Fa4% 3 d = T Wk K % % Vol.44 No.3
2018 4F 3 H JOURNAL OF BEIJING UNIVERSITY OF TECHNOLOGY Mar. 2018

RREESRESFMRBLNZ5 TS

X EB,EEN, BEKR, A
(1. 2Z2MIKF AR T RS 2B Uk E S 1 #8EHE S =, 220 7300005
2. I Tk R F122 5 ARES2ERE, 4 710072)

W OE. N T P B A B 2R RE R JE T Bean Ifi LS ALY R /NG BEYZ PR IR TFRE T A AN ]
JS AU G5 v R AR T A (0 R R BB T R Ab A R v v TR AR S A 8 1Y D 43 A ARG BN AR AT R ISR A R
FEW] Y BRBE O BH A4 TUART G B AR B L KT 43 5 R O ) {8 el b R A GBS 4 5 i RN ) L A
BREGAF T , S ERBETE W A RIS, S KW ) BLAE S M5 T BB B s XM BB 57 Tl M4 N0, e KR g th 3
AN ORI . AR 5 B 45 S RT 20, 3 BLRE 3 vh i s TR Rl o, LR Ak B2 07 2 1 B A2 B R ST R B 5 )
L

KR =R A B/ DMGREIZ R B

FESZES: 0343.4; 0511°.4 XHFRETE: A XEHS: 0254 -0037(2018)03 —0439 — 10
doi: 10. 11936/bjutxb2017060050

Numerical Simulation of Magnetization and Mechanical Properties
for High Temperature Superconducting Strip With Defect

LIU Jun', HUANG Chenguang’, YONG Huadong', ZHOU Youhe'

(1. Key Laboratory of Mechanics on Environment and Disaster in Western China, The Ministry of Education of China,
College of Civil Engineering and Mechanics, Lanzhou University, Lanzhou 730000, China;
2. School of Mechanics, Civil Engineering and Architecture, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract; To analyze the influence of defect on magnetization and mechanical properties, a study of the
electromagnetic properties of various high temperature superconducting strips containing different types of
defects based on the Bean critical state model and the minimum magnetic energy variation method was
presented. The magnetostrictive behavior and the stress distribution of the high temperature
superconducting strip were numerically simulated. Results show that a horizontal component of the
magnetization appears as the defect deviates from the centre of the strip. The strip exhibits a
magnetostrictive phenomenon and the maximum stress arises nearby the defect on account of the action of
electromagnetic body force. The moment of the maximum tensile stress appears in the magnetic field
decreasing stage when a strip contains a surface defect. For the case of an interior defect, the tensile
stress in a strip reaches its extreme value at the highest magnetic field. The analysis results indicate the
magnetization and mechanical properties of a strip in perpendicular magnetic field have distinct
dependence on the dimension and location of the defect.
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