPA, RPI
claspel Folglen] Aol ZAIA 2+
Akers clasp”} 7}3 3z RPI, RPA, RPL
claspv +AF31A] el Akers claspst 7+
2|39 RPI claspr} 7F3 f28kA] velst
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o (Fig. 21). Adixel A& 9 2244
A& Akers, RPI, RPA claspt v)az3
T 2719 $HEZE B2 RPL claspd
ZAtole A5AxA] EA=24 B 24
vt b Bejelich(Fig. 22). #24 &
gag Faoxe 7-folE Akers, RPI,
RPA, RPL clasp9 7% 2% ZAXZAR
o YAH2AN 22 $HAHE Bgloen A
x| A Ertoll A &4 FuldA Fa X B
o & HAHE 2ok (Fig. 23). 4=
o Al= RPI clasp7t AZxzAwrcl 22z

Aol 7t ¥ $8< ¥wgw RPL clasprt
714 ok " 8-S ®old(Fig. 24).



Compressive stress (Kg/cm?)

140
Akers
120 R
>wz- RPIL
100 -=m- RPA
s RPL

80¥
60

401 ST

3 2 8 9
S il

2Ma ¥

1 2 3 4 s 6 7 8 Measuring point

Fig. 21. Compressive stress in mesiodistal direction. (Bilateral free end case)

Compressive stress (Kg/cm?)

100
-—— Akers

80 > RPI

. -as- RPA
60 - RPL
404 - - - B R T I TP - B L
WML e XY , 10] 114

0 111213

10 1 12 13 14 Measuring point

Fig. 22. Compressive stress in buccolingual direction. (Bilateral free end case)

Compressive stress (Kg/ cm?)

140
Akers

120} - - RPI
100 RPA
801} - - " RPL

y
604

Toolt

40 4 8 o
. UV

0 2 3 £ 7

1 2 3 4 5 6 7 8 Measuring point

Fig. 23. Compressive stress in mesiodistal direction. (Unilateral free end case)
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Compressive stress (Kg/cm?)

100
—— Akers
i< RPI
—==- RPA
=& RPL
B L
10| |14
114513
110 11 12 13 14 Measuring point
Fig. 24. Compressive stress in buccolingual direction. (Unilateral free end case)
Table 1. Fringe order in photoelastic analysis (Mesiodistal view)
Measuring point
Direct retainer 1 2 3 4 5 6 7 8 9
Akers 45 9 g 5 10.5 " 10.5 11 14
RPI 6.5 9.5 10 8.5 10 12 8.5 6 14
Bilateral .
RPA 45 10 9 5] 1 12 9.5 7.5 14
RPL 3.5 9 9 6.5 10 11 9 9 14
Akers 6 8.5 8.5 6.5 9.5 11 10 105, 14
. RPI 3 10 9 75 12 13 10.5 11 14
Unilateral
RPA 6 9 9.5 45 11 12.5 10.5 10 14
RPL 5 8 8 6 12 13 10.5 10.5 14
Table 2. Fringe order in photoelastic analysis (Buccolingual view)
\ Measuring point
Direct retainer 10 11 12 13 14 15 16 17 18 19
Akers 1 45 £5 55 1.5 1.5 3.5 35 3 1.5
) RPI 25 75 7 6 1 1.5 35 3.5 2 1.5
Bilateral
RPA 1.5 5 6 5 1 1 4 3.5 3 0.5
RPL 1 55 6 4 3.5 2.5 5.5 5 3 2
Akers 1 5.5 55 4 0 1.5 35 3 3 2
. RPI 1.8 6.5 7 5.5 0 1 6 45 3 2.5
Unilateral
RPA 0 6 6 45 2 1.5 25 35 3 1.5
RPL 0.5 5.5 6.5 5.5 0 1.5 3.5 35 25 0.5
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Table 3. Compressive stress in photoelastic analysis (Kg/cmz) (Mesiodistal view)

Measuring point

214

Direct retainer 1 2 3 4 5 6 7 8
Akers 543 81.5 81.5 49.4 87.7 91.9 84.5 132.8
. RPI 78.5 86.0 90.5 64.2 83.6 100.3 76.4 72.4
Bilateral
RPA 54.3 90.5 81.5 59.2 91.9 100.3 76.4 90.5
RPL. 422 815 81.5 64.2 83.9 91.9 72.4 108.6
Akers 72.4 76.9 76.9 64.2 79.4 919 80.5 126.7
i RPI 36.2 90:5 81.5 74.1 100.3 108.6 84.5 132.8
Unilateral
RPA 72.4 815 86.0 44 .4 91.9 104.5 845 120.7
RPL 60.3 72.4 72.4 50.2 100.3 108.6 84.5 126.7
Table 4. Compressive stress in photoelastic analysis (Kg/cmz) (Buccolingual view)
Measuring point
Direct retainer 10 i 12 13 14 15 16 17 18 19
Akers 16,5 480 560 550 9.0 230 340 362 31.0 250
Bil | RPI 40.0 85.8 80.0 78.4 18.1 25.0 440 40.0 20.0 15.0
ilatera
RPA 20.0 61.9 78.4 66.4 16.7 12.1 35.2 32.6 25.1 20
RPL 15.5 69.4 69.4 54.0 46.5 48.0 59.0 40.0 27.1 20.0
Akers 18.0 68.0 63.4 50.0 0 171 30.4 25.0 23.5 18.8
) RPI 434 783 804 694 0 1386 582 492 345 12.8
Unilateral
) RPA 0 65.2 67.5 489 25.0 20.0 29.8 35.2 32.0 13.8
RPL 77 70.3 88.0 74.7 0 247 33.0 31.4 237 7.0
v. &2 ¢ 1% 2 BAAA AHAE L o 9T
7t Yo 53 AARA A} T49H
Kennedyd % 13 =+ [F39 F42 A Ao} w2} = FHeol) A AF7F Baket.
29 AEAzA 2EH P& HF4 AHA SHF4 W g+ strain gauged °]-&3}
o A LR AA}E MY FE FA B Wj2nesesarsee) S gl 4 88 B4
o2 IJALEE dosiH, shsA AR #j161723.365455) o) £.qF Q A WSOSLDEG ol
oAy 5oz dojus Saskel o3 A ol &8 gh=rll Fehy SHEAY L el w4
2 Ay} AEA At HYE 2l Agol A= 9 AgAe) & A & Ao A
B2 F4olz AAA oljd PEo] e < d& e Z=, 78 Fxe s
2E, dAF=EH", AHFAFAE T3 HA AlH AAe HE &3 FELE FA FAs
3 A} 2 FHRA AL £ U= o FHEAS Hrlsled F8F WHez
% sejop gopmrer, 1935 Zakol )b A& Hojstd Fof
Futel A Faox AAR A e of §&H o] 3 A FopllE 229 Fwt
£ oHEg AdiAe} AEAzH AFHL A SHEEAY o A9 33 FREA &



Aol o3& AF7F A= o] ke,
Futadd F4oxo] ol claspE
= claspy] B84 Awixo] 7raiA =
o] ZA3 F2 A=A gt
Akers claspy A3, st EAE Fa
oy oHg AdA AAH ALY + gle=
2 778 AR Aukdt claspE HAHE o
k3, bar claspt BlZE Aol Foo g o3t A
2ol F2 ARLE A gt

Applegate™ & Futda FaolAo|dq A3t
FAAA (FE7HEA armA A4S F2 arm)
7} g3 dgew, McCracken™& 47}%
8o AARFARA I} AEsloid F gnn
A4 o ZAEE
7}A = backac-

AAZ

ZA319 31, Swenson’-&
FARe AN LS

tion clasp® FAstg ey mgzol =H&H
w st Rt N 2For olFdHA A A
G A53HS 54 "ol AX o
£ AFgsA ZapA "ok ER AZEHUR
o}, =3 Henderson™g $9A% 249X o
57kA 8} AARAAR 7 AR 4 g 8
At

dugdaizest 7beA clasps A=

AdFA A= 2t 2LL sixioz e g
ASo] o3 AR $pew, Applegate
7424 clasp?) A FX47 T2 9EE A}
Aoz o] Wiko 21} BHAPE Yehla A
ofote} HEThH S AA HEE & o] Ao
Ao FtejA= gHEE A} BARHoer =P
T e AA=zn FFs e Clayton®-
VA clasp7t B2 Aol FE claspitt
eE o] A, Aol o} &
Zicka whES A7) e o
Kratochvil®?& RPI clasp”} X
s & FolhA A A 7R
Z 4 ot Zxsa AR F4o0H
22l A 2gte] 7aid o I-barst
= 3L AX 2EE o|FEwA Y&
£2A24 & Yok F2594 . ‘
Kratochvil®# Krol?®-2 Zu}
sl A ZA A AES

Ae ARAE AR vl g5 8

75)‘—

=

»azi_xr
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g ®udtg o} Cecconi®®e A A A2
AA G2 A F5utdkls Abelst glet
st o vl Browning®*®= RPI clasp®} 7}
ZAl claspiloll E5uwekel Afole gidtx 3§
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— Abstract—

PHOTOELASTIC STRESS ANALYSIS ON THE SUPPORTING TISSUE
OF MANDIBULAR DISTAL EXTENSION REMOVABLE PARTIAL
DENTURE WITH VARIOUS DESIGN OF DIRECT RETAINERS

Chang - Ho Lee, Kwang - Nam Kim, Ik - Tae Chang
Department of Prosthodontics, College of Dentistry, Seoul National University

The purpose of this study was to evaluate the strecs distribution developed in supporting
structures by distal extension removable partial denture with 4-types of direct retainer. The direct
retainers examined were Akers clasp, RPI clasp, RPA clasp and RPL clasp in bilateral & unilateral
free end case. 3-dimensional photoelastic stress analysis was used to record the isochromatic
fringe patterns and to calculate the compressive stress at measuring points.

The results were as follows.

1. In bilateral free end case, RPI clasp exhibited the similar stress distribution on distal and
mesial alveolar crest but Akers clasp exhibited higher stress concentration on distal alveolar
crest than mesial alveolar crest.

2. In bilateral free end case, RPA clasp and RPL clasp exhibited the similar stress distribution on
distal and mesial alveolar crest and RPL clasp exhibited higher stress concentration on buccal
alveolar crest than lingual alveolar crest.

3. Akers clasp produced high stress concentration on residual alveolar ridge distally, but RPI
clasp, RPA clasp and RPL clasp produced even stress distribution on residual alveolar ridge.

4. Removable partial denture in unilateral free end case exerted higher stress on abutment

tooth root apex than bilateral distal extension removable partial denture,
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PHOTOELASTIC STRESS DISTRIBUTION D

P

(a) Mesiodistal view (b) Buccolingual view
Fig. 1. Photoelastic stress distribution: Akers clasp in bilateral free end case.

(a) Mesiodistal view (b) Buccolingual view
Fig. 2. Photoelastic stress distribution: RPI clasp in bilateral free end case.

(a) Mesiodistal view (b) Buccolingual view
Fig. 3. Photoelastic stress distribution: RPA clasp in bilateral free end case.




PHOTOELASTIC STRESS DISTRIBUTION (@

(a) Mesiodistal view (b) Buccolingual view
Fig. 5. Photoelastic stress distribution: Akers clasp in unilateral free end case.

(a) Mesiodistal view (b) Buccolingual view
Fig. 6. Photoelastic stress distribution: RPI clasp in unilateral fr_ee end case.

(a) Mesiodistal view (b) Buccolingual view
* Fig. 7. Photoelastic stress distribution: RPA clasp in unilateral free end case.

N A nia Aleknt wiaer (h) Ruccolingual view



