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Establishment of derivative proportional law and its application
in elastic-plastic buckling and fracture of structures
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Abstract;Based on the strain energy theory and the connotation of tangent modulus theory,a new law
called derivative proportional law of materials is established.This law is the innovation of Hooke’s Law
which is not limited by proportional limit of material and can reflect general view of stress-strain curve in-
cluding linear part and nonlinear part.Using the relationship of real material stress and perfect elastic
stress,the buildup process of derivative proportional law is discussed.This law can be used to calculate and
analyze structure elastic-plastic buckling and elastic-plastic fracture by a four-parameter equation.Some
experiment data indicate that the calculation values fit well with experiment results. So it is meaningful for
practical application.
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