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The System Design of ACSM and Resear ch of Stress M easurement on Ferromagnetic Components
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Abstract:

The key parts of large machinery are most worked in poor conditions, which is easy to produce stress concentration and lead to macroscopic defects. An alternating current
stress measurement (ACSM) system is designed, which includes measuring sensor, DDS signal generator module, signal adjusting module, signal acquisition and processing
module. The U-shaped sensor is optimized based on el ectromagnetic theory. According to the principle of correlation, signal adjusting moduleis devised. The stress
measurement experiments of loading Q235 steel are carried out by the system, the laws are presented in the test, which show that ABx has significant change with excitation
voltage, the maximum of ABXx isonly 10mv when voltage value is 5V, but ABx can reach 98mv when voltage valueis 19V and load is 300Mpa.ABXx haslinear variation with
stressin the elastic stage and increases rapidly over yield point, the change of ABz issmall and complicated, so the ABz is unfit for stress assessment. The results show that
an effective method for stress measurement on ferromagnetic structure is provided by the system.
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