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Fig.1 A schematic of the simplified molecular-level structure

of segmented polyurea"?’
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Fig.2 A typical tapping-mode AFM phase image of polyurea
showing its micro-segregated structure consisting of hard

domains and a soft matrix"'®
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a. Uniaxial tension stress-strain of polyurea at strain rates

ranging from 107's™" to 573 s7' ")
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b. Uniaxial compression stress-strain of polyurea at strain

rates ranging from 107 s™' to 9000 s™' 2!
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Table 1 Comparison of conditions and results of the different researchers
Researcher Composite structure Comparison group a r Results
PU4/ST1.5 ST2.0 2.67 0.146 -7.50%
ZHAO Peng-duol®?!
PU6/ST1.2 ST2.0 5.0 0.146 -42.50%
PU8/ST1.0 ST2.0 8 0.969 -51.20%
Rotatiu Al PU8/ST1.0 $T2.0 8 0.646 -48.23%
PU8/ST1.0 ST2.0 8 0.431 -40.70%
GAN Yun-dan'5*] PU5/ST20 $T20.6 0.25 0.043 20%
Chen C C'52) PU6.35/ST6.35 $T7.22 1 0.309 4.34%
Note: 1) a is ratio of thickness and defined as d/D, where d and D are represented of thickness of polyurea and thickness of steel respectively; 2)r is scaled dis-
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Review on Using Polyurea Elastomer for Enhanced Blast-mitigation

FENG Jia-he, DONG Qi, ZHANG Liu-cheng, YANG Sha, HU Rong-xi
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: From three aspects of mechanical behavior, application research of protective structures and energy-mitigation mecha-
nism, the research progress in using polyurea elastomer for enhanced structural protective performance under blast and impact
loading was reviewed. Polyurea elastomer possesses many desirable properties including ease of application, rapid cure time,
adhesive property and excellent quasi-static and dynamic mechanical properties, particularly high strain rate dependence and
elongation. It is considered that polyurea elastomer for enhanced structural protective performance including concrete masonry
wall, metal structure and nonmetal composite material structure has made important progress. Some regular knowledge includ-
ing effects of the location and the quality ratio of the polyurea elastomer in the composite structure on the anti-detonation perfor-
mance, the mechanism of using polyurea elatomer for enhanced anti-detonation performance in various composite structures
has been obtained. Also, polyurea elastomer is considered as a great potential material in explosion protection field. Simultane-
ously, it is pointed out that present research is scattered and lacks unsystematic. In the future, more precise constitutive model,
the factors affecting the blast resistance of polyurea elastomer, the micro-energy mitigation mechanism of polyurea elastomer
and the dimensional effect of protective structure are needed to be studied further.

Key words: polyurea elastomer;explosion protect;shock;mechanical behavior;energy-mitigation mechanism
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