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2 iAoz AA fx AA AEIE pgAY st Aol Q%S mlHe 2424
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F47ke 4AE a5 e, dAF 7 VgAe 8 A4S A5 ES S

& vlmstedee A Pt HE 94 %l2= Paffenbarger§? Taylor§**®& 4

of 28 AHE o7 e 4 A glot A& wstol] g sleAel vimE 3y

A 2AE Fojdtolok grd, Bushs Ve 3, Frank$122 J3 2749 Wil mas

AF AEe ¥ wlal fEzke] A A ZAE Bnddon] Morriss'ove A8, 2

o7& wf 9len], Taylor®} Peyton®e ¥3 7, Aol zelel] g AFAMA F2 Fo

23 7hEAY oA Ao §Y FEZ # 7t 44 wlag w leh. BushBve whd 2

AL Hristglen Ay A F 4Az o 7ol wHatell o FEH YA vimAHo

Aol olEg B3 ShAt. A, gl G 5<]-°]7} s N 1_17_6]-93

stz Aol  cantilever bending testZ A, o}, Ao Hrolx] Ba Ao mpzl )

Moorest Peyton”e A Hefo] stainless 249 #H3lo] A AgozA, Br_UdVIk-')r

steel wireol] i3t A1H& sl er, o= &  Wormley& ¢ #tdlo] 7bg 71840 ¥
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otrka B w3lgleny Staded?OL 7HEAS F
4 oA F4 FA 9 P F& $ %
of wjAlgt 7L, o7 W °o"]
fvh. Matheson52V-2 47 #HEH 7349
AMzAoll 27 7t Ao Wtol zbol7b gl
2 Pt B AT 242 34 e
FEIgE vHE 24F5E ATHeEN HFA
£ o] &3 AAFAAA Y Sl =&
< FEd dck. o] A&l Azl cantile-
ver bending test® o] &3t A¥, A, o
7‘1*’4«] 5o w2 = P%/‘dﬂ koA el Wt
dd7lell 2 A

I. 4702 2 Wy
7h dEnz
D A4 §3

u]Z 2] el A 3] A BRABEFA No. 74 o
s, 23 WA ko]l 75% olAkal

=

£ Ago A3 AdE
Denture clasp, PGP (Ney3}4}), Clasps wire
(Degussa 3A}), D.M.(%%), Standard,
No, 2(Jelenko3]A})elv}. Degussa#]&2 19,
18, 17 gauge®, =99 sMFAL 19, 18
gauge® Aol °] 833k (Table 1).

FEe

Elastic,

2) vAES e

gZol R EL stainless steelAdlo] 23}
o, 2L 2oln glrt. F4 A A
2 AHZ AgsE d3dq PFez
Ticoniumo] gow, o] F§Z& Asel Agz
A= skglct

L) Ay

7zt 2485 25mmAele AHozw F 12
A4 AZ stgdek. ol &< 4704 3709 group
22 o], group 12 AgAelE EF314
3L, group 2+ Al#H-E

|

o

ZAEL ligature wire:

< Type 1, =8l F3 WFA9 ko]  FHo(Fig. 1), 700°ColA 1027 dx42d %
65% ol4l BIE Type 22 ¥FAL U AL 4FIM  FHAReH,  group 32
Table 1. Wrought wire alloys tested
Wire Manufacturer Major Components
Elastic JM. Ney Co. Au {15%), Pt (9%), Pd (37%)
Bloomfield, CT.
Denture Clasp J.M. Ney Co. Au (50%), Pd (5%)
PGP J.M. Ney Co. Au (25%), Pt (50%), Pd (25%)
Degulor- Degussa AG Au (65%), Ag (13%), Pt (8.9%),
Clasps wire Frankfurt 1 Cu {11.5%)
D.M. Dong Myung Co. Au (67%), Ag (12%), Pd (11.5%)
Armonk, N.Y. Pd (2%} .
Standard J.F. Jelenko & Co. Au (83%), Pt (10%), Ag {11.5%)
Armonk, N.Y. Pd (2%)
No. 2 J.F. Jelenko & Co. Au (65%), Ag (19%), Pd (8.9%)
Ticonium Ticonium Co. Ni (10%), Cr {(19%), Co (50%)

Albany, NY

W (13%), Fe

Au = gold, Pt = platinum, Ag = silver, Pd = paladium, Cu = copper, Ni = nickel, Co = cobalt, Cr = cromium,

W = tungsten, Fe = iron
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group29t 2 #HAL AAE ohA] 450°Coll 4]
2% dAE F 250°CHAA 308 W47
% oven coolingA]#c}. wire holderz 4] A%
5.5mm, Z°] 40mm2| brass rod Fotol| 7}
A AAo 2A FHE FAHstd AFe oL
(Fig. 2), Al"E o7l 719, AgAo|7}
10mm7} A & ¥, rody FHE A2 =
o Aol ®atatA oA saet. ohg Ao
£ o] rod® &Y 4 U= WHeEAV7Y
3 accessoryE A EZ A=A, Ao
AR 7171 599 Zwick3 A8} Universd
prif maschines A2t (Fig. 3). w52
A71719] AR accessory:= 5mm/ming &%
2 SAA gAY AF A7l 3g, 4
Hel AgZelr7t 10mmse FHd 7hshe

S— . - [ N P E— [ .,,____;L'
Fig. 1. Test samples bounded together with
stainless steel wire.

£ X
Fig. 2. Brass rod into which the wire is in-
serted.

Universal pruf maschine (Type 1474,
Zwick GmbH & Co.)

Fig. 3.

The wire loaded in the form of cantil-
ever beam.

Fig. 4.

cantilever bending$ 3}%c}(Fig. 4). Force
~deflection recorder+- A% accessory lmm
5l73vd 6mme| chart speed® =7 3slgdch.
olwl 0.25mm, 0.50mme] FFolde] 3F& &
Zsted 7z groupel HFAE FAstct

. A74%

« A3t Ao o3 rledo w3}

19 gauge 7FFA2 0.25mm deflection 7%
Azt M elol 9% teAe FUht BE FH
o] shgAdelA glglert, D.M.ofAjat f2jd
zpol7t Adend (Fig. 5), 0.50mm deflec
tionA] ol &= Denture clasp, D.M., Standard
ol A 2l d zte]7b hd ek (Fig. 6).
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0.50mm deflections

0.25mm deflections

Hardening

Force at 0.50mm (0.02 inch) deflec-
tions for all eight 19 gauge samples.

o
rllflllf///.

O.M. Standard No.2 Ticonium
V3

I IIIIIID
fdf/l//////h

Wire

Softening

.G.P. Degussa

ey

AN
DI

Elastic Denrure_ P
Clasp
As received

D.M. Standard No. 2 Ticonium
Hardening

Wire

MARNNNNITNY
S\\\\\\\\\\\
”’/”/”””’A

Y
RS B o

As receivedsES Sof tening .

(6%} 82104

Force at 0.25mm (0.01 inch) deflec- Fig. 6.

tions for all eight 19 guage samples.

Fig. 5.

Table 2.  ANOVA and Duncan’s multiple range test for wrought wire alloys
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z zZ| g =z z| |2 z 2 o & |o |z
= |12 gl = == = o] (s B |s] |
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5 g 18 18 =218 (= B = |8 || g §
o ol o | &l ol léd o wl |al |zl 4] o
(=]
m & B I§ |= |§ |=st & § |§ = & =
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>
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% [o)] [+ (o] [+ (o] [e o] ()] [0} ] w w [ee]
O
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S0 [E g8 g (&
% | & B 8§ @ & 2
o o o o o o o
oD
s g £
= c S
£Ele £ 3
o . o) ©
Q < A T

*P<0.05

= Standard. D.M., No. 2. Groups

Degussa, Std

Tic = Ticonium, PGP, Ela = Elastic, Den = Denture clasp, Deg

connected by horizontal lines are not significantly different.
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0.25mm deflections

0.50mm detiections

0.6
7 1.14
0.5 s 14
.
- V]
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i 7 S
‘L eren | 4
0.2 §¢ g [ 1
NN g 4
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P.GP. Degussa D.M.

Elastic .Denture Standard No. 2 Ticonium
Clasp wire
2 As received Softening 22z Hardening
Fig. 7. Force at 0.25mm (0.01 inch) deflec-

tions for all eight 18 gauge samples.

Table 3. Significance of the differences among gauges

=)
@
3
3
[}
@

No. 2 Ticonium

P.G .P. Degussa DM. Standard

Elastic

Clasp .
Wire
7 As received KN Softening

Fig. 8. Force at 0.50mm (0.02 inch) deflec-
tions for all eight 18 gauge samples.

Hardening

18 gauge7} 2419 0.25mm deflection”d-$-o
+ Elastic, Denture clasp, PGP, Standard,
No.2, oA {9 Aol2 7849l Frh7}
dew(Fig. 7), 0.50mm deflectionA]ol+=
DegussacllAlato] 7te Aol Fod Aol7t gl
ot (Fig. 8). (p<0.05)

« 733 Ao o rtasde] w3}

#H3gdAe #H$, =E gauged wireolA
w3t 5o d 2ol b giadel. (p<0.05)

+ Wiree] F¥ol at& 7teAdel Ao

Axe| e, deflectiond %, gauge zlo]e]

£ 7heAde wstel glelA, 7t ste Aol
2 3¢ No.2ollew, 713 7lede] &
a5

-2 Ticoniumel gt} (p<0.05) (Table

Eawly
=

f\\’, o wl

Gauge Deflection Elastic Dent clsp PGP D M. Standard No. 2
19-18 0.25mm * * *

0.50mm * * » * *

Degussa Ticonium

19-18 0.25mm

0.50mm . * * P <0.05
18-17 0.25mm * *

0.50mm S *

*+ Gauge®] zolo] w2 7haAe] w3}

No.2% A9 =E wireol 4], gaugeo] =}
olell &3t sto.Adel wiste] Foldk Aolst Q)
%At (p<0.05) (Table 3).

. 2

HEA BEY 7teAs A wHes
A, A& cantilever bending-2-o] &3t ).
19gauge Azl 7%, 0.25mm deflectionA]
Exv 9 2 140-460gol 3w, 0.50mm
deflectionA] 230-910g2l Feo] Hestget. F
o] A deflecionoll 4] 7}& dlo] gto] sla]zl 7}

FAL vAZE FF Ticoniume| g o,
HAE% FFol4+ PGP} bending force’}
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— Abstract —

A COMPARATIVE STUDY ON THE FLEXIBILITY OF THE
WROUGHT WIRE CLASPS

Eom Tae-Wan, D.D.S. lk Tae Chang, D.D.S., M.S.D., Ph.D.
Kwang-Nam Kim, D.D.S., M.S.D., Ph.D.

Dept. of Prosthodontics, College of Dentistry, Seoul National University

Bend test is one of the methods comparing the physical properties of the clasp wires. The
type of bend test used in this investigation was the cantilever loading of a wrought wire.

The purpose of this study was to compare the flexibility of a number of commonly used
clasp wires, in according to gauge, alloy and heat treatment, under specific condition of load and
deflection. Seven noble and one base metal wires were tested under three conditions as follows:
(1) as received, (2) quenched (placed in an over at 700°C for ten minutes and immediately
quenched in water at room temperature.), (3) oven cooled (quencned as described, then placed
in an oven at 450°C for two minutes and uniformly slowly cooled to 250°C in thirty minutes.)

The basic test specimen consists of a sample 25 mm in length and 19, 18 gauge in diameter
(17 gauge also in two alloys), and the wire was loaded in the form of straight cantilever beams.
Force at 0.25 mm (0.01 inch) and 0.5 mm (0.02 inch) deflections for all samples were recorded.

The results were as follows;

1. Ticonium was least flexible and No. 2 was most flexible in according to gauge, alloy and
heat treatment.

2. In most of precious wrought wire, the flexibility was increased, but there was no statistically
significant differences between as-received and softened condition.

3. There was no statistically differences between as-received and hardened condition.

4. For each alloy, there were statistically significant differences in flexibility due to clasp dia-

meter.
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