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O O O Almost all engineering materials possess to a certain extent the propertyof elasticity.If the external forces
producing deformation do not exceeda certain limit, the deformation disappears with the removal of the

forces. Throughout this book it will be assumed that the bodies undergoing theaction of external forces are perfectly
elastic, i.e., that they resume theirinitial form completely after removal of the forces. Atomic structure will not be
considered here.It will be assumed thatthe matter of an elastic body is homogeneous and continuously
distributedover its volume so that the smallest element cut from the body possessesthe same specific physical
properties as the body. To simplify the dis-cussion it will also be assumed that for the most part the body is
isotropic,i.e., that the elastic properties are the same in all directions.Structural materials do not satisfy the above
assumptions completely.Such an important material as steel, for instance, when studied with amicroscope, is seen
to consist of crystals of various kinds and variousorientations. The material is very far from being homogeneous,
butexperience shows that solutions of the theory of elasticity based on theassumptions of homogeneity and
isotropy can be applied to steel struc-tures with very great accuracy.The explanation of this is that the crys-tals are
very small, usually there are millions of them in one cubic inch ofsteel. While the elastic properties of a single crystal
may be very differ-ent in different directions, the crystals are ordinarily distributed at ran-dom and the elastic
properties of larger pieces of metal represent aver-ages of properties of the crystals.
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