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[INTRODUCTION]

The flexural resistance is a fundamental propriety of
prosthodontic materials and restorative materials,
Another fundamental propriety of the flexural
resistance and the influence on prosthetic material
was discovered at the time of milling of CAD/CAM
preforms. Indeed, there exists a direct relation
between the size of the sectional area of a specimen,
the preform support during milling and the arrow
observed during the pressure of the work tool. This
arrow, if it exists, is analyzed as a leeway in the
precision, which is accentuated. Therefore, the
flexural resistance has a direct relation with the
precision. As a result, it is essential to know the
value of flexural resistance or flexural deflection of a
CAD/CAM preform in relation to it’s sectional area
and for a force applied to a point with an identical
value at the average position of the milling tool.
Recently, a composite material for CAD/CAM has
been newly introduced. This material may have
different deflection behavior from the other materials
for CAD/CAM. The purpose of the present study is

to investigate the deflection of the newly introduced
composite material for CAD/CAM.

[MATERIALS AND METHODS]

‘Rectangular specimens with four different sizes

(3x3x20mm,  5x5x20mm, 8x8x20mm, and
13x13x20mm) were prepared from a newly
introduced composite for CAD/CAM (GC Corp,
Tokyo, Japan). Each group consists of five light
coloured preforms (A2) and five dark coloured
preforms (B3). The three point flexural test at a
support distance of 15 mm. Using a universal testing
machine (Autograph DSS-5000, Shimadzu Ltd,

Japan) with an extensometer, the specimen was
subjected to flexural force at the cross-head speed of
Imm/min, and the force and deflection were
recorded on a chart. From the chart, the deflection
under 500gf was obtained. The data were analyzed
using two-way ANOVA and a multiple comparison
test.

[(RESULTS AND DISCUSSION]

No significant difference in the deflection under
500gf was observed between different shades. On the

other hand, the size significantly influenced on the
deflection, with higher deflection at smaller size,

mainly 3x3mm specimen as shows in fig.1. which
may be related to the precision of the restoration
using CAD/CAM.

Deformation of the support due to higher pressure
exists but is constant with a slight deflection. During
milling it is necessary never to exceed a certain tool
cutting pressure on the preform if we want to obtain
the precise surface of the CAD modelisation.
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Figl. The deflection of the different surface sections
of the CAD/CAM composite specimen.
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INTRODUCTION

The flexural resistance is a fundamental propriety of prosthodontic materials and restorative materals.
Another fundamental propriety of the flexural resistance and the influence on prosthetic material was
discovered at the time of milling CAD/CAM preforms. Indeed, there exists a direct relation between the
size of the sectional arca of a specimen, tae preform support during milling and the arrow observed
during the pressure of the work tool. This arrow, if it exists, is analysed as a leeway in the precision,
which is accentuated.

Therefore, the flexural tesistance has a direct relation with the precision. As a result, it is essential to
know the value of flexural resistance or flexural deflection of 2 CAD/CAM preform in relation to it’s
sectional area and for a force applied t¢ a point with an identical value at the average position of the
milling tool. Recently, 2 composite materal for CAD/CAM has been newly introduced.

This material may have different deflection behaviour from the other materials for CAD/CAM. The
purpose of the present study is to investigate the deflection of the newly introduced composite material
for CAD/CAM.

MATERIALS AND METHODS

Rectangular specimens with four different sizes (3x3x20mm, 5x5x20mm, 8x8x20mm, and 13x13x20mm)
as showed in table 1 were prepared from a newly introduced composite for CAD/CAM (GC Corp,
Tokyo, Japan). Each group consists of five light colored preforms (A2) and five dark colored preforms
(B3). The specimen was subjected to three point flexural test, using a universal testing machine
(Autograph 1D55-5000, Shimadzu Ltd, Japan) with an extensometer at a support distance of 15 mm and
cross-head speed of 1mm/min. The forer: and deflection were recorded on a chart . From the chart , the
deflection under 500gf was obtained. The data were analysed using two-way ANOVA and 2 multiple

comparison test.

RESULT AND DISCUSSION

Tables 2 and 3 show the summaries of the deflection under 500gf of the composites and the results of
ANOVA, respectively. No significant difference in the deflection under 500gf was observed between
different shades. On the other hand, the size significantly influenced on the deflection, with higher
deflection at smaller size, mainly 3x3mm specimen as shows in fig. 1. However, these result were based
on the both end support ( three point bending) while, some of CAM are using one end support
(cantilever bending). Based on the above results, the deflection of the cantilever bending can be
estimated by the following equation :

Sd=__ P (D)
48/F Where, §d = deflection
under three point bending
8¢ = deflection
under cantilever bending

8¢ = S RO 7 | p = loading
if b &I = length of
the specimen .
From (1) and (2) = Moment of inertia
E= Elastic

modulus of the material
dc= 168d ceesimenene (3D

from the equation 3, the deflection unde= one end support would be 16 times higher than the deflection
under both end support at the same conditions, which may cause a big problem with the precision of
restoration using CAD/CAM especial y smaller size specimen. These results should be further
investigated on some restorations fabricared using a CAD/CAM machine.

Deformation of the support due to higher pressure exists but is almost constant with a slight deflection.
During milling it is necessary never to exceed a certain tool cutting pressure on the preform and always
choose a bigger size of support if we want to obtain the precise surface of the CAD modelisation.

SUMMARY

The deflection under 500gf load of 1the newly introduced composite materials for CAD/CAM
were investigated in order to see the deflection behavior of this materials under the load which
would occur during milling, which related to the precision of the restoration. For both end
support , S specimmen (3x3x20mm) induced significantly higher deflection than the others three
sizes specimen. M specimen (5x5x20mm) had higher deflection than L (8x8x20mm) and XL
(13x13x20mm) specimens, but the values itself were not so high and the difference was much
lower than those compared with S specimen. The deflection under one end support would be 16
times higher than deflection under both end support at the same conditions.
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