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Analysis and Modeling of Signal Characteristics of Electromagnetic Actuators
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Abstract  In order to build a mathematical model of a custom-made electromagnetic actuator which is used in the experiment a
large number of experiments and measurements were carried out to collect the signal data and the input and output signals of the elec—
tromagnetic actuator. The signals were analyzed and studied by means of noise reduction processing and integral conversion and the
data results were studied and fitted and the mathematical model of the electromagnetic actuator was established. Results show that a
mathematical model of electromagnetic actuator is established to express the relationship between input and output signals intuitively
and meets the requirements of subsequent engineering.
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Fig. 1  Schematic of electromagnetic actuator 10 kHz.
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Fig. 4 Signal at 3 V 40 Hz
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Fig.5 Signal at4 V 60 Hz

2.2
’ 89
10
M
pi= X YuPi, =12« (9)
m =-M
(9) :p P X
2M +1 Y o
¥, =1/(2M +1) (m =0 1
M)
1 M
_ 0
pi - 2M + lszpiﬂn (10)

1
{0} =y v v 7 ») =§(1 2321)

(3p) +2py +ps - py)

(4p} +3p; +2p3 +py)

[§)
|

1
< (Pl +p +p] + L + 1) (12)

1
m-1 = E( p(;—S + 2p?n—2 + 3p31—1 +4p?n)

(= Pos + Doy + 2P0y +3p))

,EDJ;]DDQD.I;ID@D.I;ID@DD@
1l

T
W
N (JI‘»—‘

www. stae. com. cn



10798 Science Technology and Engineering 2020 2
.lejwl — Azejwt Sejwl
Jw w
(14)  :s(1) ®
7S s(1) o
N-1 |
_ S 2miy/N
") = 3 ot S
(15)
1 s IAf =
wy < {1 A
0
(16) :f, S
S(i) - s(y) L Af
& 9
6 3 V.30 Hz
Fig. 6 Signal processing at 3 V 30 Hz
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Fig. 8 Signal integration result at 3 V 30 Hz
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Fig. 7 Signal processing at 5 V 30 Hz
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Table 1 Displacement amplitude

/ /mm

Hz 25V 3.0V 35V 40V 45V 5.0V

30 0.3842 0.8910 1.3880 1.7150 2.0940 2.4166
35 0.4927 1.1010 1.5870 1.9660 2.3250 2.6520
40 0.4687 1.2410 1.9430 2.5340 3.0420 3.5800
45 0.796 1 1.5170 2.2780 2.9970 3.6750 4.2670
50 0.6400 1.3450 2.0230 2.8260 3.5200 4.1230
55 0.5472 0.9825 1.3980 1.916 0 2.3280 2.7230
60 0.3195 0.5723 1.0220 1.3330 1.7230 2.0670

2
Table 2 Phase angle

/ /rad

Hz 25V 3.0V 35V 40V 45V 5.0V

30 0.6100 0.5851 0.5290 0.4680 0.4170 0.3850
35 0.8711 0.8473 0.776 0 0.7280 0.686 0 0.654 0
40 1.1200 1.0952 1.0200 0.976 0 0.884 0 0.8550
45 1.4183 1.4028 1.3620 1.3060 1.2532 1.2251
50 1.5656 1.7590 1.8215 1.8612 1.9026 1.9352
55 1.6901 1.9392 2.0934 2.1897 2.2707 2.309 1
60 1.7672 2.0740 2.2389 2.3432 2.4332 2.5028
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