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Abstract: Before conducting the ground microgravity simulation test on spacecraft, it is necessary to test the
characteristics of flexible ropes to determine whether they meet the requirements of gravity unloading. In this
paper, a method for testing the characteristics of flexible ropes was proposed. By conducting stiffness, frequency,
and creep tests, its gravity unloading characteristics were obtained. In addition, the inconsistency between static
frequency and dynamic frequency, as well as the influence of temperature on its dynamic frequency were
discussed. The selection of flexible ropes was analyzed according to the simulation requirements of a specified
microgravity environment. While satisfying the total load weight, flexible ropes with low longitudinal frequency,
large single-rope load capacity, low space requirement, and short creep stability time were selected. The proposed
study may provide a reference for the selection of flexible ropes in ground microgravity simulation experiments.
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Table 1 Frequency and stiffness testing results of seven kinds
of flexible ropes
. o AN — |/ )y

simn | BT | wing | B
#10 mm>4 m 0.30 10~12.5 | 0.026 8906
#l0mmx2m _[0.40~0.43 10 0.047 3250
$#10 mmx4 mXJ#7|0.42~0.43|  22.5 0.097 3400
#l5mmx2m |0.43~0.45 40 0.209 3000
#l18 mmx2m [0.51~0.52| 60~70 | 0.456 2806
$15 mmx2.5 m 0.43  |37.5~42.5] 0.169 3800
#15 mmx3 m 0.40 37.5~40 | 0.133 4500
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Table 2 Testing results of a ¢15 mmx2.5 m flexible rope

ik, I?JIJE*Z/I (7 Bhs
kg |(N'mm’) | S /Hz | i F/Hz
20 1.63 1.44 1.6
25 0.41 0.64 0.85

30 0.19 0.40 0.52
35 0.157 0.34 0.45
40 0.177 0.33 0.43
45 0.2 0.34 0.46

2.2 ETiEM

¢15 mmx2.5 m 5 7 48 Y] 7K 3 AE 7 5 I EE R
iR Y EOR, G5 A ) by i e I R R o)



650 MoK # B TR

41 %

Mt EEUGZ Y5 3 ) 48 (G5 4 6-3#) Ui A2 i
1 E 40 kg I IR ZE AN & 10 Fros . AT LAE H:
FEFF AR B B3 ) 48 1) I A2 AR AP, 100 min J5 i
A FE ML), MR AR FEE s 76 100 min 28 A5 1) % A2
A 0.1~0.15 mm/min, 7] 7EIG AR5 J5 T R J5 4k

% T
90 -
80 I I
/’/ ;
70 / A
/ z
60 H .
=, E
£ 50 1/ E
i / ¥
g i
& | |
30 1| P > ::(
| T T h
of| e |
10 F \‘\
0 - | | | |
0 100 200 300 400 500 600
I} ) /min

B 10 $15 mmx2.5 m 3 7 4R AR R il 28
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Table 3 Dynamic frequency varies with creep time for the
flexible rope

FJ 1] /min 25 45 75 115 | 255 | 475
FAMIF/Mz | 0.447 | 0.450 | 0.452 | 0.457 | 0.457 | 0.452
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Table 4 Frequency and stiffness values of three ¢15 mmx=2.5 m

flexible ropes in parallel

i | SO | K| WU | B
7 kg mm |(N'mm )| Hz
6-1# | 40 | 3742 | 0.177 | 043
6-2# | 40 | 3808 | 0.161 | 0.43
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Table 5 Dynamic frequency of a 15 mmx2.5 m flexible rope
against temperature

g/ C 15 20 25 30
Mz | 047 | 045 | 044 | 0.43
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