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A Study on the Optical Measurement of Torstional Stresses
Sun-Ho Choi

Abstract

1t is well known fact that there is a theoretical analogous relationship in terms of differ-

ential equation between the stress distribution of a bar under pure torsional moment and
the deflection of a membrane subjected to a uniform pressure. This relationship has been
applied to the experimental determination of torsional stresses with troublesome and
elaborative measuring procedure since Griffith's invention of the soap-film apparatus.

In this paper, the soap-film was replaced by a highly polished steel plate and whole-
visualable deflectional contour-line-map was able to obtain by using Michelson Interferometer
with Ne-He Gas Laser light source enabling to determine the stress distribution in the
vicinity of the symmetrical inner-boundary in a section.

Experimental results were satisfactory and the margin of error in the measurement was
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lower than 1%.
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Fig. 2. Michelto1 Optical System

Fig. 3. Optical Apparatus
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Fig. 4. Various Size of Specimen
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Fig.10. Frige Distribution on Hollow Cylinder
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Fig. 12-a Torsional Stress Distribution on a
circular cross section having the
symmetrical crack

Fig. 12-b Constrast of Stress Distribution of
various crack length
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6. i I BEXM

(1) Symbels

r: Resultant shear stress
M,: Torsional moment
r: Distance from crack tip
a: Crack length
6: Crack opening angle
M,: Polar secondary moment
p: Tip radius
D: Diameter of specimen
b: Radius of specimen
%,¢;: Stress function
: Torsional rigidity
: Poisson’s ratio
: Torsional angle per unit length
: Tensile force in membrane

: Pressure on membrane

MmN D R D

: Perpendicular displacement
v: Distance, normal direction
v: Ditto, in membrane

G: Modulus of rigidity

A: Scale ratio

Number of fringe order
Ditto, of broken fringes
Wave lenth, 63284

”n:
B:
Az
n: Number of polyon
F: Torsional factor (=F' F,)
R:

: Radius of largest inscribed circle in a cross
section.

-

: polar 2ndary moment of section
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