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The Measurement of the 2 Principal Residual
Stresses in the Plate with an Electric
Resistance Strain Meter

—With Special Reference to Thin Plate.—

Osamu Doi

Abstract

The author has developed a deflection method for the purpose of determining the 2
principal residual stresses in the plate.

For the same purpose an electric resistance strain meter can be used, and the resulting
equations between the residual stresses which existed in the removed layer and the strains
felt in the strain gauge lead to Volterra’s integral equation which differs from the results
of the deflection method.

When the thickness of the plate is extremely thin, the thickness of the gauge base
must be taken into consideration. When the gauge base thickness is considered, the
relation between the stress and the strain arrives at another type of integral equation.
Hence, the formula for the calculation of the residual stresses becomes more complex.

The test pieces to be measured are cut in the shape of narrow tablets, longitudinal
in the direction of the 2 principal stresses.

It is doubtful that the width of the test piece even when cut extremely narrow will
disturb the distribution of the residual stress to such an extent that the residual stress
value to be measured will be different from the real value.

In regards to this point, the author demonstrates that the residual stress value is not
effected by the width, if the working effect of the edge of the test piece can be neglected.

Lastly, the author determines the 2 principal residual stresses existing in a band saw
blade of aprox. 1 mm thickness with both the resistance strain meter method and the de-
flection method, and demonstrates that the results obtained by ordinary formula with
strain meter method do not coincide with that of the deflection method, but that the results
calculated from the formula, taking the gauge base thickness into consideration, surely
coincide with values obtained by the defection method.
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