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In the absence of thermal effects, the formulation of suitable stress-strain
relations in the linear theory of thin elastic shells (where the effects of trans-
verse shear deformation and transverse normal stress are accounted for) has been
recently carried out by E. Reissnerl for axisymmetric deformation of shells of
revolution, and by the writer2 for the general shell where the deformation is re-
ferred to lines of curvature. It is also relevant to mention here that the usual
formulation of problems of thermo-elastic shells of isotropic materials (e.g., as
in Melan and Parkus5) in the spirit of Love's first approximation is defective in
the sense that it does not conform to the requirement that the initially stress-
free isotropic shell (in the absence of suitable edge constraints), when subjected
to a uniform temperature field, should remain stress free and undergo only a uni-
form dilatation.

It is the purpose of the present note to extend the previous results2 and
to modify the derived stress-strain relations so as to include the thermal ef-
fects in a manner consistent with the assumptions made in Ref. 2. While there
is no difficulty in carrying out the extension mentioned, in view of the consid-
erable recent interest in thermo-elastic problems of shells, it is desirable to
record for future reference the necessary and relatively minor modifications in
the stress-strain relations for isotropic materials which (on account of the as-
sumed functional form of the transverse normal stress and the normal component
of the displacement2) will be free from the defect mentioned above.

For brevity we employ the same notation as in Ref. 2, and also recall the

assumed functional form of the normal displacement W and transverse normal
stress o given by Egs. (2.7)2* and (2.9)p, i.e.,
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*The subscript 2 after an equation number refers to that equation in Ref. 2.
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where the functions w', w", S, and T are specified by Eq. (3.5)p. To include
the thermal effects, it is necessary to modify Eq. (5.lb)2 to read
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where the dots in (3) refer to the right-hand side of (3.1b),, @ 1is the coef-
ficient of linear thermal expansion (which may depend on temperature and coordi-
nates), and © = O(t1, £2, t) denotes the change in temperature from the initial-
ly stress free temperature state.

With the notation
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and with A as given by (3), some of the various coefficients in Eq. (3.4)p are
modified as indicated below
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and the first two of (3.5)p will contain additional terms, i.e.,
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but the last two of (5.5)2, as to be expected, remain unaltered. It follows that,
in the presence of a temperature field, the modified stress-strain relations (for
normal components of stress resultants and stress couples as well as shear-stress
resultants) read
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An examination of (4) and (7) reveals that when © = const. (say ©g), then
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It is also worth noting that in order for the theory of Love's first approxi-
mation (in the presence of thermal effects) to be free of the defect mentioned
earlier, it will suffice to assume for the normal displacement the form
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in which case, since 92§ =0, (7) simplifies considerably.
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