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Tensioning of Circular Saws (I)

Upper and lower limits of tensioning degree

Rokuo Kuno

Abstract

The highest and the lowest degrees of tensioning to be given to a circular saw are
controlled as follows:

(1) A circular saw must rotate on its plane. If the degree of tensioning is too
high, a circular saw, the shape of which is warp at a state of standstill, can not be
a perfect plane when it runs freely at its full speed. This condition gives a clue to define
the upper limit of the degree of tensioning.

(2) The temperature at the periphery of a circular saw rises by cutting. Therefore,
if the degree of tensioning is too low, the saw buckles by this terﬁperature rise. ‘This
fact gives the lower limit of the degree of tensioning.

This paper presents a theoretical calculation of the range of the degree of tensioning
to be given by assuming that the temperature distribution equivalent to the strain dis-
tribution caused by tensioning is
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and that the temperature distribution caused by cutting is
4
ty=T—4

The first condition gives the relation in Eq. (6). The second condition gives the
results in Egs. (9) and (10), when there are two and three nodal diameters, respectively.
The notations emplyed in these equations are:

v = peripheral speed m/sec

S = ——;Zr ratio of the radius « to the thicknese 4 of a saw.

The results of these calculations are shown in Figs. 1~4.

When the temperature distribution caused by cutting is not linear, the part at the
mid-radius does not expand so much as in the case of a linear temperature distribution,
and the degree of tentioning at that position must be higher. Temperature curves
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(lower limit curves) in Figs. 1~4 shift as much as ”1"(%@‘% upward. (7, :—difference be-

tween the temperature at the mid-radius and the mean temperature at the periphery
and the center.)
If the temperature equivalent to the strain caused by tensioning is assumed as
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the results of calculations become as Egs. (11), (12) and (13), and are shown in Figs. 5
and 6.
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