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ON THE PHYSICAL NATURE OF THE PARIS LAW
Liu Liming Duan Menglan** Liu Chuntu** Zhao Huijuan***
(CNOOC Research Center, Beijing 100027, China)
*(Department of Naval Architectural Engineering, Dalian University of Technology, Dalian 116024, China)
**(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)
***( China Classification Society, Beijing 100006, China)
Abstract A theoretical equation of fatigue crack growth is deduced in detail by means of dislocation dynamic

theory, thermal activation theory and velocity process theory, with the two test constants in Paris equation
being determined theoretically and explained by the microscopic structural parameters of the materials and
the conditions of the test environments as well. The proposed theory finally discloses the physical nature of
the Paris Law which has been considering an experimental result without theoretical background. It comes
true that only measuring the microscopic parameters for one time, the behavior of crack propagation in any
test conditions can be obtained. This temperature dependent crack propagation theory is used successfully to
describe the crack growth rates of offshore structural steel A537 at different temperatures. The results from the

theory are reviewed in accordance with the conclusions of published references.

Key words fatigue crack, dislocation, growth rate, Paris Equation, stress intensity factor range
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