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Abstract; To broaden the usable range of non-contact magnetic field exciter, it is urgent to
calibrate the amplitude of excitation force acting on structure. A method was proposed to calibrate
the excitation force of non-contact magnetic field exciter, which was based on the measured
response of cantilever beam and used optimization technique. Firstly, the calibration principle and
method of excitation force were presented. The iterative calculation was utilized to minimize the
vibration response deviation between measurement and finite element analysis. Next, the methods
for creating finite element model and solving vibration response based on ANSYS software were
briefly described. Then, the iterative process of calibrating excitation force amplitude was
described with the use of optimization module of ANSYS software. At last, the excitation force
amplitude of non-contact magnetic field exciter was calibrated according to the proposed method.
The calibration curves and the functional relationship between voltage and excitation force were
obtained, which demonstrated the effectiveness of the method proposed.

Key words: non-contact magnetic field exciter; vibration response; excitation force; inverse
identification ; calibration method
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Fig. 1 The calibration schematic diagram of excitation
force of non-contact magnetic field exciter
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of non-contact magnetic field exciter
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Fig. 3 The calibration system schematic diagram of
excitation force of non-contact magnetic
field exciter
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Table 1 The material parameters of cantilever beam
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Fig. 4 The geometric parameters of cantilever beam
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Table 2 Experimental and analysis results of
natural frequencies
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Table 3 The modal damping ratio test results
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Fig. 8 Comparison between calculation and test
results of frequency response function
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Table 4 The vibration response test results and

excitation force calculation results with
excitation frequency 338 Hz

0.5 1.95 1.04
0.8 2.05 1.10
1.0 2.12 1.13
1.2 2.19 1.17
1.5 2.29 1.22

4.3 HRESHRWIE

IR B — A, UK B AR Sl e 1o 0 1 2%
5 A BROCI M R 3 A 235 R 19 07 2, 96 Uk Fr A5 R
bR AR AR AR 1A e S R R HERR . 15T 12
T BRI



%12 # IhOARE . AT Eeh B R EAR T AR AR MR Bk 1765

R5 HEHZEA 500 Hz FHRFIEARER S
iRt EER
Table 5 The vibration response test results and
excitation force calculation results with
excitation frequency 500 Hz
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Table 6 The vibration response test results and
excitation force calculation results with
excitation frequency 750 Hz
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Fig. 11 The calibration curves of excitation force of
non-contact magnetic field exciter
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Table 7 The natural frequencies of the new beam
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Table 8 The vibration response test results and finite
element analysis results of new beam
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