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The Theories on the Measurements of the Principal
Residual Stresses in Plate and Tube

Considerations for Baldwin’s and Sachs-Espey’s
Methods from the Integral Equations.

Osamu Dor

Abstract

Baldwin published a method for measuring single principal residual stress in plate not
symmetrically distributed for the center plane with successive approximating calculation by
removing a definite thin layer successively from one surface of the plate.

Baldwin’s formula is deformed to the integral equation and the solution of it must
coincide with the analytical formula proposed by the author and by Treuting and Read.

Baldwin considered only one principal stress, where the author and Treuting and
Read took 2 principal stresses into consideration.

In 1927 Sachs set forth a Boring Out Method to be used in the determination of the
principal residual stresses in cylinder. However, considerable difficulties and errors were
encountered when this method was applied to thin walled tube or cylindrical shell. Thus
in 1941 Sachs and Espey proposed another method.

In this new method Sachs and Espey considered 2 principal stresses in a tube. By
cuting off a circumferential narrow ring and a longitudinal narrow tablet from the tube,
they calculated the residual stresses with a formula from the deformations of test pieces
in response to each layer by successive approximation.

Sachs-Espey’s formula is also considered to be the integral equation and an analytical
formula is proposed by solving the integral equation and it is suggested that this must
coincide with the formula set forth by the author to calculate the 3 principal residual
stresses in the outer layer of a cylindrical body. ‘
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