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New Points of View on the Nonlocal Field Theory and Their
Applications to the Fracture Mechanics( [I) —Re_
Discuss Nonlinear Constitutive Equations of
Nonlocal Thermoelastic Bodies

Huang Zaixing
(Najjing University of Aeronautics and Astronautics, Nanjing 210016, PR China)

Abstract: In this paper, nonlinear constitutive equations are deduced strictly according to the consti-
tutive axioms of rational continuum mechanics. The existing judgements are modified and improved.
The results show that the constitutive responses of nonlocal thermoelastic body are related to the cue-
vature and higher order gradient of its material space, and there exists an antisymmetric stress whose
average vaue in the domain occupied by thermoelastic body is equal to zero. The expressions of the
antisymmetric stress and the nonlocal residuals are given. The condusion that the directions of ther-
mal condudion and temperature gradient are consistent is reached. In addition, the objectivity about
the nonlocal residuals and the enrgy conservation law of nonlocal field is discussed briefly, and a for-

mula for calculating the nonlocal residuals of energy changing with rigid motion of the spatial frame of
reference is derived.

Key words: nonlocal field theory; nonlocal themoelastic body; constitutive equations; antisymmetric
stress; nonlocal residuals



