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Stretching for Band Saw Blade (VI)
— Jump (Durchschlag) of the Band Saw Blade —

Rokuo Kuno
Osamu Doz

Abstract

In the last paper, authers have described the theoretical relation between the radius
of longituginal curvature ¢ of the band saw blade and the tention value on the basis of
approximate solution and showed that the larger the radius of longituginal curvature is,
the more the amount of tention value increases within the range of #<0c, (Ocp. = N"/4.84 D
approximately, k=width of the blade, b=thickness of it), and that if ¢ exceeds 0., tention
value decreases on the contrary.

Authers have indicated that in the region of far larger ¢, the saw blade would be
unstable or approach to the state of flat plate, according to the amount of plastic strain
stretched.

In this report, authers show the exact solution of the large deformation of thin plate
with bending that have been stretched prastically, take out the relation between the

bending moment M arround the y-axis and the longituginal curvature 1/o, calculating
1

Mzr(MﬁM@ﬁ,

o
where
M., = Bending moment per unit width of sections of the blade arround y-axis
N, = Normal force per unit width of sections of the blade in the direction of x-axis
¢ = Deformation of the center line of the blade above the level of both edges
and putting the origin in the middle of the blade.

Result obtained is as follows.

M e v v cosh Bh—cos B 1
Dh = —(1—?) o —{-p[( ) +20C1><p 20C1>< ) 1)

_@2]?. (sinh Bh+sin Bh

i <_£_+ch >< sinhfBhsinfr  cosh fh—cos Bk >]
0 ') \(sinh Bh+sin fh)  2Bh(sinh Bh+sin ph)

Where C, is determined with the amount of plastic strain stretched and the strain e; is
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assumed as

e=a{(4)-vj+awro

(tension term) (back term)
Negrecting the back term C,=0 and putting y=0, the max. value of e, is given as

h? 4 e}
=y or Cy=
€ (] 4 1 1 hz
Fig. 1. shows the curves of the relation between M/Dh and 1/, and if e, is equal
to or smaller than (e} )., the axis 1/0 cuts the curve only at the original point, but if
es, is larger than (e} )., the axis 1/¢ cuts the curve at three points (one of which is the
origin), i.e. this phenomena is called “Druchschlag”.

(ei)er. Is the critical value of e; and given as

(Sgu)cr. =

021 y / 1 —%) —i"V—l
(%) l 4(1—-V) I

Where v = Poissons’ ratio.
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