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The Influence of Morphological Factor of Abutments on

the Retentive Force of Cast Clasps

Takahiro ONO

The Second Departmert of Prosthetic Dentistry
Osaka University Faculty of Dentistry
1.8, Yamadaoka Suita Osaka, 565, Japan

key words: cast clasp, retentive force, bending rigidity,
morphological factor of abutments, theoretical

analysis

Cast clasps are one of the most common retainers for
removable partial dentures. From the past study, it has
been considered that the retentive forces of clasps are
closely influenced by the dynamical properties of clasp
arms,and the effects of several factors on these retentive
forces and dynamical properties, such as cross-sectional
dimension, shape, length and tapering ratio of clasp arm,
amount of undercut, alloy's elastic coefficient,and so on,
have come to be known in fabrication of cast clasps.

But little information explaining the influence of the
shape of natural abutments on the retentive force of
cast clasps can be found.

The purpose of this study is to investigate the
morphological factor of abutments on the bending rigidity
of clasp arms and the retentive force of Akers clasps.
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Akers clasps were applied to four abutments of upper and
lower second molars and second premolars. Measurements of
the retentive force of cast clasps and a bending test of
clasp arms were performed. Theoretical analysis of load
and deflection of circular type clasp arms and morpho-
logical analysis of eight clasp arms designed on four
abutments were done to investigate the influence of
curvature of clasp arms on the bending rigidity with the
use of theoretical equation.

The following results were obtained.

1) The effects of cross-sectional dimensions of clasp

tips and amounts of undercut on retentive force of

cast clasps were not affected by kinds of abutments.

The retentive forces, however, were clearly different

among four abutments, even though two factors on

cast clasps were the same.

2) The effect of cross-sectional dimensions of clasp

tips on the dynamical properties of clasp arm was

not affected by kinds of abutments. But the deflec-

tions at the proportional limit and bending rigidities

of clasp arms were clearly different among eight

clasp arms, even though cross-sectional dimension

and length of clasp arm were the same.

3) The effect of radius curvature, cross-sectional

dimension and length of clasp arm on bending rigidity

were made clear by the theoretical analysis.

4) There was difference of the radius curvature

among eight clasp arms. It was found that the
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® theoretical value of bending rigidity of clasp arms

calculated with the use of the radius curvature
obtained from the whole of clasp arm was similar to
the experimental value of clasp arms made by the same
conditions.
These results indicate that consideration should

be done on the morphological factor of abutments,

particularly on the curvature of clasp arms for reasonable

designing of cast clasps.
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