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Influence of Manufacturing Process on Metal Magnetic Memory Signals in Ferromagnetic Materials
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Abstract: In order to remove the redundant disturbing signals originating from manufacturing process for evaluating damage
degree of ferromagnetic materials by metal magnetic memory signals, the variation of metal magnetic memory signals of
18CrNiWA steel, which measured by a EMS2003 metal magnetic memory apparatus, were investigated after the processes of
forging, milling, grinding and heat treatment in this paper. Moreover, the demagnetizing effect of alternating current process
was compared with that of heat treatment processes. The results showed that different types of external load were introduced
during different machining process, leading to the generation of random initial magnetic signals. Especially during the process
of grinding strong disturbing magnetic signals occurred due to the existence of excitation magnetic field. A residual magnetic
field still existed on the surface of ferromagnetic specimen even after alternating current demagnetization, while a clean initial
magnetic state could be obtained after heat treatment demagnetization which maximum temperature exceeded Courier point of
ferromagnetic materials. This study can provide fundamental data for damage evaluation of ferromagnetic materials by using
metal magnetic memory signals.
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Table 1 Chemical constitution of tested specimens (w/ %)

M oR Cc Si Mn P S

18CrNiWA  0.13~0.19 0.17~0.37 0.25~0.55 <0.03 <0.04
45CrNiMoVA 0.42~0.49 0.17~0.37 0.5~0.8 <0.03 <0.03

B Cr Ni Mo \Y, W

18CrNiWA  1.35~1.65 4.0~4.5 0 0 08~-12
45CrNiMoVA  0.8~1.1 13~18 0.2~03 01~02 O
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