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Fig. 1: 1a - Schematic illustration of test specimen. (Specimen consists of clasp arm, loading sphere and plate

with screw hole for fixation with holder.), 1b - Schematic illustration of test specimen mounted with

specimen holder., 1c - Mounted specimen with testing stylus set on loading sphere at clasp tip.
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machine: Induction Casting Machine ECM4, Dentsply,
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Table 1. Means, standard deviations and p-value of bending test results.

properties group 1
maximum load required
for fracture (N)

mean + SD 121.094% 10.134

load at yield point (N)

group 2 group 3 p-value

120.956 £ 16.860 110.014£23.949 0.305

[
mean + SD 74.807 £ 8.841

Modulus of elasticity

[
75.823 + 8.792 64.920+11.848 0.038%
| *

[
(MPa) 347.199  47.903

mean + SD

load required for 0.25 mm

%
346.302 * 82.375 253.913+114.744 0.033%
| | %

[
deflection (N) 39.730% 4.129

mean + SD

distance at yield point
(mm)

mean = SD 0.697 £ 0.069

distance at fracture point
(mm)

mean + SD 2.240% 0.516

| * .
39.718 £ 8.945 32.045+7.679 0.036%
[ | %

0.612+ 0.178 0.609 £0.083 0.196

2.128 + 0.390 1.8631+0.487 0.199

*significant difference at p = 0.05 level

N = Newton , MPa = Megapascal, mm = Millimeter
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mMana auANaLlaauy (Deflection fatigue
test)
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Table 2.

Means, standard deviations and p-value of fatigue test results.

Group1 Group2 Group3 p-value
Loading cycles
(cycles)
[ | % T 1 %
mean = SD 5,479 + 1,466.28 2,880 + 1,471.93 0.001%*

8,457 * 2,371.25
l

| %

*significant difference at p = 0.05 level
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Abstracts

Objective The aim of this study was to investigate properties and fatigue resistance of cobalt-
chromium alloy cast circumferential clasps recycled in different mixing ratios by weight between used

alloy and new alloy.

Materials and methods Forty-five circumferential clasp samples made from cobalt-chromium alloy
were divided into 3 groups (n=15 per group): 100% new alloy; 50% used alloy mixed with 50% new
alloy; and 100% used alloy, which the used alloy was utilized only once. Ten samples per group were
subjected to the bending test until fractured and data were recorded. The remaining 5 samples per
group were subjected to cyclic deflection. The preset value of 0.25 mm was used to simulate the clasp
deflection during insertion and removal of the removable partial denture over the undercut of the
abutment, until a 0.1 mm permanent deformation occurred vertically. The number of loading cycles of
each sample was recorded. One-way analysis of variance and LSD multiple comparison tests were

used to compare the results of the 3 groups.

Results The 100% new alloy cast clasps showed significantly higher mean loads at yield point,
modulus of elasticity and loads required for 0.25 mm deflection compared to the 100% used alloy cast
clasps (p < 0.05), but showed no significant difference from those of the 50% used alloy mixed with
50% new alloy cast clasps. The mean fatigue resistance of the 100% new alloy cast clasps (8,457
cycles) was significantly higher than the 50% used alloy and 50% new alloy cast clasps (5,479 cycles)
and the 100% previously used alloy cast clasps (2,880 cycles) respectively (p < 0.05).

Conclusion Recycle of cobalt-chromium alloy in the higher ratio of the used alloy reduces the

properties and fatigue resistance of the cast clasp.
(CU Dent J. 2010;33:185-196)

Key words: circumferential clasp, cobalt-chromium alloy; fatigue resistance; recycle




