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Table 1 Basic properties of several materials
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Fig. 1 Schematic diagram of the composite structure materials
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Fig.2 Microstructures of several aluminum matrix composites
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Table 2 Experimental results of several sandwich structural composite materials
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Fig.7 Energy absorption comparison of several composite

materials

o b, FU VR B R R R B 1 TiB./ ALZE F4 b kL 2 TR
o )P RO R RS B AT S T R R R A )
W, 76K R 19 JF R0 e AR o A R A A T A
T e BRI 4 S 22 I W s A5 SR A LA R A e
L. AERRAM S N E S S m LW A e E
AR, R 24 SR A 5 5 0 5 B0 AR 2 SR
AT, BUR 2D-M40,/5A06+ Al 4544 &2 4 %1 B FIl 2D-
M40,+ 2D-T1,/5A06 4514 52 4 B4 8} 19 W2 5E M BB A 40
TiB,/2024-+ AL 2546 52 & bk}, {HAH L 2D-M40,/Al
KA MRE, X RN A A R RN Y R O S Y W RE fE
J7 . 3K G A5 AL R R R R A R SR A R R L R
JE v PO A R4 i sk B2 L 2D-M40,/5A06+ Al
GERE AR R R A

A

2 it

=A

4

(D& T = 0A " 450 2 A R B s,
BV SRe FH e A BEL AT A et 2 S HE A ELAIC BB A ) 1 5
M J5 0 B 25 4, il 4 T R SR VA A B A AR
A 2D-M40,/5A06+Al 45 ¥ & & ¥ B F1 2D-
M40+ 2D-Ti,/5A06 45 #4) 52 & #F KL ) TiB./2024+
INEToR-RE v

(2)2D-M40,/5A06-+ Al 45 ¥4 B & kM40 £F
YA 2 %08 e OB 48 o A AR 490458 0 0 e U R0 AT
LA 2500 o) R v )23 060 B 8 A R0 W i b i S 1Y
A e 3T T 2D-M40,/5A06 & A BB B 55
P o 1 T R

(3) 2D-M40,+2D-Ti,/5A06 %5 #4 5 4 41 %}, &
i B 9 MAO 25 28 iy 98 490 M 19 T 45 4 53 )2 ik
W RE , RAE T A AR A MRS B 1k T 2D-
M40,/5A06 & & B4k ¥ i ¥ 4524 .

(4) TiB,/2024+ Al Z5 49 &2 5 BHoRHH vy 9 B2
e 6 BE 1 TiB,/ AL ZE A4 B4 RE AT LA &% BH 1k K 1=
10, v 0 1 R )2 AR JE T LA 8K TiB,/ AL M
BHE & 77 AR R R sk e i, 4R w1 b e
A PERE , AR HAR 20 1.8 mm . de KW AE A B
35T, lL 5A06 & 4 BAM = 29 20 J. I e Ok B
B21.8 mm e KW BE 35T, L 5A06 & & A5
20 7.

S % Uk :
(1] EALS7 . By P B fli (M1, dbat: BBy Tl th Mk,
1985:18-23.



£ 16% 1M

S84 = A

[2] AWRZ, 5K Bk B & 3 T Whipple By 47 45 14 1) £
BT ] T4, 2002, 23(5):81-84.

[3] ZHENG Zhenxin, ZHU Dezhi, DING Xia, et al.
Hypervelocity impact damage and microstructure
evolution of wovenTi6Al4V fabric reinforced aluminum
matrix composites[ J]. Materials and Design, 2016,108:
86-92

[4] ZHU Dezhi, CHEN Qi, MA Zhijun. Impact behavior
and damage characteristics of hybrid
reinforced by Ti fibers and M40 fibers[J].Materials and
Design, 2015,76:196-201.

(5] M, PESA, M BR, 4% . 87 & 4 Whipple B 47 45 14 5
M gy SC 4 BF 5 (7). MR A S ek i, 2005, 25 (5) -
461-466.

[6] ARIUER , PREAEF 20000, 45 . TCALT ARG B4 2 5 48t

composites

"GRG PRI R e R T AT 135
SR IR DT UV B L BURAE [T ] DU R AR,

2017,41(4):84-88
(8] Wm b, R BREK, % S IRBUM L TIB,/AL Z G
MR S R vERE[T]. WA & JE MRS T4, 2010,
39(2):262-267.
[9] WEI Q,KECSKES L,JIAO T, et al. Adiabatic shear
banding in ultrafine-grained Fe processed by severe
plastic deformation[J]. Acta Materialia, 2004, 52(7) :
1859-1869.
[10] ZHANG H, RAMESH K T, CHIN E S C. High
strain rate response of aluminum 6092/B,C composites
[J]. Materials Science and Engineering: A, 2004, 384
(1-2): 26-34.

[11] MR . AA 705581 A G 7E A A B2 BB AR 3R 24
RERYSERWF 7 (D] W /R Wy /R 35 ol k2, 2010

W g R AT o (). WA 4R A RS TR, 2011, 41-43.
40(10) : 1804-1807. [12] ARZEH) . FE 25 AMG60DB B & 4 v i i o A8 1 K 3 455
[ 7] FRIRIL, RAWE | 5 VAL R T 55 % TiB, JUR 8 5 47 5k AT AID]. W JREE I R Tl K 2%, 2010 43-47.

Hypervelocity Impact Behaviors of Sandwich Structural Composites

YI Peng'*,L1 Yong',ZHU Dezhi*,LUO Minggiang®, NIE Dejian®
(1. Faculty of Materials Metallurgy and Chemistry, Jiangxi University of Science and Technology, Ganzhou 341000,
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China University of Technology, Guangzhou 510640, China; 3. Guangdong Xingfa Aluminum Industry Co., Ltd.,
Foshan 528061, China; 4. Guangdong Xingfa Aluminum Industry (Jiangxi) Co. , Ltd. , Yichun 336000, China)

Abstract: "Sandwich" structural composite materials have broad application prospects in the aerospace field.
In this paper, several "sandwich" structural composite materials composed of soft/hard materials are
designed: TiB,/2024-+ Al structure, 2D-M40;/5A06-+ Al structure, 2D-M40,+2D-Ti/5A06 structure. The
use of secondary light gas guns, optical microscope (OM) , scanning electron microscope (SEM) ,
transmission electron microscope (TEM) and other methods to systematically study these "sandwich"
structure composite thin targets at a speed of 2.5 km/s , The high-speed impact resistance and the
macroscopic damage characteristics of the target plate when the particle diameter is 0.8-2.0 mm, and the
average energy absorption performance is used to evaluate the high-speed impact resistance of the "sandwich"
structure composites with different damage characteristics. The results show that the high-speed impact
resistance of several "sandwich" composite materials is better than the corresponding composite materials,
and the order of their protective performance is TiB,/2024-+ Al structure, 2D-M40,/5A06+ Al structure,
2D-M40; +2D-Ti,/5A06 structure.

Key words: high-speed impact;composite materials;dynamic damage



