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Fig. 4 Typical SHPB test results of the composite Fig. 5 The curves of stress vs strain
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544 DS 1 5 et i 827 %

3.3 BARE/HEAHNNREERE
flﬂ]ﬁxlﬂfjﬂiimréﬁﬁﬁth\ﬂ%@%%ﬁ 400 ———=0.0001s"
BB AR BRI § TR, 5 | T o0s1

500 s~

WA QO ' s DM TR BRIEMIL, #hE 300} 1500 !
BT (15X 107 s ) F L 5 4 bRk FE 45 38 5 47 2% <

W 5 A5 Ak, AR F] 200 MPa % £ #1350 g 2000

MPa, BT 3T 80 %4 .3 7 BH 85 115 78 J2 /B 42 4 b b ool

Fr 4 3 LA Sl 3 ) L f A RN P T

A BRI P 45 B I I8 25 %6 11 2 19 1 L WA ] v T 0 R T
DL A8 H 7 B A 4 B R I FE 4 3 03 2 197 25 SR 1 X

B BE N SR BN G N . R A AOBHERLAS R 6 U A % R bR i SRR 45 R - A i 2
10t s ISR R 4E TR EAE N S E L RS Fig. 6 Typical compressive stress strain curves

J2 /S A AR I - 35 P 4 i b AR SR 1Y) AR Ak AT of composites at four strain rates

PLRIR K on =0 fa» 3 o R0 R A8 H8 R 1Y 1R 45

SREE o, KRR EE I S E , fo 0 RAR5R EE 1 Sl A 1 iR, %5 I Cowper-Symonds % REUE L E
B M REHE 48 58 B 1 B A5 B R AR £ A

Sa *IJF( )T )
A D P AR BE B 0t X R R AT LA, LR LR R N
fa —1+[6 900)ﬁ (8)

LG M2k 5 S0 B0 i BN 18] 8 BTz, B BAR Ml S e 1 B A S 2 /i S5 R G S A R B )
R

2.5r A Experiment
400 Cowper-Symonds
A
A
2.0} A
300 ’A
<
A A - AA
g 200 : 'y 5 15
v’ A A
100 1.0} A
A
0 : - - - - 05 - - - - -
-6 —4 -2 0 2 4 -6 -4 -2 0 2 4
g (€/s7h) lg (é/s7")
Bl 7 DR AR C/C & & bk 45 30 [ 8 C/C & bk 48 50 BE Y 5 25 4 Jin ek £k
Fig. 7 Compressive strength of C/C composites Fig. 8 The dynamic increase functions of
at four different strain rates compressive strengths for C/C composites
4 & it

CO R AL 52 8 VR S 301 28 B1ORE, 38 3k 6 B3 A 2 46 0 ROSE | 5 9 i) 43 o 105 DA S B8, T DL
Split Hopkinson Pressure Bar ST 5% 41 2 )2 /B &2 & B BHEG & AR R 5 m# .

(2O Bk AR B 2/ ik 52 6 AP BHY s 4 58 B LA B I8 19 17 748 0000, 5 E RS 3oy (10 s D) T IR 48
SRR L R4 A AN 1500 s I R 4 08 8 0T IR 80 % A2 A

(3 WA B )2 /R 525 BT 4 o8 B 1) 2l 25185 I ek 5 g T LA BEAE A ] Cowper-Symonds % BR
B ARER .,



% 6 3 WEGL . AT/ G MR8 3 R 4 R BRI AT 5 545

S E Mk

[1] Keisuke Fujiis Eiichi Yasuda, Takashi Akatsu, et al. Effect of characteristics of materials on fracture behavior and
modeling using graphite-related materials with a high-velocity steel sphere[ J]. International Journal of Impact Engi-
neering, 2003,28(9):985-999.

[2] Hiroshi Hatta, Ken Goto, Takuya Aoki. Strengths of C/C composites under tensile, shear, and compressive load-
ing: Role of interfacial shear strength[J]. Composites Science and Technology, 2005,65(15-16) :2550-2562.

[3] Field J E, Walley S M, Proud W G, et al. Review of experimental techniques for high rate deformation and shock
studies[J]. International Journal of Impact Engineering, 2004,30(7):725-775.

[4] Sarva S, Nemat-Nasser S. Dynamic compressive strength of silicon carbide under uniaxial compression[ J]. Materi-
als Science and Engineering, 2001,A317(1-2) :140-144.

[5] Ninan L, Tsai J, Sun C T. Use of split Hopkinson pressure bar for testing off-axis composites[ J]. International
Journal of Impact Engineering., 2001,25(3):291-313.

[6] Grote DL, Park S W, Zhou M. Dynamic behavior of concrete at high strain rates and pressures: I. Experimental
characterization[ J]. International Journal of Impact Engineering, 2001,25(9) :869-886.

[7] Cichanowski C E. Development of test methodologies for high strain rate testing for off-axis out-of-plane composite
materials[ D]. Delaware: Center for Composite Materials, University of Delaware, 2004.

[8] Meng H, Li Q M. Correlation between the accuracy of a SHPB test and the stress uniformity based on numerical
experiments[J]. International Journal of Impact Engineering., 2003,28(5): 537-555.

[9] Samata S K. Dynamic deformation of aluminum and copper at elevate temperature[ J ]. Journal of Mechanics and

Physics of Solids, 1971,19(3):117-135.

Experimental investigation on dynamic compressive behaviors

of carbon cloth/carbon composites

YUAN Qin-lu', LI Yu-long'*, LI He-jun’
(1. School o f Aeronautics, Northwestern Polytechnic University, Xi’an 710072, Shaanxi, China;
2. School of Materials Science and Engineering , Northwestern Polytechnic University ,
Xi’an 710072, Shaanxi, China)

Abstract: Dynamic compressive behaviors of carbon cloth /carbon composites were experimentally
studied at the strain rates of 500, 1 500 s~ ' by the split Hopkinson pressure bar with pulse shaper.
Experimental results show that the pulse shaping technique ensures nearly constant strain-rate de-
formation experienced by specimens under dynamically equilibrated stresses so that accurate stress-
strain curves at two high rates can be obtained. Compared with quasi-static compression, the dynamic
compressive strength of carbon cloth/carbon composite has strong stain-rate sensitivity and it increa-
ses with strain rate. A phenomenological strain-rate-dependent material model of Cowper-Symonds
power function was proposed to describe the stress-strain response of composites. The calculated re-
sults by the proposed model agree well with the experimental data at high and low strain rates.
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