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High Performance Fibers-based Space Structure

and Manufacturing Materials

ZHAO Yang  HAN Cheng

(Key Laboratory of New Ceramic Fibers and Their Composite Materials, College of Aerospace Science

and Engineering, National University of Defense Technology, Changsha 410073)

Abstract High performance fiber has the characteristics of light weight, high strength, good chemical
stability, easy structure manufacturing, etc., and has important applications in space field. In the space
deployable structure, it reduces the weight of the structure by virtue of low density and high strength,
improves the carrying efficiency, and has good flexibility and stability to ensure the reliable operation of
the structure in orbit. In the space debris protection structure, it relies on excellent mechanical proper-
ties and impact resistance to build a solid defense line for the spacecraft in orbit safety. In terms of flexi-
ble capture nets, high strength and toughness ensure reliable and safe capture operations and help main-
tain track resources. With the deepening of research on lunar soil, it shows potential application value in
in-situ manufacturing of lunar soil materials. Based on the latest research results of Chang’E-6 lunar soil,
the development direction of lunar soil fiber manufacturing technology and lunar base construction mate-

rials is discussed. Continuous and in-depth research on the application of high-performance fibers in the
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space field will provide new ideas and new methods for the design and manufacture of space structures,

and open up new ways for the efficient utilization of space resources.
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Fig. 1

(a) Five-Starred Red Flag made by basalt fiber in Chang’E-6 mission, (b) photograph of basalt,

(c) preparation of basalt fibers, (d) microstructure of basalt fibers
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Spatial applications of composite deployable structures
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Fig. 4

Typical spacecraft damages causing by space debris. (a) The crater left by a micrometeoroid on the surface

of the front window of the Space Shuttle Challenger during the STS-7 mission, (b) Space Shuttle Endeavour

radiator surface damage during STS-118, (c¢) penetrating front view of the Hubble Space Telescope

solar array, (d) SMM (Solar Maximum Mission) spacecraft body damage
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Kevlar29 2.76 63 1.44 250 55

Kevlar49 3.5 124 . 1.44 250 55
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Fig. 7

Typical images of Chang’E-6 returned samples. (a) Fragments larger than 1 mm, (b)~(e) basaltic

fragments with different structural characteristics, (f)(g) breccia, (h) binder rock backscatter images,

(1)(j) typical basalts, (k) bonding rocks, (1) light-colored cuttings, (m)(n) glassy materials
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Preparation of lunar soil fibers for the construction of lunar bases
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