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Fig.3 Truss structure of space web
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Fig.7 Emulation pictures of elastic web deployment process
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Fig.8 Emulation pictures of flexible web deployment process
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Table 1 Structure parameters of space web

Web size Element number Mass Mesh density
20mx20m 34x34 1.58 kg 2380
Cross-sectional area  Density ~ Young’s modulus
1 mm 1.44g/cm3 130 GPa

— area

2
area /m~

0.0 0.4 0.8 1.2

2

area /m~
o
1=
=

10 15 20
displacement /m

o
\
Ut

B9 TR i R e T TR AR I ] 5 B A AR AL

Fig.9 Spread area of space web changes with time

and distance
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Fig.10 Projecting at different n
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Fig.11 Projecting at different velocity directions (continued)
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Fig.13 Projecting at different damping coefficients
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SIMULATION AND COMPARISON OF DIFFERENT DYNAMICAL MODELS
OF SPACE WEBS

Li Jingyang") Yu Yang BaoYin Hexi Li Junfeng
(School of Aerospace, Tsinghua University, Beijing 100084, China)

Abstract Space webs which have great potential applications in orbit Service, recovery of spacecraft, orbit
cleaning, space interceptor, woven from lightweight and pliable rope, are webs of unstable configuration formed
by throwing and spreading. This paper adopts the finite element software ABAQUS in order to model the system
of elastic webs and the system of flexible webs, compares the projecting of two finite element models, proposes
metrics on the deployable of webs’ system and focuses on traction mass, projectile point, projectile velocity of
webs and equivalent damping effect of ropes on webs’ deployable under a variety of different conditions. The
results of simulation indicate that the unfolding effect of flexible webs is better than that of the elastic webs;
traction mass, projectile velocity of webs and equivalent damping effect of ropes are the key factors in effectively
webs’ unfolding, and projectile point is the main factor to decide the unfolding area to the predetermined

location.
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