Author's Accepted Manuscript

LARGE-SCALE SHIELDING STRUCTURES IN
LOW EARTH ORBITS

D.V. Panov, M.V. Silnikov, A.l. Mikhaylin, LS.
Rubzov, V.B. Nosikov, E.Yu. Minenko, D.A.
Murtazin

e 4

*+2* ScienceDirect
W :.iwnuumru‘m:ium ﬁ ﬂr
www.elsevier.com/locate/actaastro

PII: S0094-5765(14)00506-2
DOIL: http://dx.doi.org/10.1016/j.actaastro.2014.12.009
Reference: AA5304

To appear in:  Acta Astronautica

Received date: 5 December 2014
Accepted date: 13 December 2014

Cite this article as: D.V. Panov, M.V. Silnikov, A.l. Mikhaylin, I.S. Rubzov, V.B.
Nosikov, E.Yu. Minenko, D.A. Murtazin, LARGE-SCALE SHIELDING STRUC-
TURES IN LOW EARTH ORBITS, Acta Astronautica, http://dx.doi.org/10.1016/j.
actaastro.2014.12.009

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal
pertain.


http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009
http://dx.doi.org/10.1016/j.actaastro.2014.12.009

LARGE-SCALE SHIELDING STRUCTURES IN LOW EARTH ORBITS

. V. Panov , M. V. Silnikov™”, A. I. Mi aym’*,. . Rubzov', V. B. Nosikov',
D. V. Panov!, M. V. Silnikov>>, A. I. Mikhaylin>*", I. S. Rubzov', V. B. Nosikov'
E. Yu. Minenkol, D. A. Murtazin'

'"The Federal State Unitary Enterprise Scientific and Production Corporation Technomash,
Moscow, Russian Federation

2Special Materials Corporation, St. Petersburg, Russian Federation
3Saint Petersburg State Polytechnic University, 29 Politechnicheskaya Str., 195251 St.
Petersburg, Russian Federation

Abstract: The problems involved in the design-engineering digital simulation of large-size
transformable-screen constructions for protecting spacecraft and equipment from space debris and
meteoroids were considered. The engineering principles used to improve the design and efficiency of
protective screens are presented. The use of embedded matrix transducers located all over the
composite material used for armor tiles is proposed for the construction of protective clad
screens; this approach enables efficient detection of damaged areas of the protective screen, the
assessment of the level of damage, and the prediction of damage to spacecraft and equipment
structures.
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1 Introduction

The problems of using digital simulations to improve the design of the production and
deployment processes of large-size transformable modular units for shields used to protect
spacecraft from collisions with debris and meteoroids must urgently be addressed. The
growth of debris and meteoroid threats to space programs [1-4] places these activities at the
top of the list of research and production needs.

Techniques for transforming graphic information models into digital production
models of large-size transformable protective screen modular (TPSM) units for spacecraft
involve a complex of complicated problems. Digital models describe the steps in the process
of transforming blocks and raw materials into components and components into assembly
units, standard protective screen modular

units and packaged units ready to be assembled, installed and anchored. Experience indicates
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