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Design of Magnetic Barkhausen Noise Signal Detection Sensor

LI Bao-qing, ZHENG Bin, GUO Hua-ling
(Key Laboratory of National Defense Science and Technology of Electronic Testing Technology,
North University of China, Taiyuan 030051, China)

Abstract: A kind of detection sensor is designed for ferromagnetic materials to obtain Barkhausen noise signal. Through the finite element elec-
tromagnetic simulation software Ansoft, the common H-type and U-type excitation modules are simulated and analyzed, and the magnetization
effect of specific test pieces is analyzed. According to the magnetization effect and manufacturing difficulty, the H-type yoke is selected as the
excitation module finally. Theoretical calculation and experimental phenomena are combined to analyze the factors that affect the performance of
the Magnetic Barkhausen noise signal detection sensor. It is concluded that the magnetic field will attenuate when it propagates perpendicular to
the surface of the material and is inversely proportional to the frequency of the coil excitation signal. The adjustment of the magnetization depth
can be realized by adjusting the frequency of the signal, and the amplitude of the signal will affect the magnetization strength of the test piece;
the flexibility of the receiving coil The sensitivity is directly proportional to the length and diameter of the core and the number of turns of the
winding coil, but the distributed capacitance, effective resistance of the winding coil and the size of the receiving coil should also be considered.
Finally, the designed sensor can obtain the Magnetic Barkhausen noise signal with better signal-to-noise ratio.

Key words: ferromagnetic material ; magnetic Barkhausen noise; Ansoft;excitation module;receiving coil
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