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Abstract: For the in-plane moving thin plates with linear loads and elastic supports in magnetic field, the po-
tential energy, the kinetic energy and the electromagnetic force expressions of the system were given. Based on
the Hamiltonian variational principle, the magnetism-solid coupling nonlinear vibration equation for the in-plane
moving strip plate was deduced. For the clamped-hinged boundary condition, the variable separation method

and the Galerkin method were employed to obtain the 2DOF nonlinear vibration differential equations containing
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the simple harmonic linear load and the electromagnetic damping force terms. The multiscale method was used
to analytically solve the principal-internal resonance problem, and the lst-order state equation and the reso-
nance response characteristic equation for the system under the double joint resonance were obtained. Through
numerical examples, the 1st- and 2nd-order resonance amplitude curves of the in-plane moving thin plate were
obtained. The effects of different parameters and load positions on vibration characteristics of the system were
analyzed. The results show that, for the principal-internal resonance occurring in the system, the multivalued-
ness and jumping phenomenon of the solution are obvious, and the effects of the elastic support and the linear
load position on the resonance are significant. Additionally, the 1st- and 2nd-order resonance multivalued solu-

tion areas appear and disappear simultaneously, which reflects obvious internal resonance characteristics.

Key words: thin plate; magnetism-solid coupling resonance; in-plane movement; line load; elastic support;
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Fig. 2 Resonance amplitude frequency response diagrams under different magnetic induction intensities
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Fig. 4 Resonance amplitude frequency response diagrams under different elastic support positions
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Fig. 5 Resonance amplitude frequency response diagrams under different line load positions
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Fig. 6 amplitude diagrams changing with excitation forces under different magnetic induction intensities

0 0.3 0
a
" / l /
) J,;S\Z
a>
0 Lo 0 (
0 8000 16000 0 8000 16000 0 8000 16000
P/(N/m) P/(N/m) P/(N/m)
(a) Vo, = 30 m/s (b) Vo, = 40 m/s (¢) Voo = 50 m/s

B 7 I BRI B 4
Fig. 7 Amplitude diagrams amplitude changing with excitation forces under different speeds

P8 25 th T AN RIS SR BT — i A0 i L i A 3R W - D il g 4R P (IR B, = 0.4 TV, =
30 m/s,x, = 0.15 m, HARZSHECGIE 6 M) A AT LT i — 0% A — B H4ig i) it 2 PR B0 A
ZAB MR DI B SR ORI E YA, IR 8(a) BB 8(b) | a, Fl a, IMEIBR LA, o) 195 DNAEFE
fifp XA @, B9 4 DARFAR XK, B a, BILRIEEN] R AR/ E 8(b) BIE 8(c) , a, o1 3 MR IEE] 1
AR SRS 3 MR B IXI AR R o, TREIIEAT IR, a) F1 @, B9 TLAS 22 M (B DX U AR B0 B
(1 , ik 1) ISR A 9738 IR VL 1Y) 93 82 s A T,

P9 45 1 AN TR R AT A T — B A — B S IR R (L A AR - S35l g it £ 181 (e B B, = 0.4 TV, = 30
m/s,x, = 0.15 m, HEASHSE 6 MR IE T LIE I HXTTE 9(a) I 9(b) H a, 1 5 NHEZMEM a,
(9 4 AN X IR o 2288 5287 AR T 9 (b) , B 9(e) ' a, Al a, AR Z(ELR IX A 22 K%, (1
ANEEL RN ol T N IR A AE AR — B IR i 208 17 14 2 A (R DI RT s o B RT3 %, oAy 24
A7 2



557 W WA, A ARACR S SRR T P 328 2l AR 1 R 5 DU AL AR 721

0.3 0.3 0.3
a ai
0.2 1 0.2
'\“:: '\':: '\'?
83 83 §
0.1 . 1 0.1
/. /az i
0 - : - 0 v
8000 16000 0 8000 16000 0 8000 16000
P/(N/m) P/(N/m) P/(N/m)
(a) x;, = 0.15m (b) %, = 0.25m (¢)x, = 035m

B8 ANIFF S AR ALE T R BE R A2 A

Fig. 8 Amplitude diagrams changing with excitation forces under different elastic support positions
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