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Measurement and Analysis of Dynamic Deformation Parameters of
Transparent Composite Armor under Ballistic Penetration
Zhang Bin, Peng Gang, Feng Jiachen, Wang Xucai, Wang Wei, Chen Chunxiao, Gao Bo, Lu Zhenyu
(Shandong Institute of Non-metallic Materials, Jinan 250031, China)

Abstract : Based on the ballistic test system and all fiber displacement interferometer system for any reflector (AFDISAR),
the deformation velocity, deformation displacement, strain and strain rate of transparent armor samples with polymethylmethacry-
late (PMMA)/polycarbonate (PC) or glass/PC structures under ballistic penetration were measured. The results show that the dam-
age extend outward with the impact point as the center on the impact morphology and in the effective measurement data range of
AFDISAR, the deformation velocity of the sample increases first and then decreases and shows radial decrease along the central
measuring point. The overall deformation displacement and the strain of the measuring points show a gradual increase trend. The
strain rate increases overall. There are two poles in the strain rate curve of PMMA/PC sample and there are fluctuations in the strain
rate curve of glass/PC sample. The time of their occurrence are related to the time when the deformation velocity of the measuring
point reaches the maximum value and the time when the main anti ballistic mechanism of the samples changes. Compared with the
glass/PC sample under test conditions, the measuring points of the PMMA/PC sample has higher maximum deformation velocity,
larger maximum static deformation displacement and higher strain rate under the same strain, besides, the time when the measuring
points to reach the maximum deformation velocify of the two sample is similar. This test methods and data can support the research
and development of transparent composite armor and the design, simulation and performance evaluation of protective structures.

Keywords : ballistic penetration ; all fiber displacement interferometer system for any reflector ; dynamic deformation ; strain

rate ; ballistic mechanism
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