Stress Analysis of Induction Motor Core Considering Anisotropic Magnetic and

e o - IEEE MT 25
M agn EtOSt rl Ct Ive P ro pe rtles 25" International Conference on Magnet Technology
Ben Tong?, Yang Qingxin2, Yan Rongge!*, Zhu Lihua?' Liu Huaiwen?, and Zhao Lunal 9 IEEE
1D: #660 1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment, Hebei University of Technology , *yanrg@hebut.edu.cn IE E E CSC O
Session: Thu-Af-Po4.05-24 2. Municipal Key Laboratory of Advanced Technology of Electrical Engineering and Energy, Tianjin Polytechnic University

Abstract—The non-oriented silicon steel In motor cores shows remarkably anisotropic magnetic and magnetostrictive properties under sinusoidal and harmonic excitations. Thus, In order to compute motor stress
accurately, anisotropic magnetic and magnetostrictive properties must be considered. Firstly, this paper tests the anisotropic properties under sinusoidal and harmonic excitations to support the stress computation. Then,

an electromagneto-mechanical coupled model for motors considering anisotropic magnetic and magnetostrictive properties Is proposed and stress distribution of motor cores Is calculated. Lastly, the frequency spectrum
of the stress Is analyzed to provide the theoretical basis of vibration and noise reduction for induction motors further research.
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The measurement device iIs shown in Fig. 1. In order to test and analyze the
anisotropic properties under sinusoidal and harmonic excitations, the non-
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In order to analyze the stress in motor cores, the total energy functional of motors
considering anisotropic magnetic and magnetostrictive properties can be expressed as
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Fig. 1 Measurement device | samples. Fig. 4 The magnetostrictive curves of non-oriented silicon steel with different excitations.
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are calculated, shown in Fig. 7. concentrated areas, shown iIn Fig. 6(a), are chosen to analyze stress CONCLUSION:
e characteristics. Stress curves under different applied exciting currents which is The radial stress and
(bc) 2 - o, Radial stress o, Radial stress o, Radial stress S h ow d I ﬁe e nt
! N g, Circumferential stress 2 ~+ g, Circumferential stress = . * o Circumferential stress -

. W . ). characteristics In
| W 1M different parts of motor
| | 0- cores. Meanwhile, the

= «/\., /L i i stress curves fluctuate

2

2l e e 15 % greatly and the stress

Stress (MPa)
=
Stress (MPa)
o
Stress (MPa)

(a) analyzed model (b) enlarged view of finite-element mesh
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(b) the radial stress

(2) magnetic flux density amplitude (b) strain Fig. 7 The stress distribution of induction motor stator at different time. Fig. 9 The stress frequency spectrum at point A under different exciting currents.
Fig. 6 The magnetic flux density amplitude and stator strain of induction motor cores at t=0.015s.
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