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(a) PS4 8.28 MPa

(b) Bi 1% 10.78 MPa

(c) BiF1A4 11.56 MPa
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A REVIEW OF STUDIES ON THE MECHANICAL BEHAVIOR
OF SYNTACTIC FOAMED PLASTICS

LU Zixing

Institute of Solid Mechanics, Beijing University of Aeronautics and Astronautics, Beijing 100083, China

Abstract Syntactic foam as an important protecting material has been used to the military and civil indus-
tries. Therefore, the investigation into mechanical behavior of these new materials is important both theoreti-
cally and practically. In order to promote the exploitation and use of syntactic foam plastics in our country and
the study on the mechanical behavior of this new kind of foam plastics, a review of studies on the mechanical
properties of syntactic foamed plastics is given in this paper. First, the early studies on mechanical properties
of syntactic foam plastics are introduced. Second, the recent developments of mechanical properties of syntac-
tic foamed plastics, including some author’s work in this field, are reviewed, that is some static and dynamic
compression tests as well as microscopic loading tests for polyurethane syntactic foams. The deformation char-
acteristics and failure mechanism of these materials are discussed. In theoretical aspects, the characteristics of
energy absorption as well as the cushioning behavior of syntactic foams are also discussed and from the macro-
scopic and microscopic views of mechanics, the theoretical prediction of mechanical properties is important.
Moreover, based on the method of finite element analysis and the general software, the failure behavior of high

density syntactic foams is investigated. Finally, some future development trends are presented.

Keywords syntactic foamed plastics, mechanical behavior, experiment, model, impact
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