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Fig. 1 (a) schematic illustration of test specimen and loading angle. (specimen consists of a clasp arm, a loading sphere and a plate with 2 screw

holes for fixation with the holder.) (b) schematic illustration of test specimen mounted with specimen holder, which has vertically 30 degree

inclined plane. (c) mounted specimen with testing stylus on the loading sphere at the clasp tip.
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Table 1 Composition, Physical and mechanical properties and casting instruction of Vitallium® alloy manufacturer

Composition Physical and mechanical properties Casting instruction
Cobalt ....ccoveeriiiies 60% 0.2% yield strength .................. 616 MPa To maintain the physical and mechanical properties of
Chromium .......cccceuene. 31.5% Ultimate tensile strength .......... 855 MPa this alloy, it is recommended that at least 50% new
Molybdenum ............... 6.0% Modulus of elasticity ................. 200,000 MPa metal be used for each casting.

Nickel and Beryllium free alloy Percent elongation ...................
Vickers hardness ............ccoce..

Melting range ...

428 VHN1
1,300-1,370°C

Reverse (buttons) must be sandblasted and cleaned

prior to reuse.
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Fig. 2 SEM photomicrographs of fractured surfaces (X50 original magnification) (a) sample made from 100% new alloy (b) sample made from 50%

new alloy mixed with 50% used alloy (c) sample made from 100% used alloy.
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(b) Fuandlunguii 2 Fomanlavs uifeeas 50.0 & rivlavizimfesas 50.0 () Twsmlungud 3 Fovnainlavsiviaiun

Fig. 3 SEM photomicrograph of fractured surfaces (X500 original magnification) (a) sample made from 100% new alloy (b) sample made from

50% new alloy mixed with 50% used alloy (c) sample made from 100% used alloy.
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Table 2 Means, standard deviations and p-values of test results

(n=10)
Properties Group 1 Group 2 Group 3 p-value
load to fracture
(N) 121.1£10.1  121.0+16.9 110.0£23.9 .305
load to permanent
T 1
deformation** (N) ~ 74.8+8.8 75.8+8.8 64.9+11.8 .039*
e —

*

*statistically significant difference at alpha level = .05
**recorded load to permanent deformation at .2% offset
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Cobalt-Chromium Alloy Cast Clasp

Abstract

The aim of this study was to investigate the mechanical properties and micro-
structure of cobalt-chromium alloy cast circumferential clasps recycled in 50:50 mixing
ratios by weight of used alloy and new alloy. Thirty circumferential clasp samples made
from cobalt-chromium alloy were divided into 3 groups (n = 10 per group) : 100% new alloy,
50% used alloy mixed with 50% new alloy, and 100% used alloy; the used alloy was melted
only once. Ten samples per group were tested on the universal testing machine with a
crosshead speed of 0.5 mm/min. The load to fracture and load to permanent deformation
were recorded. One-way analysis of variance and LSD multiple comparison tests were
used to compare the results of the 3 groups (a = 0.05). Three selected samples from each
group were examined the fractured surface using a Scanning Electron Microscope (SEM)
and analyzed elements with Energy dispersive spectroscopy (EDS). The results showed
that the mean load to fracture of the three groups were not significantly different (p < .05).
The mean load to permanent deformation of the 100% new alloy cast clasps was not
significantly different from that of the 50% used alloy mixed with 50% new alloy cast
clasps but was significantly greater than that of the 100% used alloy cast clasps (p < .05).
SEM examination revealed that contamination increased with the ratio of used alloy.
In conclusion, the use of used cobalt-chromium alloy reduces the mechanical property
of the cast clasp which may result from contamination of the inclusions in the alloy.

Key words: circumferential clasp; cobalt-chromium alloy; used cobalt-chromium alloy






