¥ o44 % E 6 W ho¥ 5 oz K 2022 £ 12 A

MMM E AR BENHES Y

g ot EXHLD RKET K AT FHF
Z Rt R OB RE A Y
T B R e 2 RS TR SR, JEET 100094)
(o BB e R S N A SRR, bRt 100094)
TR E RS, b 100049)
(R ERER 7 ERE AT, A5 100190)

WE RS R S i0 A B B R R ATV IE AE 07 1), S Y o B e R B O
FEF RN G0, KehZEs IR AR, 2 SEIARIRE K. A SCEXTZ2E B I DI RERFEAR 75
3K, HHAT VISR R, EA TSI MR R ) LB, A3 RS S LA T MRS
W, SEILFE M, PR AR T LA R 4 s U I TRIAN 1079 MIRE ST . % AR A AL R SR N EE S
B THR A T ER AR

KEER BUEZEE, WBRERS, sh)iESshl, Kb, BRI

hE4ZES: V19, 0313, TP391.9 X ERERIRED: A doi: 10.6052,/1000-0879-22-135

SIMULATION AND ANALYSIS FOR THE MICROGRAVITY EXPERIMENT
FACILITY BY ELECTROMAGNETIC LAUNCH"

ZHANG Jianquan*t** DONG Wenbo*T**? ZHANG Yongkang* ZHANG Xin* LI Xuzhi***
ANYi*" WU Han'™ CHEN Qisheng**11:3)
*(Technology and Engineering Center for Space Utilization, Chinese Academy of Sciences, Beijing 100094, China)
"(Key lab of Space Utilization, Chinese Academy of Sciences, Beijing 100094, China
Yy y jing

**(University of Chinese Academy of Sciences, Beijing 100049, China)
" (Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract Microgravity experiment facility by electromagnetic launch is the frontier in the area of the ground-
based microgravity simulation, but its challenge is the problem of vibration and noise caused by the motor
thrust, mechanical structure irregularity and aerodynamics, which affects the microgravity level of experiment
cabin. Base on the mechanics of a microgravity drop tower, we analyze the motion kinematics and dynamics,
and study the vibration response of the cabin caused by the combined effects of motor thrust, rail irregularity,
and aerodynamic noise. By using simulations on aerodynamics, vibration and acoustics, we get the estimated
results of microgravity level of the experiment cabin. The microgravity time is about 4 seconds and the
microgravity level is 10 °g for the inside-cabin. This work provides the theoretical analysis for the microgravity

facility design and performance assessment.
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Table 2 Vibration acceleration level of the wheel and rail

Even rail Uneven rail
Carbin vibration acceleration/(m-s ) 0.034 0.11209
Beam vibration acceleration/(m-s 0.0734 0.0757
Motor 1 vibration acceleration/(m-s ) 8.02542 5.18987
Motor 2 vibration acceleration/(m-s ™) 4.28053 5.94356
Carbine vibration acceleration (horizontal)/(m-s™) 0.00036 0.021
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