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The Basic Theory and Simulation Research on Metal Magnetic
Memory Based on Stress — Magnetization

LI Long — jun', WANG Xiao —feng', YANG Bin — feng', ZHANG Hui’*, CUI wen —yan', BAI Xue — qian'
(1. School of Information and Navigation, Air Force Engineering University, Xi’an 710077 ,China;2. Department
of Scientific Research, Air Force Engineering University, Xi’an 710051, China)

Abstract ; Aimed at the problem of metal magnetic memory that the microcosmic cracks cannot be evaluated quanti-
tatively by the metal magnetic memory testing method at present, the numerical value relation between the magnetic
conductivity and stress is derived based on the analysis of the metal magnetic memory testing mechanism by using
the theory of Jiles, who discussed the physical mechanism of the stress — magnetization effect. The finite element a-
nalysis of stress — magnetization effect is done on steel plate specimen with a microcosmic crack using ANSYS.
Through the analysis, using an applicable magneto — elastic coupling model and distilling the peak values distance
and peak value of metal magnetic memory can evaluate the breadth and deepness of microcosmic cracks quantita-
tively.

Key words : microcosmic cracks; metal magnetic memory ; stress — magnetization; finite element simulation; quan-

titative evaluation
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Micro — Doppler Effect Analysis of Rotating Target and
Three — Dimensional Micro — motion Feature Extraction in Netted Radar

LI Dong —wei', LUO Ying®, ZHANG Qun®, LI Tian - peng'
(1. School of Air and Missile Defense, Air Force Engineering University, Sanyuan 713800, Shaanxi, China;
2. School of Information and Navigation, Air Force Engineering University, Xi'an, 710077, China)

Abstract : The micro — motion feature extraction for micro — motion target has attracted great attention in recent
years. The micro — Doppler (m — D) effect of rotating target is introduced in the netted radar techniques in the pa-
per. The m — D effects are separately analyzed and the parameterized expressions are deduced in the netted radars
that transmit different forms of signals. Making use of the multi — view of netted radar, the parameters of the radars
“different forms of echo signals those come from different locations are extracted, the three — dimensional micro —
motion features are obtained by solving nonlinear multivariable equation systems. Simulation results validate the ef-
fectiveness of the proposed algorithm.

Key words : netted radar; micro — Doppler (m — D) ; three — dimensional micro — motion features; rotating target



