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New nondestructive test method with empirical research using
local hysteretic loop characteristics

Wu Dehui Li Xuesong Huang Yimin Yang Xiumiao Liu Zhitian

( Testing and Controlling Research Institute Department of Electronic Mechanical Engineering Xiamen University Xiamen 361005 China)

Abstract: A new nondestructive test method based on local hysteretic loop characteristics is proposed in this paper. First of all the in—
fluence law of the steel plate internal defects on the dynamic permeability distribution is studied and the formation mechanism of the lo—
cal hysteretic loop under the variable magnetic excitation condition is discussed. Secondly the relation model between the dynamic per—
meability and local hysteretic loop is established. Furthermore according to the proposed relation model a new nondestructive test
method of steel plate defects based on the local hysteretic loop characteristics is proposed and the implementation scheme of the test sys—
tem is given. Finally the 3D finite element method was used to simulate the experiment model and a series of physical experiments were
carried out to verify the proposed method. The results show that the steel plate defects have significant influence on the dynamic permea—
bility distribution; the local hysteretic loop characteristics can be used to detect the permeability variation and achieve the goal of detec—
ting the internal defects of the steel plate even the defects on the back of the steel plate. The proposed new method does not require to
test the static leakage magnetic field which reduces the volume of the magnetizing apparatus effectively.
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Fig. 1 Principle diagram of local hysteresis loop generation
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Fig. 6 The physical experiment platform for the new method
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