I.M B

T2 X7} QHEtE o] Qe 2H 0 2R WA
gese #8&E WA st AAl
e FhoR] FHe d¥E IP A
Axga s, dstd 34 JFAY {AF
XNE AMgshs XY AF AR gyt
HQl EYP2TE A= A AFH FA
A2 Y ¢ Udo?. Aoz 943
AFd FAF {FAZX ] wgt] guixoz
Bo] Ab&de A#Y AY FAARAE A
8 ul8(bar type), L2l F7ERAS] X3

E‘é}iﬂ'—\: Fz Z2=9] wrought wire
aa}]}\n agia F2 E92Z9 wrought
wire S22 XHFE & F AP,

gLz A9 7|23 ¥ —?° A )X &}
AR AzF ] st HoFgY FAHES
w3 et @, FAld ARl thate] HA5H9
RIS 7oz FAqX Y JEixe FA
oLt ZHtge o AUAE HIRET JES
2)19) 9ol A5 7 XA G E o} grp>
40)

a@s}ﬂ] YRS Seaxe] 97 =X
2 2R g $F& FET] “‘°}H
AZ}E FuE 4 A7l AA(support),
o)) 9] EWeFE WAIS X9 A (sta-
bilization) & E=X3= A (bracing), X7}
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- o [e)
\—“F‘%a

AR gl A o2 olgdlE = 2}ol
F= FA(retention), FAIF-7} R thx|ol| 7}&}
£ 39 dstes B reciprocation), A S
F A3 180% ©]F Aot 3t encirclement,
A7} HAHE fA AS W FHAZE= A
X0l o}F-H Fx 718tA] Yolof ste FEA

(passivity) 52 & 4 Ak
29X BeE BAse 2gsze &
AL AR /42E AR/} A=

AW XA AuiFAEZGo] Fa3din,
JYUAE o2 o7t
2% Yarm)9 F9

olgofi =
FrA R Aol, Ed)
23 (flexibility), 257}
AYXHY AYUAE F-9¢} dvht FEstA
AEHERA oRP50] X
T3 {FAE AGdte FHEZ 49 KA
2o o7} A4, AA 42 =)
o, &9 Felo] metr] F, dFo| PR
S48k, Y 25720 uEME ZolE
E—°]‘3‘1 7~]—r—4 o) wata F, T8
red g RA7o] ¢33 FAXE i°“4
%E—v-"ﬂ"it QoA &3] o] &HE= Al
7PX1 Z01(0.01, 0.02, 0.03 AX) 2] AHAEE
Aot A 147X 9} Al 2t Fx] o 2+ surveyed
crowns AFste FAT F, M7ixle 29
22X F ¥ Fx, Y89 F=, wrought
wire SHLEZE ] °]%§ i 87EE I9F
He PN, Y P22} AnA



Edfol Wl wo] A Wt Y, e
BUAES A Zzte] Fefj2zo] Q7=
ARYY zlo), =Y FIF AUAENA &
Bhaxzel Hole] Aol(aTA tFX|3te
ABEQ] v ) ol }E U Wizt FY 5L
Hlal dekazt stged, 4y As dad
AAE AA7Nel olo] Hish= wpojoh

=2

—

II. 0f

B AFgALEe] T AF F29A)9)
AR o) 958 Fx Fe 2= )49 wrought
wire EH2ZE A3, °l& wrought
wire SH=ZQ] FAA ] 53t Ao
FHx g 9go] AgHE AL WA F ok
A7) HZoltP. Morris 5°#%F Brudvik¥
Morris®= S22 FAAS Folur]
3t D —oj¢k ¥ (stress-relaxation cyc-
ling) ¥& ol 43l ATAL Hwalgon, o
F Morris 58 958 £z Zg2x9 &
dde] Sz AH - F9 v g 9L
Benga Badtth 198339 Frank &
8 7tA Ni-Cr¥#3# Co-Crzo 2 e F
Z S22} wrought wire Fej=ze) 3
WEo 2o W9 (single-displacement me-
thod) & ©]8-8ke] 19-A0]x] Z-& 20-Alo] =9
FZ 93 "2z {IAol 18-AolA
wrought wire Ee| 2= 9] §AA 7 b5t
X3} r). o] & w2} Nelson S92 4 A%
Z4 o)X oA RPA &2 cast round &
HELE ALY FANE T EN
AZFW AR 7HeiRE G (torque) S A
3o FAAAGT Byt

Wrought wire EHEZ & Hu 2 A FH oz
AHE-EEH® 53] T X Alo] o] F ko]
o A9 3 ¥ (soldering joint) 7}
g zzo] FRAH ke BedE SYa
x) fFhAol 40%NAE PBAEEEH u-F
AGAol P Ba HYth Fx 29
23 9] 739 wrought wire e~ v]&lo]
A3 HIF=(fitness) 7t Holu} Fax3zo
olgg WA= ol IA F4ETI*. Round

Fefl2az ol A9 wrought wire |23z e}
Aol H]&3la, half round FHEZT o=
AREIT vt Agd g £
3 A7 T4 YA A THE ARG EHH®, ]
Aol ZHEiAE dEHE AR 98
SHAlE T,

1973 ¢ Krol”& % A% & 2X A
RPI Se&x=7} 713 olddoletil F33%
o}, HZ9 =FdA Curtis 9 ©Ho]
g F32 4957% g2zt ddgER
RE 7} Bo] AHEEI ot BuEych
olgjg % A ILE-AE FFY I-bar
2=t F 189359 BHE VIR o
AAAJN HEAol EAB Azt o] Ahxie
e Atolo)] FZo] 7] W), 45
FZ2 2z 9w o dAFHA HY
Tt AE AR A& H Tk AM oA 719183
At

Az FARS A= 8422 F
WA QHarm) 9] Hol, A%, dH e, g7
AR 2 LAY & & F AP, 2 Yuasa
S g 2xo] Fe(FAY £3) 9] wslel
FA=Z o A4 Hstete] BA - Bl
3 8AHE o83l AFSEEN Y
o fAYE AA3cd 8% FAE &
A&

5383 g T AgX A Hudy
247 =24 (adjustability) S 2= 8=
Z7t e 75, olH ¢+ wrought wire
retentive arm¥} cast reciprocal arme] Zg3
o] &3t ® L&A Uth

T AR FAaYR A A9 AAE 9
o] AExHe AzATY B2 AR A
FEA R ro] EskA Ao, 7HE 9 x] o
A 9ol A7t #7gd F Qe 5
YAZ JHfAAEE 2 Xol= F8HY) vf
dolt). ojd HE N3y A3 94871
o] ZrHA=d, AFA ] MLz A HE
Wy o] FjH®?M ol stress-breaker ¢ WY
© 2 hinges® 2] AME, A2 ZAAY Bx 4F

w
e

AR 4A WP, gE AR WP
st ¥y 5ol 34 IQ. 22T e A
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zZto 2 oxe WAHE QASAW AT A
7le ¥¥, q7kA nede AAE HE Al
e yerens Fol 271EA. olHg =¥
9 TR =3 gAY 7w T A
79 &AYE Fagstag e 3
FTHAG. & 7 =¥EL AdAY 3
de Has) e WEE Uz dAE
%E} Q'Q.EM“‘ 01—?—37_7(]- 8—]_ﬁq_9.10.13,18.23.27.43.45.46).
A Hokd] UYL FAHE WPHoRE
48 A7t AgHgEd P 8AL
g AEE ¢ gle Wiy 4% 2As
g d¥idol FEsAU, wES A7}
2okt 1986d Browning $°& X7} 77

1—H°ﬂ*1 7] +5E 3 AL AP sk
3AEAE T WIFE S5 FHxg
’éﬂlﬂ T 4% YA dHE AR g
¥ Bl 9T FA Fod, 5%
de 9% mzvar Eiadad. dAY =

wolXE RPI 812 Zv wrought wire &)
227} ) occlusal rest® EF3he A5

Fx xR AR Y FFS
4 mAda g2iA] goy, HIde o] &3
A9 Holdle FATFHOE KA Q=
Aoz AL Jk ', IBEZ rest’t 2
Ao 4S9 o= R A=t
e A WstEge oA steiAle 7]
391 o] W oA g A A AZ2A 9
Fei7b Aix|e] A o 9%S
6],% q_lO‘ 12. 14,20, 44) .

ARG

. &gz L gi

1. AEN=z

B AddME 4t 2 A 2 279 A
1 A& LASIY FXte] JelE AAJ
2} Dentiform D91DP-500B (Trimunt Corp.,
Kyoto, Japan) & FHBIst T} REL )
33}, Vera Bond®(Aalba Dent Inc., Concord,
CA, USA)E A18-3t9 surveyed A% F33}
FZ EHYPAZE table 13 2] *113}‘5]' ¥ Inst-
ron 4206 (Instron Corp., Canton, Mass., USA)
g o]&3td AFHE FAEHA

2. F2¥D} MADH| M=t

ZH3 dentiform3olA A1 AFx19 A 2
7Rl surveyed F&HE AF37] Y3lo
2+A8}3L, Silascon® (Dow Corning, USA) pu-
ttye] bases} catalystE BF EH3IY putty
914} A5 & injection type2 AZ 3Ale] X
A2 &Y, BAsY 3749 238 3719
g 23S AFssh

3. Surveyed =2t2| XM=t

M A BFEA A 1 &FHe} A 2
2ol wax upS AAI8EL, ©] ff surveyerE
o] &3ld AFAE 24 A, 7 44
¥l 2+t 0.01, 0.02, 0.03 919 AHAEE
252 AZ3 dL(Figure 1), S wa}

Table 1. Experimentél groups and numbers of specimens

Tooth position Undercut Clasp type Number Subtotal Total
1st premolar 0.01 inch R. H W. 3
(resin teeth) 0.02 inch R. H W. 3 9
0.03 inch R. H. W. 3 18
ond molar 0.01 inch R. H W. 3
(resin teeth) 0.02 inch R.H W 3 9
0.03 inch R. H W. 3

R(round clasp), H(half round clasp), W(wrought wire clasp)
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v & FZ3t surveyed A5
Qlteld AHMEE o] &8}
37T HEFsA

£

4. Tripod Y CHEX] 2ol X%t
FRYES 7Y AYRE RxE Auo)dt
% 2yl sl 3 £8& HA TripodE
Aok cH(Figure 2). Zt2he] 23S Silascon®
AFAE olg3dted BASte wjEA =&
w7 A3 A =¥ AFIR. Gze
2] 2 ¥ A block outS A3k, XX <]
HAZ ledgeE I3t Felaz 4o 2
olE YA 31, 2TA Y ZA FAF A,
219 LA FAHE T4 HAE retentive,
reciprocal arm2] 5% #4219 71&EHE ¢
EJY 4 FEHE 7194 £ 22 JASA
(AgaD 2 BAStE viEX) 23 g EUTh

5. Sefaz=o| Mt

7t AYAEME wrought wire SHAZ)
reciprocal arm® Y& o] Fx FeAx, ukd
o) Fx Fe)2== 5 217} wax updtil(Figure
3), AFY FAHL RoI3HA 1Y) gy 29
23 9] proximal plate #¢joll Y25 Fsto
E7]8 S, surveyerE o] &3to] o
FFo] HxE 1g& FA A Figure 4).
S44dE F38E WE, FX3 FHSZE A
Zstdct Wrought wire S22 39 F
Z¥ reciprocal arm¥ dZAEHE F-HollA
wrought wireE A|thXjo] =2 TR P2
3lo] A 3L cH(Figure 5).

6. TE 0|E¢ AlH Xt

AulF A FYAZE FRF o] A9
etz AlZl ¥, surveyerE ©]-83ted 1l vk
& 23 v 9E £3 A% 3mmY
U H2 A7) £ 2o zrE Fgst <l
38 23 A% A1EE HEAJAH(Figure 6).
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7.

ol

1

Instron 4206 (Instron Corp., Canton, Mass.
Figure 7)& o|&3td 2 AJHo weje WS
113 3}31 (Figure 8), cross-head speed 5 mm
/min 2 7} S22 HE 6354 AAFHESZ &
43 o Z2AE AFHE YA

8. 4 2|

7t ¥z AT AFE 38X A
olo] FUT{AE Lolr 7] 93] SPSS V 5.02
for Win(SPSS Inc, USA)E A3l z
ZA%E HwT £ o|F =X ZAIEH
A3t K-S test (Koimogorov-Smirnov Good-
ness of fit test) & AJ33}FN L, ANOVA test,
one-way ANOVA test, T-test, multiple range
test (Duncan test) & E3td 2z} QAS7He)
4L BN

=
=

2 AN A 2 S22 Q1R e
B gt EFHA] g ANOVA testd
F= 9 Table 29 Zo] eyt

Table 30141 & 001 AX ] AGAENA
zjote] X9t FAZ Felo g AFEH
A2 AFR 9 72 EF round FW
X half 8round F} 2=, wrought wire )
229l 07 AFHo| ZAJIHUT HHH
Table 49} Table 5914 R& npe} Zo] 0.02,
0.03 A AHAESQ] B ATFHAME
0.01 AX9] ¢} wZA7FAR round EW 2
z7} 7H & 138 E YeP AR R o A9
AL+ round FHAZR T} half round &F
Hazrt o & ARFYE JeE R, wrought
wire FH2Eo] FHLdde viFZHAE JHF
Zre Y F£AE JEAT

Table 6, 7-& &7 ¢} tiFx]ol A AHAE
o] ztolof| whe} zhzhe] Fe2Z oA e
AFY FAE HAFn AUAEH] 55

1ol A Lebgith.



Table 2. Results of ANOVA test for tensile load

Source of Variation Sur.n _Of DF Mean F Sig. of F
Variation Square
Main Effect 14.956 5 2.990 116.290 0.000
Teeth Position 3.943 1 3.943 153.335 0.000
Clasp Type 1.125 2 0.563 21.882 0.000
Undercut 9.882 2 4941 192.175 0000
2-Way Interaction 0.757 8 0.095 3.682 0.000
Position Type 0.077 2 0.038 1.493 0.000
Position Undercut 0495 2 0.248 9.635 0.000
Type Undercut 0.185 4 0.046 1.799 0.000
3-Way Interaction 0.231 4 0.058 2.250 0.000
Position Type Undercut 0.231 4 0.058 2.250 0.000
Explained 15.939 17 0.938
Residual 2.314 90 0.026 36.465
Total 18.253 107 0.017 0.000

Table 3. Tensile load based on the tooth positions-clasp types in 0.01 inch undercut

Tooth position— Clasp type

Tensile load(kg)

1st premolar —round 0.7924+ 0.0979
—half round 0.7787+ 0.0981
—wrought wire 0.6540+ 0.0719
2nd molar —round 15449+ 0.2711
—half round 1.3222+ 0.2557
—wrought wire 1.0429+ 0.2199

Data are Mean+ Standard Deviation of the mean (N=6)

Table 4. Tensile load based on the tooth positions-clasp types in 0.02 inch undercut

Tooth position— Clasp type

Tensile load(kg)

1st premolar — round 1.2289+ 0.1008
—half round 1.1921+ 0.1409
—wrought wire 0.9952+ 0.1409
2nd molar —round 1.5142+ 0.2033
—half round 1.6484+ 0.1889
—wrought wire 1.3047+ 0.1297

Data are Mean+ Standard Deviation of the mean (N=6)
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Table 5. Tensile load based on the tooth positions-clasp types in 0.03 inch undercut

Tooth position— Clasp type Tensile load(kg)
1st premolar —round 1.7096 + 0.0650
—half round 1.6705+ 0.1636
—wrought wire 1.5430+ 0.1973
2nd molar —round 1.8434+ 0.1228
—half round 1.9993+ 0.1193
—wrought wire 1.78354+ 0.0980

Data are Mean+ Standard Deviation of the mean (N=6)

Table 6. Tensile load according to the undercut and clasp type in 1lst premolar

Tooth position e Type of clasp and tensile load(kg)
. Round Half round Wrought wire
(inch) .
0.03 1.7906 1.6705 1.5430
+ 0.0660 + 0.1636 +0.1973
1.2289 1.1921 0.9952
st premolar 0.02 +0.1008 + 0.1409 +0.1363
0.01 0.7924 0.7787 0.6540
+ 0.0979 + 0.0981 + 0.0719

Data are Mean+ Standard Deviation of the mean (N=6)

Table 7. Tensile load according to the undercut and clasp type in 2nd molar

Tooth position o Type of clasp and tensile load(kg)
. Round Half round Wrought wire
(inch)

0.03 14346 1.9993 1.7835

: +0.1228 + 0.1193 + 0.0980

1.5142 1.6484 1.3047

Zst molar 002 +0.2033 +0.1889 +0.1297

001 15449 1.3222 1.0429

+ 0.2711 + 0.2557 +0.2199

Data are Mean+ Standard Deviation of the mean (N=6)

Table 8. Results of one way ANOVA test for tensile load according to undercuts

Source DF. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 5 1.6260 0.8130 9.4895 0.0022
Within Groups 15 1.2851 0.0857
Total 17 29110
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Table 8% 9= AHAE] W U3 one
way ANOVA test 9+ mutiple range test®] &
H2ZA AYAES W3l we Yelues o
289 Aol /g0l AUS-g BAHP<O.
05).

Table 103} 1191A &= S22 2] Fejo) &
1738 o] ANOVA test9} multiple range test®)
AR Z A wrought wire FI:WA2ZE round &
W22 half round ST o Fx &
2o} (043 0E Aol EATHp<<0.05).

Table 125 oo w}E QAo xlo]d
T3t T-testd] BTH|ZN HFA 9} )] Alo)
dE F94 A= Aot S B p<o.
05).

Table 13, 14, 155 279} T AN &
#Haxzel YPejo] mE AAH one way
ANOVA test®} multiple range test® A]3)3k
AHZA AT NN E SFH2Z ) e ntE2
Apojoll  frejAdel  gied, uFEHME
wrought wire 2227 & ¥ F79 F=
FY 229 {FA7T A& e A (p<o.
05).

Table 16, 17, 18, 19% AT 3]9} thFX] oA
Ztzy A ES] Aol mE < H sk
one way ANOVA test® multiple range test$]
ARZR Xolo] BAglo] & ATAE A}o}
e F9x7F A& JeERNATHp<<0.05).

Table 9. Mean(M), standard deviation (SD) and results of multiple range test for tensile
load according to undercuts (Duncan Test)

M+ SD 0.01 inch 0.02 inch 0.03 inch
1.0225+ 0.3496 1.3639+ 0.3321 1.7581+ 0.1565
0.01 inch
0.02 inch *
0.03 inch * *

p<<0.05

Table 10. Results of one way ANOVA test for tensile load according to clasp types

Source DF. Sum of Mean F F
Squares Squares Ratio Prob.
Between Groups 5 0.1874 0.0937 0.5690 0.0000
Within Groups 15 2.4694 0.1646
Total 17 2.6568

Table 11. Mean(M), standard deviation (SD) and results of multiple range test for tensile

load according to clasp types (Duncan Test)

M+ SD Round Half round Wrought wire
1.4389+ 0.3784 1.4352+ 0.4294 1.2207+ 0.4078
Round
Half round
Wrought wire * *

p<0.05
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Table 12. Results of independent T-test for tensile load according to tooth positions

Tensile load Mean SD P-values
1st premolar 1.0717 0.361 0.0442
2nd molar 1.5336 0.341 0.0442

Table 13. Results of one way ANOVA test for tensile load according to clasp types in

1st premolar

Sum of Mean F F
Source DF. Squares Squares Ratio Prob.
Between Groups 2 0.0555 0.0278 0.1364 0.8751
Within Groups 6 1.2216 0.2036
Total 8 1.2771

Table 14. Results of one way ANOVA test for tensile load according to clasp types in

2nd molar
Sum of Mean F F
S F.
ouree DF Squares Squares Ratio Prob.
Between Groups 2 0.8825 0.4412 113.3661 0.0000
Within Groups 6 0.0234 0.0039
Total 8 0.9058

Table 15. Mean(M), standard deviation (SD) and results of multiple range test for tensile
load according to clasp types in 2nd molar (Duncan Test)

M+ SD Round Half round Wrought wire
1.8473+ 0.4555 1.8010+ 0.0650 1.1611+ 0.0424
Round
Half round
Wrought wire * *

p<0.05

Table 16. Results of one way ANOVA test for tensile load according to undercuts in Ist

premolar
Sum of Mean F F
S D.F.
ouree Squares Squares Ratio Prob.
Between Groups 2 1.2187 0.6093 62.4390 0.0001
Within Groups 6 0.0586 0.0098
Total 8 12772
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Table 17. Mean(M), standard deviation (SD) and results of multiple range test for tensile
load according to undercuts in 1st premolar (Duncan Test)

M+ SD 0.01 inch 0.02 inch 0.03 inch
0.7417+ 0.0763 1.1390+ 0.1260 1.6410+ 0.0871
0.01 inch
0.02 inch *
0.03 inch * *

p<0.05

Table 18. Results of one way ANOVA test for tensile load according to undercuts in 2nd

molar
Sum of Mean F F
S D.F.
ouree Squares Squares Ratio Prob.
Between Groups 2 0.6120 0.3060 19.4661 0.0024
Within Groups 6 0.0943 0.0157
Total 8 0.7063

Table 19. Mean(M), standard deviation (SD) and results of Multiple range test for tensile
load according to undercuts in 2nd molar (Duncan Test)

M+ SD 0.01 inch 0.02 inch 0.03 inch
1.1267+ 0.1682 1.5558+ 0.0804 1.8754+ 0.1114
0.01 inch
0.02 inch *
0.03 inch * *
p<0.05
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Y2z 94, 5 o

4, Z Ao o 9%
Fx et ¥ 5
e} A% E5g

Ut FZAE S22
H3l A7l E2A S

~mo] freiie] WElE o} B & = BAo]
2AHQEH?, o] ATAA FeAT BRE Q)

W9 BEE FAL ER wdHdca 5

[Ack. Wk X Fejatel N SFARE E
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FAF WY E =AY F Yk
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7zt 2R} BHEEE ©
stk

W72 AFAE vjud 2] o A
S Lz FRol BARLO] £ A38s
HelozH Feixxo Zolo Wiyt vd
el Afolo] FH3A FAXE BYE
o|RE FEjAxze] o7t AFE FAA<)
F7RlEZA 22 AFFHo] Yehd Aojgke
o3& Yot Axto|n, Mona® o] @Atoll A%}
Zo] o7l Ao g =7 ufFo) FYA
xol XHe] whAYe] FrgoEM Yehd
272 Atz gt o] Ao F3lee B e
AlRE 7HAL A &HQ] ATFE Slord Aoz
Az+dc),

Wrought wire S A X = Xt x]o] JHNAM
ZAE 17359 AYAEI} EAT 3%
o219 FAE sl AF AMEHed =34
(adjustability) o] F31, +3olvt Bt 715
sohe Vel v v, 71F FPAlel A
23 ¢ (fitness) ol - & 4 Y3 A7
AR Foll= o] & dojUAY wde] H 7|
e 43 A?. Wrought wire -2
7t A5 AMREHE olf F9) st faAde]
£7] WEAqdl, FHASA At Fde
e At B0l A ¥ e
AP0 2 FHAY B dPAAE FF F
2o HSt wrought wire == o] ¢
Aol A velt fa49 Aozt Aol
Vel

A% #7]9) wrought wire FHY2ZE A
Hale 71E o2 AYRY XNF 23] AR s,
STHE 2A3g Ax, FY2= g9 Ao,
ojzlo] g FAY A= T& ALY #
Aon, A7 QXA AR A= 18-Al0] A
(A7 004 A= AS-0] 7H538ka, AT
7R A Z 19- Alo)R], 20-Al0] X))
A o] e 18-Al0) A1) wrought wire
S22 19, 20A01R]Y] F2 4 Fg=
Zo AR A2 ¥d Aoz 4EA o

A A—

o
2

21

CAMgshEd Aotste] A2
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7 ARl AUAETL FHY FUdF
AL NS Wl =23 [-8 FHEEE
A A st 259
TEE 2Y 5 gon®, YujHoesE 4
3ta, T A% At Z15Fl Ao 9
go] AEg £Y F e AHE v v
ZY2Z= wrought wire F]23To] H]3}e]
A7t Aro g Eelv &l g Aol
_;._-“;],19)‘

B APoA 2 229 %9 wrought
wire |2z Hste] AFH HIE7L 9
oy} FeAxe ojg-g WAF= Fol ZA
Z-2-3tHth. round E W =E 9 79-o] wrought
wire 2T} FAHL HXEI?, half
round STt HFPE7L vledte] Aokt
ARAE T3t TF A =4 A4
Zl__‘g_ A}%%q24v44).

HIode 34 dF IZAA9 FaA
A3 X 7eJAlEol half round 458 Fx &
#=ZE RPI FY2ZT R} Fo] A= A
o2 ZAMEAY®?, oleid wWile Ibar )
2xdn AFY Fx ZY2Il A4H
APEA A 537 wiolr), T A% =
2920l A RPA S22 o] Fx FY2Zo
HA A e] wrought wire 2|2 d] ZAEH
cast round claspE F-&3to] FAXNL F7HA
Aoz AFTL AR sEiAe 48S
AEAHoE AN FHE Aok, ®3 23
zA o} oksle] AA7F g Fub Ao
Ae HUgke fA8ez A 9He ¢
Fojodty FF3 FHAEL 27 Faz=it
S87E =, o] ZA$-9= wrought wire rete-
ntive arm®} cast reciprocal arm® %33 o]
Foha oA Jop,

AR e} 5 WFH EF5Fo) B AF

Ul 58
=l

—

=

oA Sz HAE &

Frot $5Fo] J%L v
A, AN S H2EES 2=
739 wrought wire E2=I} [-8} FYPAx
T AHEE TR 9 HlEte 2F o £3 o
ARHo g AYIAE go] PO, X
W Ae] LEFoe HOE JFL FH
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Abstract

A STUDY OF THE TENSILE LOAD OF SEVERAL CLASPS
ACCORDING TO VARIOUS UNDERCUT AREA

Boong-Hwan Kim, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

A fundamental princlple in clasp selection for a specific abutment is the reduction of
the transmission of excessive forces to the abutment tooth. Those forces include tilting,
tipping, and stress on the abutment tooth. The flexibility of a clasp was believed to directly
affect the reduction of such forces. Opinions have been expressed concerning the proper
type of clasp to be used to prevent stress on periodontium. In order to evaluate and compare
the various designs of a clasp system, it is necessary to measure these forces.

This study compared the average measurements of forces required to dislodge three
kinds of circumferential clasps having different amount of undercuts : the first with a round
retentive arm, the second with a half round retentive arm, the third with a wrought wire
retentive arm under tensile load. Three commonly used undercuts( 0.01, 0.02, 0.03 inch)
were created on nine cast crowns, premolars and molars. The test was run six times for
a same clasp. The means of tensile load required to dislodge each of the different clasps
were compared statistically using the ANOVA test and multiple range test (Duncan test).

The re-ults were as follows.

1. The amount of tensile load of the wrought wire clasp was significa- ntly different from
the cast round or half round clasp (p<0.05).

2. The more amount of the undercut, the more tensile load was need- ed to dislodge
the clasps. There were significant differences among them (p<0.05).

3. The molar showed higher tensile load than the premolar, and there was significant diffe-
rence (p<<0.05).

4. The means of tensile load according to clasp types showed signific- ant differences at
the molar between wrought wire clasp and cast clasp (p<<0.05), but did not at the
premolar.
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