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fAG FaHRe JEAZA F4H YL
a5 JAEE FH02 AU F&o] dol
v, Zbd Aol o8 AuA) 2 ¢
B WYL JARA Hed, ow A
VAL HolY AYY $P& 2N Xt
AUA Fge) e, Ao} 9 FE AzTe
F5 3¢ PUASA obrlstme, FaoAe 7
ZEQ H2E, =9, JHSARA £ 2HS
AR o) Jstel gl A} 1 F9) =)
nEA BN AL HELH YA} 3 7920
4L FAZ 4 Y& UAE sk B}, =8

Fao)R) FHRsel A L 9%, 2518 ol FE
Y FE olFo] FDEA Y BB A
Yot do] WA £AFR, A281 & do.2e

50— 52,61, 76, 87) o

dutr o2 FAX dAe EF HIFW A
Ao &F-& HAFAIA = Qo] N=F HA] 7t
FA4 g€ AdAe 30 65 Fokx ExdA
U7, A B2Fg 7EATe o] ¢ &
AF FAAY 2F ARF overdenture”t 1 o
grejgiet 1963 Simmons 52 FREZF &
ol g ARFATNANE RE FEX) 9 A2
A #AE d& # U= swing-lock attachment
T2 0 A& 3198+ T 2% gying-lock attach-
ment T4 X A BE ZER) 9 A st-
ress§ TILF BARA I FhX A HAHE
RY S 2FHEA A ¢S Huz A&
g AL, HIFW AR A FaeRd HaF
HEEY FAE 9A g1 Foide FE:A =2
FoA do] ZAEAE HUT2Z APANE 5 e
):‘_j_ﬁ]a':ﬂ— _:F-_ZJ..?}H]_ 9};},.2-16.%-5&87) u‘}a}_}\-] _zr. Z]X]
£ AEzAdA 491 ATE F& AU 94 =
S8 T4 Ao A swing - lock attachemnt®} ©H&
5 250 FAAZAE o] §F FAIXE FEA
234 ZHANAN FAsFA] AYA FAXN2F
2D A4 57 A2 nAe $H FAELE
¥R Hrbstmzt gho] B =89 EFold.

RE $EE AFgo] FHAY o} R F4
AR zHd $go] ats=d ol ¥ A
Fgo EAYHE 243t WL brittle lac-
quer coating®*2® dial gauge® ©|-&-3}= W, +S
® 71AA £E A7]1AQ] strain gaugeE &=
}jo"-]g,%.ﬂ.%-MAZS&SQ.GZ-SD %E}/\é %E _E_/_\#‘%,LSJ,Q.IO.
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12, 36, 68, 70, 80, 83) 'rgr":’l' _9__}‘\_%,3.14.30.31.45) laser éyguél&u.vz.
Bus 2ol gk, FEY FaX] & £
B 72 oA AT B F& o] &3
dasp 27443, A2 FFY {FAFA AA,
clasp AE FAY {FAFR FFo) wE Hw,
AR A=A =W GAHES}, FHFAFA
AAdE, 24 2 94 Y2E A< 9E ¥
%‘-_ %—% gﬂ:llé“_atol 13_%3} 9\1;}..3,4.7.27.50.55.82)
f2& T2 Kennedy 7 U F mod. 1¢)
7o o3t shele] split 3 FAEFA o whES
TEA Y EAYL AT Bag FHe gloyn®
¥24 e FTaYXd] FAAFA FHI A
Aol el XA R AP R FHRANZEFH FHS
FEAZA A TS $Y9 V] ARG X
U FAHLZ HIH A¢E S8 B ATFE
Ay 23L& AAG FABHA 34 BEAH B
< AFY F 24938 wHez §Y X
U4e B2 FEIFYY. ol HFAYXA ¢
A 14£FA 9 RPI cdasp & T3 AAS ¥ F
A A7 2 4] lingual bar, linguoplate, swing - lock at-
tachment & 3Z2HE AAF s Fad F49
e ¥4 L HEAH £3 AFINF & Ui
XA 3R AEANZA R A A F9 X 2Zd
Wse Y EX EAS R 5 BN

Hm @3¢ 23 g AL A6 ol

B a3le dlo|t),
I, AEME Yy

1. A8 2&o| M=%

A Hol nYL Ay YA AR det
ez A247H R YTAE FeH ez
31, UnA Xol= Wheeler 7} 71 HF =2
N Fe BolEdEd XolE Eudte ¥
QA A Hotel e ASHAT. 1 3
#8178 28 BE $37 Y 2 epoxy HA(PL-
1=} 7 8HA (PLH - 1, Vishay Co, U.S.A) & 23]
5:12 A% o A7ZAAM 4Z& 9F7A
qag e TEsd, T2 Yo 2PIY
whgo] Aol A LxErt F2FA o) 4
SaheH, 125F o] E2AE A AST AP S
FA7)2 2PN F, $A38 Rt gad o

%
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Fig. 1. Photoelastic teeth.

Fig. 2. Photoelastic teeth arranged in a waxed man
dible.

(¢F #4717 FERTH FE4 =2¥Aole o
oo (Fig. D. »

g9, xoprt Qe A9 e FAE GA
oEZ UFE ST F, FAA =3 A
g2 g FU3Y sehFo] JHE WEL BN
Holg ¢ A 127X AR R Mg, F
24 fa¢ 99 g ot 2¥ g AFsUct
(Fig. 2).

Aolzt wiEE mtw g2 det YL 1T
QBAE o] 88t UAdE AF3A). ol Xof
FFHL =E2HEE 39 epoxy BHFX FYA A
o2 13w o] &317] A& AHTE uHE
713k, B B2 42§ AAF F PL-1
o} 34 B=3e epoxy AWU(PL-3)S T4
2 Xote] AW 3~4 3 TEFJEEA (0.2
m F7A9 XFAD EFL AAsA, 27t
AAR 33l Wl AFE nH¥E A7l BAH2E
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¥ig. 3. Photoelastic cast of mandble.

o] §-. Aolg LAZANY F, 3’*‘%"6’ 2o} )=z}

Ze WYHoE PL-1epoxy HXS EFS £, 3
o+Z mold o F43 Tl %‘3”‘3 Ay =y& &
A &, AN FaY $E FYeE AR
A& &N £ WRJIEE 3Ee HdEHd &
3y (Fig. 3).

A8 =mhox|el M=

r—l% Fhe X9 AFE $3ld T =
ol HE AWAY A 14T RPI clasp 7t
FAREEE Krol 8] 2Ald 8] e 0.010
inch &] $EFHE, 2HPH H2E HNEE Z4Y
4 round from &, AL 2m & 4 R A3
or =G XxA AL AAE7] A3t o 2mm
T2 vo]2x FeolE 428 ¥ €& F oy}
AQdo 2 HFAE wEA YA et FAZ
A2] 9] lingual bar, linguoplate & swing - lock attach-
ment & TE3Y & FRES 44 F2 AF
st vH(Fig. 4).

a% X9} B AY At FEEAEL o
43t HAYGAGE F A F Kol ujd-g A%
AY TAAE ARG F FX|o F9o] HE

FAAAZ Foe AQA F7] sk v
THEO £ oF 2me] #F X A ¥l F3he
F3le &84 e 924 A4S AFAHT

9804 Fig. 5,60 Hgl ulo} o] Ay m3o
gAY FHFE 20X20X5em 9 F& WPl

(b)
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Fig. 4.

©

Removable partial denture frameworks with

three different types of the major connec-
tor

(a) lingual bar

(b) liguoplate

(¢) swing-lock attachment



1atral vertical loaing n the middle por-
tion of the metal bar.

Fig. 7.

2Rt ol 4 YA de F3 H¢2 2ol
7bEdte], EAA smm FAS] HZE rubber &
RH3 o 3hetg A 2&AE 2L EYF
42E& AgAALH, ddAF T2 24T =
de N2(Fig. HE F33td stz st
AAFSREF A2, dFo] d3e FH ¥
ZF A 3 I=E 2| el ATHAE
A =st A oH(Fig. 6).

gAY Fe B RE F, 492
AANARL, FZHRE F e ¥Y] YAHE
E 5 A197A F9 12.5kg o] BH &
HR3F 5 Fig. D FF A1dFNE 428
A9 FAR 15kg FE 7T sF(Fig.
8L 713 ¥, ¢ 22X AHE #5344
Fed 289 g 3A4doY, AR &
oo dA=e 88 &4A #Fr] Asto
23 LAQA HAY FEA 8 &3 e A9

TFig. 8. Unilateral vertical loading on the right first

:

molar.

At 4 32 ¥ & £48 ¥ de
%‘—“-3, %@%4.10.12.14.15.50.5&82)% ,\].,8_-3}.&1 z}- E_asig]
AA e A M &Y EXE SY ¥
Aake Rol d¥o, ojd Ffde 43 249
b stebE e 23g AFste, dFxAY 3t
3 TAFPE Ak sted, 44 4¥L F
P de 4 24 Y 21 T Ao
A8 B7HEd deld, wEtA £ A7l AH
slte] 3tekE RE S wEo], R0 Z FHitH=
F2AE A Aatd, 48 3¢ 443
A FAY F slvke FFol glo] vzt 7t
3

FEY A2 e dtE ¥4 &3
ZFegL A ANer(Fig. 9)
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Table 1. Isochromatic fringe characteristics

Color Approximate Fringe Strain*
relative order uE
retardation N
nm

BACK 0 0 0
GRAY 160 028 265
WHITE 260 045 425
PALE YELLOW 345 060 570
ORANGE 460 080 760
DULL RED 520 090 85
PURPLE(TINT
OF PASSAGE) 575 100 950
DEEP BLUE 620 108 1025
BLUE GREEN 700 122 1160
GREEN YELLOW 800 139 1320
ORANGE 935 163 1550
ROSE RED 1050 182 1730
PURPLE(TINT
OF PASSAGE) 150 200 1900
GREEN 1350 235 2230
GREEN YELLOW 1440 250 2380
RED 1520 265 2520
RED/GREEN
TRANSITION 1730 300 2850
GREEN 1800 310 2950
PINK 2100 365 3470
PINK/GREEN
TRANSITION 2300 400 3800
GREEN 2400 415 3040

*Type PL-1 photoelastic plastic, 0.080in(2mm) thick
f=950pE/fringe (reflection)

HE 2 ¥ZF 358 7M1 Fde 3
AAX 7 AAE BEA 3B B8] By
Y Zol7t & #5E
oY TR ZVNE AFdedE
Table 19 29 PL-1 A89 EZF TYzf=

EHEES
& ek

B et ek

BEXF3l 27

79 79
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F¥E 4 50 R A%
BIPYS YL oFL A
AR A1DTFR) SR zA
g A% AAzH) &
A 2o 3 3219 $9 PIXFE B
%3, RPI clasp°] &g &
27 2 AL AAY NI =
L2& RHASY 28 A5 2
10).

1. lingual bar &
1) ¥& 3

= AU (Fig.

2) HE £3] i85

L a5

%% 3 5L 7heks A$-9 6581 shEo)
74R A Lo7A B Nx2AE FHOE o
R R AAZA] $8o] WA BEXHEXA
AR epubRo] 23 FHAS 38 4L R
Fow g RPI clasp o] A& E F3W AR B
AHA Y A2Y F FYAZFNE 1.23 £
FARFE e, st} 3tdS oA vl
A Vel &8 XYY JerdS B & U
(Fig. 1D).

@ w5

Blal5 &9 A Z 3
A g ler @x ¥8EE RPI dasp ©
238 5w ?‘]EH'IBI Aog 4L
A zFol vt 0.8 %
A HFig. 12).

=
S

2. liguoplate & 47|st &2

1) ¢& &3 85

& gt5o] 74 A A 1o 7R 9 R AxAE
FAHLE o R BE ARZA $Fo)
‘3]"73‘1 HA ¥y lmgual barS SA & A2

Wais RPI clasp °] Zo“—‘}% HE thﬂ?q«] Ao
R T XNzFol v Fg 0.9 TG 8o
UElgt e, okge] A3k A A -r]xl
g ol xaARgE o 6-0.9 x}o] R4

£ 3len, 3 3ds gHgxe We EH‘?M]
ZHA 0.2 29 —‘%Hz}"‘é 2 F AN (Fig. 13).



2) & 3 315

D 55

3 gl 7hed A 1dTA % AzAE
THLLE 3o A s AAzAA L2a F
Halee SEo] YA $XE ¢S BYw AT
AR A2 L F9 A2E Foll 0.98 FHR
F9 $8& BAT, 94 st} ot o] {2 el
0.27e] FHAFE B F Aol ¥5 7
sEAle §8 BE 3T FAEIATH(Fig. 14).

@ H&EEH

HletE & A s AzAdE S¥o] 2
g2 g ger Y AdA 9 2D 247
AzZd F 0.64 FARFY o] Ve

(Fig. 15).
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3. swing-lock attachment & MA|st &P

1) && 3 35

&7 8F 0] 713 A A 1 FX g3 N=AE
FTHL 2 3o RF M- A 2o & X9
¥7¢o] lingual bar Y} linguoplate o HI3{A FA
velgen, $89 2% 1.03EA g& Sl
nlggAl 7 HA vEstz 9 AR x2g
Holl F 0.9 X9 &Fo] ZHI L, linguoplate 2
744 vistA = dtet & webA 0.2 &
T9 HWe dde 58 EXE HJ}(Fig. 16).

2) HE 3 35

323

3 dFo] 7R A 1dFA 3}F A=AE
FAoR o X R AA 2HdE &
¥39 linguoplate off ®]3] Aoz x93 T4
A 1.0 FHAFY $¥HE BYx, HF
AgA] AR Az2FF AFAXFAE & 0.6~
0.9 2F9] B4R S8 & Byon, & &4
He g ZAA 0.238 FHA57E YA
2o+ (Fig. 17).

@ H&5s

B &5 59 AR R Z2A e §Eo] 2
A &3 o linguoplate AIA S} BlSE §
EEFEE BYov 5% AUA A2 F4
Aol YelIA &2 AEE 71 He $7o]
Bl (Fig. 18).
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Ao} AR F4 A9 A4 X0} AER9
FAgel & T Eo| Ansn, A7
HQ mPgsAME A A2 AAs 7,
d 2BV A43] gAHReW F ARE Ko}
ZER g e AN 4A Hu,
EAN2AE AAe N2EY 729 gy, 3=
AxA L g€ Fol AANAAY aid] zA
< FA Zgrh. wd feEld Fhoxe A

* 1

459 Ko} Ao} W& 2A Eam
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-

Rf Ho

32

A7 Eled Aot A& Be VAR
ol
=

o] YR FAE Pojot

wehd f@ F2Re AYRE AR
gM AAHL B FeAS dAYRE =
A zA 4 01§ SAsHe A=Gote] e Tl
4 AAH7) gEe) Be gAHC] fuH.
wenn golg Fho R 6] ANAE BEe A
¥ AZE, 94 shpe] ez A9
Hed A2 B T 238 A9 FE A2
Azghe] @Rl felw FaA o) LA
£ 899 BEE OYsA 9 fuw Fa9
2479 Aste] me $¥) TAL W o
3. 14, 17,18, 23. 34, 35. 38, 41. 48, 49, 50, 53, 56, 54, 69, 74, 82) :la.’],} o] aiz:sl. OJ;
24 g9 TN £9 BAME Faid
ARN R Aok FA2H 5 718 FAtA A
Fggol 152 BAY & Ax A w2
SA) 9] 477} meSolof Brkm sk, s
® w3 A2YAY WE TN AUAE BT
3}.% ﬁol-}a_% ﬁ?g}.}" Qﬂﬂ’&%Zﬁﬂ.W.70‘7l) -2-5:94
A9 Aoz A REZAY BEH} A5
H2e ANNE F2YR THaLs) BAE Y
BEPe soto] Fastth sgich.om

98 FaA 29 nAgel ud IYY
o Yol RAES mPHe Fato] Yrud
S, BY FAAINE Foio] AN}
Aot AEF Futo] REAT. gepy FADYA
£ 389 BEAE BAL ANAE Ao} 5r]
A BA 1%L A2 e B4
T2l e FHLL2REY AXE sHAck @



‘:]_:17_ %—ZJ-E]:I_ %l‘;}. 1,40, 6D

lingual bar ¢} linguoplate 7} 8} FaeX e F
AARZAR 7+F &3] AHE-HoA=H lingual bar
715N 4 78R 23Y o lingual bar 9
Ade TRz AFE HE7] A Fox
f2 Aene 3 4~5m o XA 71 £
e+ half-pear o] linguoplate & lingual
bar 258 o AFEHE $Fe 24 apron 9
27tz FAH 4Ae Aol cingulum AR
FARAL Ho} HEFAR A3t AolE W=
A olgole AW FI 1/3 ol TAAANE ¢
HA AA = ook ¥}, linguoplate & AMg-<] F%
% lingual frenum ©] %74} lingual bar & 24X &
Fo] AgE AS, FEAZRAY 3 F4t
A8 Class I T2 A9, XNFFHoz ostd
Aol LAY EHoz AMgde A%, #A Ab
€% lingual bar & &A7F F3e 44X ¥e BY
€ € F ok g oug Fed 9
oME A4 FEIIL ol AAY A XF
Fgoz A Aot AotgLE7} o] 2 «F7t
A2 A dNAEY TR Ago] &
#3ltl. ol 7% swing-lock attachment 4]
27} gtz AgEHo A 4 o} &t 2ees
o

swing-lock attachment &) FZEAE FHERW
F24e dA FA A9 T A5
ngual plate), ©34h, X F(strut), FH X HUE
(hinge attachment), lock-latch attachment & T4
O] 5101 9;1‘:]'.2'16'19'20'87)

AEGe 98 A 3 AZARA EHA
lingual bar & YT EF O E o]&FA I Ko}
o dz 2 QY FNE A8 =Y &5uke
AAFAZAN AFE @A hinge R lock - la-
tch 9 Zgoz AYNAE 7FeAsto X9 4
JHAE §ol3tA 3 AFe AdA ¥
undercut 9 F&3dte AP FAZHN2ZHNY 715
sted 4 AdiRd s dAHL 4 AFE
£Zutel d@=o] Jon P olEUEE
Ao dRrozAN JXFFH} 2L FHoE F2
Hun &5u A B AHE SteAse T+
820l lock-latch attachment& &©Zule] 3
HEge S oXdd 289 latch 7 7%
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H 1L lock & ©&utel] LA o] g}, 267 1963
4 Simmons 7} swing - lock attachment =49 X &
g AT o)FH22? swing-lock attachment 2]
AA S ol&o ANHe] HE A7/ H2 g 4
Aolojr B HdYere FEd &9 SHPe=
3ot FrEle FAAA Y 9o F d2FAY li-
ngual bar, linguoplate, swing lock attachemnt & %
3l o2 o] RFYo] IS A AETe]
Aty 89 EA4L viadnz .
Y& SF%e Ay T ¥ad 9 &
APe Ho] TPFYE o)83ld ¥Ed EA49
48 £X 8 nFste P22 AA FIHA ol
ol &5 JeH RAR i £y oA
AA e EAE Yol FRAE & Jv FHT
F0H ARz 2de AFste HWFH Apold)
ARANE Ao 2R U2 Ho] ANA HFT
(polarizer) & T3 2H HFBY T} 4
e AT WA JdeA =9, o Hio] mdo
PALEA =HE 2l ZFg3n e FEYEY
ztel} vl ellste] Yol EeAA 914X 9 (phase re-
tardation)©] YojUA H3 £ Wgo g FAd
Wol T ¥l Wil JAEW, HPE W
o] Yyt BAEAEA Yol THE oA doh
FA WHE Yol et RIe EAl R
ASYE AE3T ALY Beq g eEs
Yol EAE FH3}A RI}EZ, EA EH
FEd 38 ARE Yol FAE & e 28
BHAZ FFste A BHAAN A7 14
FHE v A #Edse gl rlgdes
534y i L, o] ¥ =xd #
B4 AR GAEATTT GAEARE ] e
&l 2359 9dA o] WA}, 120 1)
2 d79X HE, 3A4AQ FYE e B
& AF3 FAYoz $¥ EIE TV
AN e 239 WFol AFLdE dA 5w, st
FEYL F2E JAANIEA RE T2 5
BEXE FEsor & Aolut, o] W& A A o]
BRsH, ¢ REAYE SRHoET B o
ol gEdl 8 EXAHE 2] P& gHol
th. WekA B AP s FAA gl vHArE
B T8 ZAPS o] 83t 3ANLA Y E
239 e wkAl7} 7bed 24 £2 HAEES



TE3t, RYPWA LT &8 FH7F SfA
AL 5 A StEEA AW 8 EXYYe
e BEY WA = FFT 71F9) reflec-
tion polariscope & AH-3l2 2 A S5FX) & A4
%t A4S zn Joka A9

£ AFATANNE FEAH F3 5o uE
A4y dEE 7tE o &3] sl A¥gds
g Bad st HEEF VAR ARE AR
2 A g stetFo 133y 257 Ay
A HQ AXNGHE Tejsted 339 3etI
AEH AAE {AEHA AEs7] st ket
P n¥e sty ¢ X REW AXE
g+ UEE FXE ugdstd HYsA.

£ @+ A& lingual bar, linguoplate R swing -
lock attachment FHZ2Z A4 A48 JH #A
FAe 2 B, $7%, undercut Yol =l A4
A9 FAEX A S8 EXFFo] B=A v
A st 4& HF QX FLRALEA
freld 29219 AiXd] f2g clasp 2 H7t
Hi e RPI daspE A% FoeA ngdy
H2EE gAY F2ERT $E8% 249 g
E% _1?_015“ %ﬂq.ﬂhﬂ.slw-mvs&ﬂz.ss)

2 A7 Hd¥AHAHE EdE 59 EXUNL
MEHo g 183 B, ¢ J5F 3FoE, 92
A5 3Fol€3) lingual bar Q! F$e HAF A
X FWRFo 2 S o] IYF =1, linguoplate L
swing -lock attachment 8] ZA$-% HF AR F
WEo A HHFEoz o] RAHE AYS
Holx 3t o1d B 45 apron TR
FAHE 92 F2EA A3 AW AdA 4=
dEe] §90] BiHY AR UFE A
Aoz ¥uy uFA} dgolztn B &+ A
o},

swing - lock attachment & 3§ f-e8d F49
o wEgo] 7AHAA Ao x| X3 undercut ol
AZFsx e AFE AQdA o)gsto X325
olFdtEz, AR EFad Mg F93}R
S B3 AL BHGEe] AE dod| A%
BHAA o] HRAFE X 7FF] o]F3td AHo] 9
Aol He] ol AHo] & F4AY-E 287
2o metA o] NHE 7 AFR A& 7}
7HE A A7 & oA &% Fubd o
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A S0 45 F YzA ) YA 3o s}
7+ B9 3 Yo mA $Folm, waF
¥l I A Fa g Jehin, =8
Aste] A% X4 E Hute] hubgHe A
A FA&9] JNAZAEE s A4 rest 9
ETE I8t FRH o Aok, olg o] swing-
lock attachment 8] XF& X L H3go] g
Z4zte] R ote] X7 undercut ol F& 33, 7%
Al 2] TRt o] X A Yol HEHA g2 sty
7 AFHoE Aol ¥sstq 717] dEA
Adiziel #FF F42FQA YL JEA ¥
A FAARE A E3tL A7) PEQ) Aoz
g Hste A7 BA'P2} swint - lock attachment
NEEY BE FAX) dAle Ao Ze] 23
29 A Bl BE ZER) & A ZA A
$8& FA%te dF Ra2PE 13so B o
swing - lock attachment F4:2]x]7} 2] X4 33 =]
Az ot ArjA o nlX e $7 EX el 7H
FrE Aoz Yri= A

wetx AZAA FEe AXzFd Jeht
€ FHAe €22 Y lingual bar o] FH A7t
AY¥ =9, linguoplate, swing lock attachment <]
«g o]Fn YN 23 AA RN A
& e Ao 9 350 F=2 HYA ¥
22 8F 3% e d Y EEZHE 3
FHo2 13 B, 3F o] e &9 39
L EZEE lingual bar 91 Z$E AFAUNA T4
Fox F2 ¥9& 35 & AAse Aoz g
%2, linguoplate §1 A-$-o& 3dhet stdg mat
Az W dge 22X vad ge §o|7 3
ARt 1% EEHE S B 4 Ao swing-
lock attachment o] Z$-E Z& 44& Boli ¢l
Atk oY FE FTHAHY $9Y FFL 93,
IE §Y EASATE] A% 7289 d2FR
A7Ale] dxzo] Z RE3 YSS ¢+ U8l
8 UF Fo] M A e vtgiH e FFA YA 4
dele S8 JF AU E HES 1A HFAYA Y
Aol FQ=e FH247} lingual bar Q1 B$-
7} 7+ Z UL, linguoplate, swing-lock attach-
ment o] €22 FAHI &L ¢ F AN
oldl A& HE &5 WE yidH 29 F
Ed€ AAse #HAA lingual bar g BHE



HZAYA ] clasp o AT AR =} linguop-
late %1 AolE UE FEFary AYXAA
Bl 7t 283158 AR &A HER 3
9o} x4 Fatr} lingal bard HSol Ha
AdFez HojAA HEZ RgFe] HELFR
487 HZe HEY S AX s AR 199
A% 8 deHx #2423 Aoz HasHe Az,
swing - lock attachment &} A%+ o 719 A4
Aol 3 A Heg 71 AL Yol REIHe
g ¢ & U

swing - lock attachment & F%3 2]x)4e] &
d #AJFEF NAAA FFEL A,
H3552 2dste A5 F8Yo) FedA &

. FBEEE AXA R A, XA o
Hale AMA cPEAUY AF, Yha)R 4=
ol 242t A gol A|a 4o A8l WA ¥
Al HBIE S e €&5AF, AU 459
A AE45E, Jd¥Agd 47 Agteo] Y7,
RG] EdgB AT AL Fert. o HF ¥
ol A8 A osle] o)A M Y =
o EFAE FAo 97 Az L R &R
e R 9xde Fgo) gadon 4y
33 e 9FRIVE nFse E o HE S
A&t Al &F oY ¥ SFZNME swing- lock
attachment 529 X|7t X4 332 Hgdoly A
HR o A §8 EXEYl A 5T Aoz
YehA =it

ojghe E HYo B S8 AP Az A
AR otol] Ao} FREI Hete] dutAQ Zie
A7y FAAE B¢ FAdE ENE F X ove-
rdenture 7} titolR ot AA= HAS MAG
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Fig. 9. No residual stress in the photoelastic mandbile.
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Fig. 10. Lingual bar : Stress distribution of middle portion of metal bar(edntulous area and abutment
teeth).

Fig. 11. Lingual bar : Stress distribution of unilateral vertical load of edentulous area and abutment
teeth(loaded side). -

Fig. 12. Lingual bar : Stress distribution of unilateral vertical load of edentulous area and abutment
teeth(nonloaded side).
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Fig. 13. Linguoplate : Stress distribution of middle portion of metal bar(edentulous area and abutment
teeth),

Fig. 14. Linguoplate - Stress distribution of unilateral vertical load of edentulous area and abutment
teeth(loaded side).

Fig. 15. Linguoplate : Stress distribution of unilateral vertical load of edentulous area and abutment
teeth(nonloaded side).
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Fig. 16. Swing lock attachment : Stress distribution of middle portion of metal bar edentulous area and
abutment teeth (Ipaded side).

Fig. 17. Swing lock attachment  Stress distribution of unilateral vertical load of edentulous area and
abutment teeth(loaded side).

Fig. 18. Swing lock attachment : Stress distribution of unilateral vertical load of edentulous area and

abutment teeth(nonloaded side).
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— Abstract—

A PHOTOELASTIC STUDY ON THE STRESS ANALYSIS UNDER
MADIBULAR DISTAL - EXTENSION REMOVABLE PARTIAL DENTURE
WITH DIFFERENT DESIGN OF THE MAJOR CONNECTOR

Kyw-Chil Lee, D.D.S., M.S.D.,, Kee-Sung Kay, D.D.S., M.S.D., Ph.D.
Department of Prosthodontics, College of Dentistry, Chosun University

The purpose of this study was to analyze the magnitude and distribution of stress using a photoelastic

model from a distal extension removable partial dentures with three kinds of mandibular major connectors,
that is, lingual bar, linguoplate, and swing- lock attachment.

A photoelastic model was made of the epoxy resin(PC-1) and hardener(PCH-1) and coated with

plastic cement-1 (PC-1) at the lingual surface of the epoxy model and set with three kinds of chrome -
cobalt removable partial dentures.

o)

A bilateral vertical load of 15k9 to the middle portion of the metal bar crossing both the first molars
f the right and the left, and a unilateral vertical load of 12.5kg to the right first molar were applied

with the use of specially designed loading device and the reflective circular polariscope was used to

analyze the photoelastic model under each condition.

1

The following results were obtained :

When the bilateral vertical load was applied, the magnitude and distribution of the stress concentration

of the edentulous area and the terminal abutment or adjacent teeth was in the order of lingual bar,

linguoplate, swing - lock attachment.

. When the unilateral vertical load was applied, the magnitude and distribution of the stress concentration
of the edentulous area and the terminal abutment or adjacent teeth was in the order of lingual bar,
linguoplate, swing-lock attachment.

. When the unilateral vertical load was applied, the magnitude and distribution of the stress concentration
of the termial abutment or adjacent teeth on the non -loaded side showed the least stress distribution
in case of swing-lock attachment.

. When the bilateral vertical load and the unilateral vertical load were applied the swing - lock attachment
showed the mildest uniform stress distribution on the edentulous area and the alveolar bone around
the abutment teeth.
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