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Stretching for Band Saw Blade (VIII)

The Longitudinal Strain of the Band Saw
Blade caused by Pulling

Rokuo Kuno
Osamu Dor
Yoshio YaMasHITA

Abstract

The longitudinal strain of the blade which is preliminarily stretched and is pulled
by two wheels Is calculated based upon the fundamental analysis of elasticity. The sur-
face strains are measured by the electric resistance strain meter of static type at various
positions under various pulling forces.

The discussion of the strain is devided into two cases. One is the case when the
part of which strain is to be measured is straightened by the wheels, and the other is
the case when the part is bent on one of the wheels.

The strain ey at the free part can be expressed by

ey = ex + er,+ €r,
where
er, = the strain caused by the tension
ex, = the strain caused by the bending moment (including the effect of the
back) ‘
er, = the uniform tensile strain caused by the pulling force
and these are given in Egs. (15), (16) and (17).
The surface strain ez on the wheel is constructed as

ep = e, +ep, +tep,

where
en, = the mean value of strains throughout the whole thickness of the

blade caused by the tension. This value changes with the longitudinal
curvature of the blade

ep, = the mean value of strains throughout the whole thickness of the
blade caused by the pressure of contact with the wheel surface. This
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value is related to the pulling force and the bending moment
ep, = the strain proportional to the distance between the surface and the
neutral plane of the blade. This strain varies with the change of the
longitudinal curvature.
and their forms can be obtained as Eqgs. (31), (35) and (45).
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Photo 1. Measuring of the Shape of Photo 2. Strain Gauges attached to
the Upper Wheel Surface in Axial the Blade on the Block.
Cross Section.

A: Active Gauge No. 1~T7.
D: Dummy Gauge.

Di: Dial Gauge.

Fi: Fixing Block.

FC: Feeding Chain.

FR: Feeding Roller.

Guide Block.

Lead Wire.

6”7-Saw Blade.

Tension Measuring Block (¢=2m).

Upper Wheel.
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Photo 3. Measuring of the Strains.
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Fig. 2. Strain Cycles (6”-Double-Edge Blade, @ =200 kgs).
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Fig. 3. Fig. 4.

@& Shape of the Upper Wheel Surface in the Axial Cross Section.

@ Ervrors of the thickness & of the Blade.

© Shapes of the Blade Surface in the Lateral Cross Section at the Radius of Cuvvature 0 =2
m, 1m and & (Radius of the Wheel). Broken Lines show the Case when the Inside of the
Blade is turned out.

© Shapes of the Blade Surface in the Lateral Cross Section on the Upper Wheel in the Cases

of @=200, 400, 600, 800 and 1000 kgs.

Strains s of the Blade at the Free Part.

Strains ¢z of the Blade on the Wheel.
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6”/-Saw Blade

xs0

£000

4”7-Saw Blade
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z 7 < B ;f 3 P / 1000
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|
-

20 40 0 mm

Fig. 5. Strains measured when the Left-Hand Side and Right-Hand Side of
the Blade are Changed to each other. (6" and 4 Saw Blades).
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200 I:. 1-2 Gauge No.
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Fig. 6. Relation Between the Changes of the Strains and the Feeding Force P.
(6” Saw Blade, @=1000kgs.)
Full Lines show the Calculated Values assumed as a Fixed Beam.
Broken Lines show the Calculated Value Assumed as a Simple Beam.
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