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Fig. 1 Schematic of dual-wall structure Fig. 2 Finite element model
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Fig. 3 Schematic of soft model Fig. 4 Definition of material principal direction
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Table 1 Coefficients of the initial stiffness tensor,in-plane modolus and Poisson’s ratio of compositet''']

Cy, /(GPa) C,, /(GPa) Csy; /(GPa) Ci,/(GPa) Cy5/(GPa) C,3 /(GPa)
19 118 123 7.9 7.7 20
C./(GPa) Cs; / (GPa) Css / (GPa) E,, /(GPa) Es; /(GPa) Us3
23 8.5 9.1 115 115 0.07
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Table 2 Elastic model parameters of C-SiC composite

o/(g/cm’)  E;/(GPa) E;/(GPa) E;3/(GPa) Gy /(GPa) G, /(GPa)  Gy;/(GPa) Vo3 Vi3
2.11 9.08 118. 00 118. 00 23.00 8. 80 8. 80 0.070 0. 060
Va1 A,/ (GPa) A,/ (GPa) A,/ (GPa) T,/(GPa) T,/(GPa) B, B
0.775 36.17 0 0 36. 17 0 1. 098 1. 098
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Table 3 Plastic model parameters of C-SiC composite

an 233 ass aiz ais [235) Ay
12.992 1. 000 1. 000 —0.775 —0.775 —0.033 1. 663
ass Qg o= /(MPa) o7+ /(MPa) 3 €b

I
1
3.043 3.043 67.36 199.63 0 0.001 38
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Table 4 Failure model parameters of C-SiC composite

U11.ran/(MPﬂ) gZZ.fail/(MPa) Gss,fm/(MPﬁ) Glz.fan/(MPa) Uzs,xan/<MPa) Us1.ran/(MPﬂ)

50 215 215 23 165 23
Gll.f;ul/(.]/mz) GZZ.(ail/([J».]/mz) GSB.fail/({lJ/mz) G1z.fﬂ.1/(}lj/m2) Gza.{;.il/(p-.]/mz) G31.fm1/(llj/m2)
4 1 1 1 1 1
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Mechanical Characteristics of C-SiC Composite Dual-Wall
Shield Structure Subjected to Hypervelocity Impact

SHI Jiao-Hong, LI Yu-Long,LLIU Yuan-Yong,SUO Tao

(Department of Aeronautical Structural Engineering School of Aeronautics ,

Northwestern Polytechnical University , Xi'an 710072,China)

Abstract: C-SiC composite is a new type of material which is being developed with aerospace technolo-

gy. C-SiC composite possesses excellent properties and can satisfy the requirements of spacecraft pro-

tection system. Therefore it is very significant to study the mechanical behavior of C-SiC composite

subjected to hypervelocity impact. Based on current simulations and experiments about C-SiC compos-

ite,a set of parameters which are essential for simulating C-SiC composite subjected to hypervelocity

impact are derived in this paper. The characteristics of C-SiC composite dual-wall shield under hyper-

velocity impact and its ballistic limit curve are obtained by numerical simulations with AUTODYN,

and furthermore, the ballistic limit equation is also developed.

Key words: C-SiC composite; ballistic limit equation;hypervelocity impact;dual-wall structure
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