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Abstract

With the development of modern industry and defense technologies, the safety assessment and pro-
tective design of engineering structures under extreme loads such as explosions have become in-
creasingly important. Gradient foam aluminum achieves active control of the shock wave propaga-
tion process by introducing gradient changes in density or porosity in the thickness direction,
thereby enhancing the structural anti-explosion performance and demonstrating more efficient
anti-explosion and energy absorption potential. This paper reviews the research progress of gradi-
ent foam aluminum in the field of anti-explosion performance in recent years, discusses the gradient
design, the influencing laws of anti-explosion mechanism, and looks forward to the future research
directions in this field.
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Figure 1. Layered gradient aluminum
foam
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Figure 2. Continuous gradient aluminum
foam

B 2. S E A

DOI: 10.12677/hjce.2026.158216 201 TARTHE


https://doi.org/10.12677/hjce.2026.158216
http://creativecommons.org/licenses/by/4.0/

ET O

B T2 e, OS] & AT T Pk s o AR A 8 P i i s AR 1 7 T R AR, s M —
AU 53 9 TE A (R FE W A AR T PRI B ) o AR 5 (8 PR A8 T 3 380 DA SR PR B (i “ I - s -
K7 HEAm) =P SR (W] 3).

(1) IEBBEESEH (2) MFREESEH (3) X FREE LSS
35 Y T I 2 BE YL T F R G K- HeA
i h’hﬂ

)
@

Py [ | | p
i il 4 I { % &
oy = =5
¥ e e
= = =
! > T > T —»
pUp 3] i Ex AR AR v Bx AR ST ' Ex o T

Figure 3. Positive gradient, negative gradient, and symmetrical gradient aluminum foam
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