43 % BT W wmOE 5 W & Vol. 43, No. 7
2023 4E 7 /1 EXPLOSION AND SHOCK WAVES Jul., 2023

DOI: 10.11883/bzycj-2022-0251

EREZEMBNEITAMRER

FHEEEER, B O#H L R, DX
(PU2e A2 9T B, B VG2 710065)

FEE: T REATRHRE — e B IR R AE T AR % & 2L A RN, I B 0OK R B (R A R . 4 R e A RHE
JgHovh —2 PR B TR L R ML SRR R, B T AR AR R A v DGR I TSR —, TR A R R A
FRGAET Z N RS . Hof, MR 7 25 M R 8 B2 R i R A% 4 2 B AR R AR F7, YesE B X B bR B A5
Vi Iy, — R A A Y G R S B — . WS R R A R AR ) IR R R R AR R, BN
RS F IR T KRBT . AR SCri, 4w B 5 e AR 12247 B IR BUIR AT T 4538, AR TS 4 4 Jm
FREM R 5 M A 2 MR R G, TR AN HE 48 A A RE AR 1 2R PR RE AT L SEOWL A BT RS AR 5T 5 4 D5 T
FITFFE bR . AR, HATx 48 B & AR 2B e TR R B 4 T — BB AR, (HJR B = oA R 2 3R B8 45 14 DA I
HoAth DG T2 % H Sy 2 M B 2w A AF 5%, [ dole /0 A4 000 2 R ot JH 7 2% M B 1) 52 i LA B BROOR AT Sl R 2 AT SR 22 [
RIRHLHI MBI 5T, I L R 7 BE 8 HE B S WA BHEE R 07 L R E J R T I S SR, R, A5 M e AL 5
45 Jm S BE A R . PR 2 A 1F TR &2 B e A RL 1 S MR RE A OT L IR R MOWAT N 5 T AT N Z TR R R AL R, AR
ST RN S8 3 R AR R R R ST 5 P 2, B R 4 Bh £ Jm A B R A R AR B T A A

KR SBEASRMEL: AT WK R S MO 4T B Y

hEDES: 0347 EtrZERE: 13015 XEKARSAD: A

Research progress in mechanical behaviors of metallic energetic materials
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Abstract: Energetic materials are a novel class of substances that can produce chemical reactions, releasing significant
amounts of energy when exposed to high temperatures and pressures. Metallic energetic materials have become a key
component in modern weaponry and equipment due to their exceptional properties, including high density, strength, and
stability. These materials possess significant potential for use in fragmentation warheads and other military applications.
Among various characters, the mechanical properties of materials directly affect the penetration ability of the weapons
equipment on the target and determine the final damage power of the target, which has always been one of the key parameters
in the application of the weapons and equipment. In order to achieve high armor-piercing ability and high energy release
characteristics of metallic energetic materials, extensive research has been conducted by scholars on their mechanical
characteristics. In this paper, the current research status on the mechanical behavior of metallic energetic materials is reviewed,
including a brief introduction of the preparation technology and mechanical property testing system of metallic energetic
materials, as well as a detailed review of research progress in their mechanical properties, microscopic analysis, and theoretical
studies. It is concluded that there have been significant achievements in studying the mechanical properties of these materials,

but there remains a lack of investigation into their behavior under complex environmental conditions and other key processes.
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At the same time, there is a lack of research on the influence of material microscopic properties on their mechanical properties
and the correlation mechanism between microscopic and macroscopic behaviors. Furthermore, an accurate mechanical
theoretical model that can effectively capture the complex conditions of materials such as temperature, loading rate, and stress
has yet to be established. Therefore, the development of metallic energetic materials with superior performance, investigation
into the mechanical properties of metallic energetic fragments under complex conditions, exploration of the correlation
mechanism between micro and macro behavior, and establishment and refinement of material constitutive models will be the
key issue for advancing the engineering application of metallic energetic materials.
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Table 2 Characteristics and applications of main preparation technologies
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Fig. 4 Dynamic true stress-strain curves of Al/W energetic materials with different mass fractions of W

under different strain rates!®”!
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Fig. 5 Dynamic compressive true stress-strain curves of Al/Ni samples under two different hot-pressing conditions!”!
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Fig. 7 SEM images of Al/W energetic materials with different W additions®”’
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Fig. 8 SEM images of Ni/Al energetic materials with different sintering temperatures'®”!
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Fig. 9 SEM images of Ni/Al samples under different strain-rate loading conditions""
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