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Magnetostrictive coefficient measurement method combined linear
frequency modulation with laser heterodyne
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Abstract: Combining laser heterodyne with linear frequency modulated technology, based on the
measurement method of magnetostrictive coefficient, a novel method of linear frequency modulated
multi —-beam laser heterodyne measurement for magnetostrictive coefficient was proposed, which
converted the measurement of magnetostrictive coefficient into the length variation. Based on linear
frequency modulated technology, the information of length variation was loaded into the frequency
difference of the multi —-beam laser heterodyne signal, and many value of length variation could be
acquired simultaneously after the multi-beam laser heterodyne signal was demodulated. Processing these
values by weighted —-average, length variation could be obtained accurately, and eventually the accuracy
of magnetostrictive coefficient was improved. The magnetostrictive coefficient of the sample under
different currents was simulated by Matlab. The results indicate that compared with traditional
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technique , the relative measurement error of this method is less than 0.09% and the accuracy is

improved more than one order of magnitude.
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Tab.1 Measured values of magnetostrictive coefficient
Number  I/mA  Actual value of Al /um  Actual value of « (x107®) Simulation value of Al /um  Simulation value of « (x10°%) Relative error
1 10.00 0.25 1.25 0.249 787 1.248 933 0.085%
2 20.00 0.50 2.50 0.499 576 2.497 882 0.084%
3 30.00 0.75 3.75 0.750 329 3.751 647 0.044%
4 40.00 1.00 5.00 1.000 116 5.000 582 0.012%
5 50.00 1.25 6.25 1.249 905 6.249 523 0.008%
6 60.00 1.50 7.50 1.499 692 7.498 461 0.021%
7 70.00 1.75 8.75 1.750 445 8.752 227 0.025%
8 80.00 2.00 10.00 2.000 234 10.001 168 0.012%
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