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Abstract

In order to study the variation law of magnetostrictive effect of motor stator silicon steel sheet
under alternating magnetic field, the magnetic mechanical coupling numerical model of non
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oriented silicon steel sheet is established in this paper, and the change of surface stress of non
oriented silicon steel sheet with different number of laminated sheets in alternating magnetic
field is studied, and the experimental platform is built based on the simulation model. The non-
oriented silicon steel sheet was placed horizontally on one side of the coil and fixed by insulating
material. Then the strain collection and vibration measurement experiments were carried out on
the non oriented silicon steel sheet placed horizontally and inclined 45° respectively. The results
show that, under the same alternating magnetic field, the strain and vibration on the surface of the
non oriented silicon steel sheet gradually decrease with the increase of the number of laminated
sheets The true result is consistent. This conclusion has a certain guiding significance for motor
vibration and noise reduction.
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Figure 1. Position of silicon steel sheet and coil
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Table 1. Coil and silicon steel sheet parameters

= 1. ZESEMASH

24 H(fE (mm)
LRI Py 1% 45
LR 415 50
2 v 150
TeEAN 9 B 30
WK 100
R IR 0.5

3.2. EWRKERE
BN — BRI RN AR, B 2. 3. 4. 5. 6 FEE T Bk A E SN, g AN
BREENA TR — S, WE2 A SMERR. B 3 LB rE A& g i A fid iR

=

S e

Figure 2. Measuring point
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Figure 3. Coil magnetic field line passing through silicon steel sheet
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Figure 4. The stress of measuring point with different number of laminations
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Table 2. The stress values of the measuring points with different number of laminations
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Figure 5. Strain of measuring point with different number of laminations

E 5 TEEERHHNERHONE

Table 3. Strain values of measuring points with different number of laminations

3. FREERHENESHNEE

B I A5 R B (ee)
LA 41.637
2 5 38.618
3 37.816
4 Fr 37.295
5hH 36.531
6 35.377

4.2. fREVMWELE

N T ISR AL AR W AN [F) B T B IR B L AT oK 45 TR i T R R
T, AT T RS R S

FRE DL 144 78 B PR shill &7 & X5 AN R & 7 B0 JE B iR B AT R SR s 56, 2r Akt 1-6 A G
HU A AN B TR 9 45 WURLCE B RSN (S S AT T &, 245 T E 6 Fis.

Wi 6 Frax, N 45 RHICE AR B e BOCHU R RN F 7SS ARG AR BB L, S I E i
0.05 s FIEUE. W3 4 fon, A S BN A R 6 H

0.04 0.04
a/m/s?
0.03 0.03
0.02 002 A\ A
A A \ f| l‘\
0.01 [\ al \ n . \
001 / \I i V\\ ///\\‘wm\ f'/j ".\ /ﬁ \“| \" f \
\ C \ ‘
° A AN AA A
/ \ { f {
0.01 ootk |\ ,f \\ ] \/ | AR
o1 i \ ‘
v/ i \ \ |
0.02 002 Y \ L
: %
-0.03 003
-0.04 0.04
—Ch 5 —Ch5
5.125 5130 5.135 5140 5.145 5150 5.155 5.160 5.165 5170 t/s 5.180 10.085 10.090 10.095 10.100 10.105 10.110 10.115 10.120 10.125 10.130 10.135 t/s 10.145
(a) 1 frEBUA RN & (b) 2 A EHL AR Fr & R
A LR

DOI: 10.12677/jee.2021.91001


https://doi.org/10.12677/jee.2021.91001

RTHE, K

A
=

RE 521IR Fit
0.04 |
0.04 |
almis? a/m/s? ‘
0.03 0.03
0.02 0.02 !
001 N A f A /1
N \ /”\ j“\ "\ A /’ 0.01] ™ //xﬁ fﬂ\A /\ /”\\ /‘\
0 fA—t+—H f \] \ AN S 0 \ s \ g |
N/ W N \\( nJ / \ / \ W
Vv / . W r \r/ \ \ / ‘
-0.01 = V.V v o S W -0.01 \-/ [ |
v \/ Vo
-0.02 -0.02 ‘
-0.03 -0.03 ‘
-0.04 -0.04 ‘
Chs —chs |
6210 6.215 6.220 6.225 6.230 6.235 6.240 6.245 6.250 6.255 6260 Us 6.270 4075 4080 4.085 4090 4095 4100 4.105 4110 4115 4120 s 4.130
(c) 3 J EEL AN &k (d) 4 Fr TCHL MR S T
0.04 0.04
a/m/s? alm/s?
0.03 0.03
0.02 0.02
0.01 ) 0.01
NI NN AL oA ALALA
0 /' \ Yl \\ A\ // I‘\ ! \ . T 0 b s A, f\ \
/ N\ |/ AN \|/ \ m/ \\ A / \~\ / / \/ AR
\J/ { / A Y N/
-0.01 ¥ \ ViV -0.01 \
-0.02 -0.02
-0.03 -0.03
0.04 -0.04
chs —chs
10715 10720 10725 10730 10735 10740 10.745 10.750 t/s 10.760 4640 4.645 4650 4.655 4.660 4.665 4.670 4675 4.680 4.685 4.690 t/s 4.700

(e) 5 J1 TCHURITEAN J1 B I

(f) 6 Jr FCHR RN Jr B

Figure 6. Vibration signals of stator silicon steel sheets with different number of laminations placed at 45° in alternating
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