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Measurement of the Internal Residual
Stresses in a Metallic Plate

Rokuo Kuxo
Osamu Dor

Abstruct

Several methods have been given to measure the internal stresses remained in
a metallic body. These are all vested in Heyn, Bauer or Sachs’.

We show in this article that in a plate of metal, we can measure the internal stresses
by means of such a method as follow. This is to know the 2 principal stresses remained
in a plate.

Cut off a test piece of the shape of a narrow tablet in the direction of a principal
stress, shield one surface with insulator (such as lacquer), set it in the proper electrolyte,
being the test piece an anode, and close a circuit of a direct current, then the specimen
should disolve gradually into the electrolyte from only an uncovered surface. If the
internal stresses remain, the specimen would change its curvature as its thickness
decrease.

Solving the Volterra’s integral equation, if we know the relation between the change
of curvature and the thickness already disolved, we can calculate the principal stresses
o1 and o, of each direction with following formula.
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m = Poisson’s number of the material

E = Young’s modulus ‘

total thickness of the test piece

thickness disolved

¢i, ¢» = change of curvature of the test piece in each principal direction
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Moreover if we employ the optical method, we can use the following expression.

- f 2P (111 2 - ) = ]
zq() ]Ll l( Ix 4(a—~) i1 + 2&)11(14‘]
1y (z) = Ia— 2-[1—«10 —4{a—z + 2 ; I¢

where
L = distance between the scale and the mirror attached to the test piece
| = effective unshielded length of the test piece
11, 1y = change of the scale reading

Then we give the simple plastic uniform bending to the mild steel plate and
measure the residual stress with this method. On the other hand, we calculate theoreti-
cally the residual stresses, considering of the Bauschinger effect, from the stress strain
curve of the material. These 2 results are compared and discussed.
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