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Abstract

ANSYS software is used in the performance analysis of space folding mechanism. The computing
power of the software meets the requirements of large-scale mechanism simulation. The object of
this analysis is a repeatable folding spherical antenna support mechanism composed of a de-
formed shear fork mechanism. As an aerospace machine, its working state needs to maintain high
stability under its working environment. Finite element technology can be used to analyze the
working state of the mechanism. Excessive mechanical vibration will affect the working perfor-
mance of the parts and the folding movement performance of the mechanism and structural sta-
bility. This analysis mainly simulates and verifies that the stability of the folding mechanism de-
signed by the deforming shear fork mechanism meets the design requirements. Typical metal ma-
terials and composite materials are selected, and more appropriate composite materials are se-
lected as the main material of the folding unit of the mechanism under the condition of meeting
the conditions.
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Figure 1. 3D model of repeatable element

Bl 1. TR BT =HEE

DOI: 10.12677/met.2020.94032 297 IR N EASE N


https://doi.org/10.12677/met.2020.94032
http://creativecommons.org/licenses/by/4.0/

x5

18 solid works 2019 %X ] 25 &2 7 F BRI R 28 S N UL N = e A, S FL 4 itk AT i fb Ak B
J5 3N ANSYS workbench HEATAHIR M AT[2]0 RESCHEN I 5642 I 5 o —PhdesE R 4544, 7E ik 5y
HrHsR FH SOLID185 HJu RN AT e, HikH SOLID185 Hjg i hiAs i Jrik. #J7
AT BR BT U R, IR T SRS B3] AR IR A AL S, R 166,284 AL 54,216
AT R AT E AT R ISERIIN R B SHEN U K FHBON W W G4 2412 R MR RIBEES AR, SR
B4 A0CT TE R R IAEL, AEE 4 2A12 A 440 40Cr HIRTRLE S 80m 2 1 Bk,

Table 1. Main properties of material
F1. MREERM

1k P R (MPa) %1% (kg/mm®) TERALE PUi 58 (MPa) JE IR % (MPa)
HBE42A12 7.5%10* 2.8x10°¢ 0.31 470 325
4240 40Cr 2.1x10° 7.8x10° 0.30 980 785
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Table 2. The first 8 natural frequencies in free mode without slant pull element

2. AR RBBESTE 8 MERHIE

B 1 2 3 4
A% (Hz) 31.972 32.044 49.509 49.943
B 5 6 7 8
% (Hz) 50.295 50.670 67.675 67.907
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Figure 2. Figure of the first eight modes in free mode without stay cables
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Table 3. The first 8 natural frequencies in free mode with slant pull element

3. AN RBRES T 8 MERHE

[ 1 2 3 4
A% (Hz) 37.728 37.802 58.740 59.007
[ 5 6 7 8
A% (Hz) 62.592 76.560 76.765 79.457
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Figure 3. Figure of the first eight modes in free mode with stay cables
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Table 4. The first 10 natural frequencies in Constraint modal without slant pull element

= 4. TRNRYRRESTE] 10 NEIAMR KRR R

e 1 2 3 4 5
M (Hz) 13.031 13.064 25.404 27.225 28.017
PRALH IR z WA TR x FEAFH y L + PR y FIF# z fR
4 6 7 8 9 10
M (Hz) 28.083 31.973 32.045 49.531 49.956
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Table 5. The first 10 natural frequencies in Constraint modal with slant pull element
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Figure 4. Schematic diagram of detection node location
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Figure 5. Response curves of the three test points
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Table 6. The first 8 order natural frequencies and modes of vibration were described
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Figure 6. The first 8 order vibration pattern of cable-stayed carbon fiber material is presented
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Figure 7. Frequency comparison between with slant pull element or not
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