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Observation of Magnetic Domains on the Surface of 45 Steel under Different Tensile
Damage States

ZHANG Bingqi, LEI Jingfa, WU Jingxiong, LIU Tao

( School of Mechanical and Electrical Engineering, Anhui Jianzhu University, Hefei 230601, China )

Abstract: In order to clarify the variation of magnetic characteristics of ferromagnetic materials in the process of tensile damage,

quasi—static tensile tests were carried out on 45 steel samples. The powder—pattern method was applied to observe the magnetic domain

of 45 steel samples under different tensile damage states. The results show that the metallographic structure of annealed 45 steel samples

contains pearlite and ferrite. When no load is applied, the micro domain structure is disorderly arranged and distributed randomly. With

the continuous implementation of tensile test, the magnetic domain structure of 45 steel sample changes from 180° domain and dotted

domain to labyrinth domain and 90° domain. The increase of tensile stress destroys the energy balance of the system, which makes the

domain spacing become larger and the domain wall width smaller.
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