CHEHR| 2t 2 M 85| X :vol, 37, No. 1, 1999

telescoped 9 Claspd SAAAE o] &8t E49)% 2|2 =22 9
oA EEo) B A f e A7

.M B

ool Aopt BAY $REAY Bl A2
A& 714 F29%), YSUE, AIBA, @
Wdd S el gom o|F AN FaolAe
7V Qb AgPolth® ol goln Sae)Ale
BAtRoN BB DAL BEAh} A7
zAoz AW s Aol Fasw, ol
FaA7k Aoz seNe AgA g 22
2T 23} A& Q7] mRoltk wHeh 9
@ WEHFL e F2o ol ool Ao} 2z

Aol F4 e weol Ugd & glov,
Aed, AFde Wy, A2 44
QAo AR FYoE 3
29139 o5 AHELE F7} 5ol fa wgo]
& 5 QPSP ol A2 Mg e o]
AAAE AR F2AG el Wl Pole
olsheka mYLE AUAG AENZA 29l 4
24 @A el BPaA) B A2EA o 3
JETCELS

Fa A4 WY e AYA BEYgos
FEAA ABAZL A28 D& 94 FES QA5
ofok @}, et 2t Bt Famiet RkEA ok 1
#9 24 29)n AZAY Y7} thas] oz,
Lokt gol MokReze] fald Yol =
293)9) 2t 74 820] AARIo) W} o)A m
ol ARA FAZAH BEAZAN B2l
A B8 2337) e S ol & EAol, o

K

|

104

23 ol 2 1B B2 SRpEIensMo] Zho]x|
o Zt P 8s & AFAZA, HHIARA, 2
FAY2E, AN REAT| AAWs} g 2
BHEXNZA Y SHEF o F3S u)x 7))
I ATE A g},

ol B1E FolM: DY AT FHO T AKX
B E AHE3 Rehm®™ 2 A Aax 23] 93
A1s] AAHE FEAT F2927} 7154 A
Aol #M97h Ad EFHAUl Aok e
A ol2igt ol 2 A UiX| 9} X ATte] A W=
A V& FAsiA| gele Fvkx Rastdrt Ko
ber® o]2]g g 2| A9 HYPH LS AFapAA,
ojz)e] Mefutato] g whgko|m W 9jako] Mg x|
obe] el el Ao Ath) e} Fao)Rje] AZo|
7FeA € FsiA] Yol "ol B s,

28t FolollA ST WIS BAsle uhio
E+ brittle lacquer coating®, dial gauge®, 7]
A%} strain gauges, holographys, #et4
AR, ety So] Bo) o] 893 Ur}.

olF FEHLAYE 25 4Y WY e A
A<l Fle) #EASEr2 7Y RdR
AL sk Ao2? ZAFE9] Bau) A )98
Bolol| A} da] o] &5 31 glrpoasss

olgIg AHY fIeiYL HI9 Faox A
T frEtade] @ol o] &5 1 9lon Z7)dE
229 A4S TR o2 ® 149 33ty
S 2498 o G A siaste gt

9
23 glov, FaeAst 332 Nz

A

oko.
2



AE F2EE 7MRstn Adste IAARE 1A

1 sl Ao 14T AFEY wed we A -

B 7I7¢ 33 38k Bl MAE A&t
A F9 2.1 gap element, spring element £ ©]
L3 AFAHS A 7le® AHESHA H3uoh

olo Azl o] & 3AHY T LAEAHE o &
st B FNARGT 2K E FAg a4 3t
& 71e o ol23t dyamEy Fholx[o] FA
o] A2 A LEHEA g e 4o FH2Z T4
oJx) ¢} vl uE W PFEA vjX s 58T WA
A7} o Aol7} Qe Hef oS JHAA
5o} o} & AFsA HAoh

A9 4 BATIAS S ARS ASHE B
$7A % $EANTAD AEHE S} FEEA
o} Hz HEUT olF AFAFLE WA A
ob$ 30l ik sot A9AAS, stet $2A 20
748 2Ye) 2EHo} AN nY3te} FHT 2

g B wHZE SR
g o] &3 T4 9 6% AL
W3y dAzx FHE o] 43 TaX BEC
2 AZsHtt R AR 249
AP RAGRAE A9 g FLstA A st
T 2do] nuE fo3lA 37 ¢t dERFH S
NE ARst YA 9o W@ o #e] B3
Y dy2z3E FHE HET, T oA 2FE
HAES dA] 5F A3t oA FHAZE
A AR FHE AT Fig. 1).

AR P& 1Ry AelA WY dyxd
Z FHE A8 A A kA4 F/EL
2 XA dEg o 33E AFste e o
Jdold AMER X o] ATt ol <]
EHoe FeAxy FAXE 93 g2EL] 2
A7t BAEo gonZ dojAs FYLE 49
& A A o] LA Bl whe} A =}siRt.
defl a3 E FAh9X = U2 AR g1, FT8
2 2y A dlA Fe=ZrF AR o &
3 AR AR stm, AR BT YjFEAateld)
spring element®& FAJ et 324 RH S |78}

105

Fig. 1. Study model.
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Table 1. Young' s modulus of elasticity and Poisson' s ratio

Material Young s modulus(E)(MPa) Poisson’ s ratio (¥)
Type IV gold alloy 99300.0 0.30
Dentin 13000.0 0.30
- Pulp 0.45
- Periodontal ligament 0.45
Compact bone 14000.0 0.30
Spongious bone 1500.0 0.30
Mucosa 0.45
Resin teeth 2690.0 0.35
Acrylic resin 3800.0 0.35
Co—Cr alloy 206900.0 0.33

Table 2. The design of removable partial denture and number of elements and nodes

Model Retentive element Element, Node
i Akers Clasp 42909 9833
11 Telescopic Crown 42926 9848
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Fig. 3. The measuring point of stress and displacement,

. 2nd molar root distal cervical surface.

. 2nd molar root distal middle surface.

. 2nd molar distal root apex.

. 2nd molar mesial root apex.

. 2nd molar root mesial middle surface.

. 2nd molar root mesial cervical surface.

. 2nd premolar area gingiva.

. 2nd premolar area cortical bone area.

. Right canine root distal cervical surface.
. Rignt canine root distal middle surface.
. Right canine root apex.

. Right canine root mesial middle surface.
. Right canine root mesial cervical surface.
. Cental gingival area.

. Cental cortical bone area.
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16. Left canine root mesial cervical surface.
17. Left canine root mesial middle surface.
18. Left canine root apex.

19. Left canine root distal middle surface. -
20. Left canine root distal cervical surface.
21. Left 2nd premolar area gingiva.

22. Left 2nd premolar area cortical bone area.
23. Left 1st molar central fossa area gingiva.
24. Left 1st molar central fossa cortical bone area.
25. 2nd molar root buccal cervical surface.

26. 2nd molar root lingual cervical surface.
27. Right canine buccal cervical surface.

28. Right canine lingual cervical surface.

29. Left canine buccal cervical surface.

30. Left canine lingual cervical surface.
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ABSTRACT

A STUDY ON THE STRESS DISTRIBUTION OF ABUTMENT TEETH
AND RESIDUAL RIDGE AREA BETWEEN TELESCOPIC
' AND CLASP TYPE RPD BY FEM METHOD

Jai-Young Koak, D.D.S.,M.S.D., Kwang-Nam Kim, D.D.S.,M.S.D.,Ph.D.,
IK-Tae Chang, D.D.S.,M.S.D.,Ph.D., Seong-Joo Heo, D.D.S.,M.S.D.,Ph.D.

.Department of Prosthodentics, Graduate School, Seoul National University

The purpose of this study was to compare and evaluate the stress distribution and displacement
developed in the abutment teeth and residual ridge area by madibular unilateral distal extension
removable partial denture with 2 different retainer designs. The retainers on right and left canine
and right 2nd molar were Akers clasp in one model and telescopic crown in the other model. The
stress distribution of abutment teeth and residual ridge area on two model were compared and
analyzed with 3-dimensional finite element method. 150N and 400N forces were applied verti-
cally, 30 degree and horizontally on the central fossa area of left 1st molar of the removable par-
tial denture, and then stress distribution patterns were analyzed and compared.

The results were as follows
1. As the magnitude and angulation of applied force were increased, the magnitude of stress on

the right and central residual ridge area and the right canine of the telescopic type increased
and comparing to those of the Akers clasp type.

2. As the magnitude and angulation of applied force were increased, the mesial direction of dis-
placement on the right residual ridge area and the right tooth of the telescopic type increased
and the distal direction of displacement on left residual ridge area and the left canine
increased comparing to those of Akers clasp type.

3. As the vertical force was applied, the distal direction of the displacement of the right tooth were
greater and that of the left canine was smaller and the upward displacement of the right canine
was greater in telescopic partial denture than those of Akers clasp type.

4. As the 30 degree force was applied, the mesial direction of the displacement of the right tooth
were greater and the distal direction of the displacement of the left canine was smaller and the
upward displacement of the right canine was greater in telescopic partial denture than those
of Akers clasp type. In the horizontal force the results were same in right area tooth but the
distal direction of displacement was greater in left canine.

5. In both removable partial dentures, as the magnitude and degree of force were increased, the
stress and displacement were increased. The compressive force was dominative than the ten-
sile force.

6. In both removable partial dentures, the magnitude of stress was greater on mucosal tissue area
than that of the alveolar bone area on distal extension residual ridge area but the result was
reversed on anterior residual ridge area. The displacement was always greater on mucosal tis-
sue area than that of alveolar bone area.

Key words : Removable partial denture, 3-Dimensional finite element method, Retainer, Telesbopic crown,
Akers clasp, Force, Displacement
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