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Fig.1 Schematic diagram of clasps used in this study

a. Cast half round circumferential clasp
b. Cast round circumferential clasp
¢. Wrought wire clasp
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Table 1. Ciassification of specimens

Clasp-type Undercut
Group 1 half round 10G
Group 2 half round 20G
Group 3 half round 30G
Group 4 round 10G
Group 5 round 20G
Group 6 round 30G
Group 7 wrought wire 10G
Group 8 wrought wire 20G
Group 9 wrought wire 30G

N 2o #BEy R EFUAE FELH,
FUHEZ FFHE ACA F Zoldl BE FA
go] wslo] #3 FAA FANS DS A
&t two-way ANOVA test& A, 2
< TR SH2TAAN TE AUR FE A
3 224 22 AuA YoM BE 3FR &
HA2E ZHe 3 744 ¥l EEA2 Duncan o
5 HI AF52E Agsith

EH*—‘I A= “Féﬁi\:}(Flg 3). Z% aiﬂ*i zH
Aol BAZL AZANA AL BAAFE
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Table II. Material properties

=

Fig.2 Schematic diagram of testing the retentive
force of the clasps
a, Load cell b, Clasp
c. Supporting table
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Young's Friction Yield

modulus coefficient  stress
Ticonium 28 X 10°psi 05 385~460
Wiptam 27 X 10°psi 05 385~460




b. 20G-cast round circumferential clasp

c. 30G-wrought wire clasp

Fig. 3. Finite element analysis of clasp displacement
green . before displacement,

white ; after displacement
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Table III. Retentive forces of clasps

Undercut 10G 20G 30G
Clasp type Specimen 1st 2nd 3rd Mean 1st 2nd  3rd Mean 1t 2nd  3rd Mean
1 1270 1040 940 1083 1560 1500 1480 1513 2190 2010 1960 2053
2 1260 990 910 1053 1520 1480 1390 1463 2030 2000 1970 2000
Half 3 1130 1090 1050 1090 1450 1350 1330 1377 1930 1890 1850 1890
round 4 1030 950 820 933 1340 1240 1110 1230 1880 1860 1830 1857
5 1050 1010 900 987 1130 1090 1090 1103 1780 1760 1750 1763
6 1020 980 950 983 1110 1010 980 1033 1660 1600 1580 1613
7 990 920 860 923 1070 1020 970 1020 1610 1570 1550 1577
1 530 480 460 490 1180 1060 1050 1097 1680 1630 1570 1627
2 480 480 470 477 1030 970 950 983 1680 1510 1510 1567
3 430 410 400 413 900 850 830 860 1670 1570 1480 1573
Round 4 370 300 260 310 840 830 810 827 1670 1490 1480 1547
5 360 290 280 310 640 600 570 603 1530 1510 1490 1510
6 500 460 450 470 620 530 520 557 1820 1790 1740 1783
7 370 240 200 270 600 590 550 580 1450 1410 1370 1410
1 560 470 460 497 580 560 530 557 780 650 620 683
2 460 400 390 417 550 510 500 520 640 610 590 613
3 440 410 410 420 500 490 460 483 600 580 560 580
Wrought 4y 300 330 300 340 490 460 450 467 580 540 530 550
wie 5 340 320 310 323 450 430 430 437 550 530 520 533
6 340 310 200 313 370 340 320 343 500 460 440 467
7 300 371 280 290 360 320 300 327 460 440 400 433
Table IV. Means and standard deviations of re-
tentive force
Group N Mean{gm) SD 2000 a
1 7 1008 69 S| b
2 7 1248 205 ;'; a. Half round
3 7 1821 181 §1ooo r / b, Romd
4 7 391 92 oy et
5 7 786 212 A A R e
6 7 1573 114 0
7 7 AU R
8 7 447 86
9 7 ool 85 Fig. 4 Mean retentive force

SD : standard deviation

o §A9uY ZA et AR e
Z7l) e FYAZ 4AY2) RjolE FE 9
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Table V. Comparison between means of retentive force using two-way ANOVA

Source of Variation Sum of squares DF Mean of squares F P
Main effects 16154608.798 8 201932610 108.02 0.0001
Type of clasp 8532960.6032 2 4266480.302 228.24 0.0001
Type of undercut 5718302.8892 2 2859151.444 15295 0.0001
Two-way interaction
Clasp/undercut 1903345,3024 4 475836.325 2545 0.0001
Residual 1009438 8654 54 18693.31 :
Total 17164047 65 62
Table VI. Duncan’ s multiple range test for clasp type
Clasp-type Group Mean Duncan Grouping
Half round clasp 3 1821 A
2 1248 B
1 1008 C
Round clasp 6 1573 A
5 786 B
4 391 C
Wrought wire clasp 9 551 A
8 447 B
7 371 B
The same letter is not significantly different
Table VII. Duncan’' s multiple range test for undercut
Undercut Group Mean Duncan Grouping
10G 1 1008 A
4 391 B
7 371 B
20G 2 1248 A
5 786 B
8 447 C
30G 3 1821 A
6 1573 B
9 551 C
The same letter is not significantly different
FAEY zpolo A% FAH FJ4E AS3L A Fo4E AF387] 98t Duncan B3 Hl
7] $18te] two-way ANOVA testZ Al8iat 2 T AEE NP AH 1,2 32 2 4,5 627
s S Az R AuiA e wst] wet 7, 973 8, 97 e F% Aot AR
FA A Fost Aol7t e AR vyttt 7, 827l Fo g Aol7t fle AR UE

(P<0.0001 ) (Table V).
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Table VIII. Measuring of separating distance

Half round Round Wrought wire
10G 20G 30G 10G 20G 30G 10G 20G 30G
1 359 514 450 510 530 470 487 514 485
2 432 425 466 469 489 490 525 490 494
3 395 395 5.30 539 395 490 365 455 494
4 530 430 471 450 480 535 5.04 512 5.28
5 397 539 440 470 390 481 495 517 5.10
6 467 555 5.00 415 545 445 495 515 5.62
g 430 4763 4762 4757 4175 4852 4785 5,005 5123
EF9A 0581 0.680 0.329 0411 0.659 0.290 0571 0.244 0.258
Table IX. Experimental results and F.E. results of retentive force
Group Stiffness ~ Von-Mises Max. Lateral Total load
principal force FEM(g) Exp.(g)
1 4854 134 90.1 1214 607 1008
2 3.906 180 120 1953 977 1248
3 4831 117 796 3623 1812 1821
4 3.663 208 213 916 458 301
5 2.342 186 182 1171 586 786
6 2725 184 188 2044 1022 1573
7 11.442 128 140 2860 1430 371
8 8.850 144 144 4425 2213 447
9 9.901 130 140 7426 3713 551
Unit load : lkg Friction coefficient : 05
g A3t 2,5 8% 2 3,6 927 1, 423 1, 72 N &% ¢ 1g
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Fig. 5 Schematic drawing of clasp effect
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ABSTRACT

A STUDY ON THE RETENTIVE FORCE OF CIRCUMFERENTIAL CLASP

Jae-Sun Lee, Mong-Sook Vang

Dept of Prosthodontics, College of Dentistry, Chonnam National University

The purpose of this study was to compare the retentive force of cast half round cir-
cumferential clasps, cast round circumferential clasps and wrought wire clasps on three
different depths of undercut(10G,20G,30G), and to determine the proper amount of un-
dercut for cast round circumferential clasp. Three different lower second premolar crowns
were cast and each of clasp was made. FEach of clasp affixed to the different types
of clasp. Their retentive forces were measured with universal testing machine.

The results were as follows:

1. When the depth of undercut was same, the greatest retentive force was exert-
ed by cast half round circumferential clasp, followed by cast round
- 33 -
circumferential clasp and wrought wire clasp.

2. The degree of variation amount of retentive force according to depth of undercut
was greatest for cast round circumferential clasp.

3. Not only elastic deformation but also permanent deformation of the retentive arm
was observed after insertion and removal of the clasp.

The results of this study show that the retentive force of cast round circumferential
clasp falls between those of cast half round circumferential clasp and wrought wire clasp,
and suggest that a 20G undercut is suitable for ensuring an appropriate degree of the
retentive force.
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