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Research progress on the mechanism of explosion impact
injury and protective materials
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(1. Wound Trauma Medical Center, Daping Hospital, Army Medical University, Chongqing 400042, China;
2. State Key Laboratory of Trauma and Chemical Poisoning, Daping Hospital,
Army Medical University, Chongqing 400042, China)

Abstract: Explosion shock injury is a major public health problem facing China, characterized by high incidence rate, mass
occurrence, and difficulty in prevention, with many critical injuries, high infection rates, and difficult diagnosis and treatment.
Effective protection against explosive shock injuries is superior to any reliable treatment. Explosion shock injury protection is a
complex problem involving multiple disciplines such as medicine, materials science, and explosion shock mechanics. It
requires establishing relationships between the propagation of explosion shock waves, injury assessment, material design and
preparation, and evaluation of material attenuation performance. Based on this, starting from the generation, propagation of
explosion shock wave and the occurrence mechanism of explosion shock injury, this paper introduces the injury mechanism of
lung and brain explosion injury, gives the injury mechanics indexes of different degrees of lung and brain explosion injury,

systematically reviews the research status and progress of protective materials for explosion shock injury, discusses the
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protection mechanism of different materials, and focuses on the widely used protective materials for explosion shock wave,
such as porous materials, hydrogels, polyurea, etc. In addition, in response to the problem of inconsistent evaluation methods
for the attenuation of explosive shock wave performance of protective materials, a comprehensive investigation was conducted
on the evaluation methods of material attenuation of explosive shock wave performance, such as biological evaluation method,
lead testing method, etc., and the advantages and disadvantages of various evaluation methods were analyzed. Finally, the
development trends in the evaluation of explosion shock wave protection performance, the scale relationship between animal
explosion shock injury severity and material protection performance and personnel protection, and the relationship between
material mechanics indicators and protection performance were discussed. This article aims to provide technical and theoretical
references for the design, preparation, application, and testing of protective materials for personnel explosion and impact
injuries.
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Fig. 1 Brains and lungs of a normal rat and one hit by explosive shock waves
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