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Experimental Analysis on Dynamic Performance of Scale-model High Temperature
Superconductor Bulk Magnetic Levitation and Propulsion System
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Abstract: The paper focus on magnetic levitation and propulsion technology of a scale-model superconductor
system with high temperature superconductor (HTS) bulks over a 7-meter NdFeB guideway for concept launch
assistance, The vibration experiment is done to investigate the dynamic characteristics such as the resonance
frequency, suspension quality and suspension stiffness. The purpose is to evaluate the influence degree under a
certain vibration condition. The dynamic experimental acceleration system platform and testing system are
established to investigate the movement performance. Experimental design is to provide the warranty of stabili-
zation and show the idea of improving the stability of the acceleration system. The acceleration experiment fur-
ther confirms the security of the launch assistance suspension system which also gives a reference and evalua-
tion method of the stability and security in the aerodynamic and separation system design.
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Fig. 1 Principles of vibration testing (and data measurement

and analysis)

R R ERE R 30 mm, EHEEGLLRH
JE 07 B A TF 6 A AR IR 25 25 VN VAL 8 o ) R IR
WA EFEARSERE N 35.2 ke, IWAFSZH A
BENAEREREE 16 mm, EHEIE MIER
B BERUE R AR AR N 2 kHz, ARG TE
T BT DU 8 1 2 W 4 AR R & B HL
R SR BHE AT AL 3 BB BT, AT AR BB R R A
B Ky 6.2 Hz, WNE 3 fiias

030} (13.8,0.28)
(16.2,0.25)

f/mm
(=)
3]
(=)

P

1 ,.J k?\f\\‘

0 10 20 30 40 50 60 70 80
A Hz.

2 FREAR I AT 45 3

Fig. 2 Natural frequency of the levitation sled
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Fig. 3 Characteristics of natural frequency of the HTS levi-

tation system
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Fig. 4 Influence of levitated mass on resonance frequency
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Fig. 5 Influence on resonance frequency at different fluctua-

tion of amplitude
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Fig. 6 The 7 meter-long track and propulsion system

MR 2R GEal 2 3 AN = 1) o o A IR A i 4 3
BT RGRBHLM b, LR SE T 0 KF GEITH
FDAFEEGAED3 DM FHNEERFS,3 =
I6) o 328 B T A = T =X 40 1) 2 2 7 R O L 22 ) O
A4 5 ¥

HE 7 FE 8 M5 R WL, 76 0.3 s Jg
3 1 1] iy F W fa) o BE AR K, 4R 30 LRI 2L B S
HIRAEBIEEN L 7E 25 mm AN E, WS E
Lt 40 mm 7% 0 B BN KR AT I ER
MR, 546,25 mm THFE W INEEZM
G REMNEEE A B TEEREEL T
40 mm W M.,

3 4 »

T [ N S 51 2 B A A L R B
FR/EPRF RAEFRAS . @ REH IR
ARG REWMEDMAGHAR ., XHTHENT &
TEDLI OB 02 3 A% R G0k UL, B 38 AR 5
SERETRME  BERRENIAREBRE ST,
HINRE R RIT T R B 8ods HUEM R L &

PDF CfH4#i[H] "FinePrint pdfFactory Pro" i kA G ww. Fineprint.com.cn


http://www.fineprint.com.cn

S22 W

Bt

S

528 %

14 r — e YR
ohk e RSP E

- R S ) 1P9 S
6

T A(mes™2)
N

|
(=2}

|
—_
<
T T T L T T
- R - >
B

L
=~

3.0 34 3.8 42 4.6 5.0 54
I a)/s
B 7 40 mm T 3 A~ AR 7 1) hn ok B
Fig. 7 Longitudinal, lateral and vertical accelerations when

suspension system is at 40 mm field-cooled position
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Fig. 8 Longitudinal, lateral and vertical accelerations when

suspension system is at 25 mm field-cooled position
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