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Measurement of the Internal Shearing Stresses
in a Metallic Round Rod (Solid or Hollow)

Rokuo Kuwo
Osamu Dor

Abstruct

Prof. T. UEDA (Osaka University) have given a formula to measure the internal
shearing stresses in a solid round rod. (T. UEDA: On the Distribution of Internal Shear-
ing Stress in Many Twisted Metallic Rods and their Changes due to Annealing. Kinzoku
no Kenkyu. Vol. XIII. No. 1~6, 19).

The principle of this method is similar to Heyn and Bauers’. But he disolves off
the specimen chemically from the outer surface With acid instead of cutting off mecha-
nically and measures the twisting angle difference before and after etching certain
thickness. If one knows the relation between the angle difference and diameter remained
at that time, he can get the mean internal shearing stress at each layer according to
the following formula.
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where r, = initial diameter of the rod
r1 ra -+ = each diameter of the rod at a instant after etching 1,2,..--- times
Uy 05 -+ = change of twisting angle per unit length of the specimen at that time
71, Tas -+ = mean internal shearing stress at each (ry—ry), (ri—rg), -+ layer

G = shearing modulus of elastisity of the material
We show in this article that if we wish to express the ©—r relation curve con-
tinuously, we would better to use the following formula.
For the solid rod
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and for the hollow rod
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T(r1) = G- (Tl 01 + rii—rs dO, )
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where ry = arbitrary radios

r; = inner radius of hollow rod
internal shearing stress at sy
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To measure the value of ¢/;, we can use the optical method.

Here we apply our

method to a few examples that Dr. UEDA have gotten.
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