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Fabrication and Crushing Behavior of Low Density Carbon Fiber
Composite Lattice Truss Structures

Wu Linzhi, Xiong Jian, Ma Li

{Center for Composite Materials, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Sandwich panels have been traditionally made using stochastic cores such as
aluminum alloy {foam or micro-architecture lattice materials such as hexagonal honeycombs.
Cellular lattice truss structures made from light metals with interconnected porosity have
rccently gained attention as an emcrging materials technology for ultra lightweight
structural design. They all provide high strength and rcasonable stiffness with also
permitting their open void spaces to be used for other purposcs such as cross flow heat
exchange, thermal insulation and multifunctional applications. Carbon fiber reinforced

polymer composites have an even higher speeilic strength than the light alloys and have
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been utilized as facesheet materials in sandwich panels for demanding high strength
applications. In this context, Significant progress has been made recently in manufacturing
methods including Pultruded fabrication approach, Unidirectional laminate fabrication
approach, Bi-axial laminatc fabrication approach, Three dimensional interlacing method,
One time hot press method and Secondary hot press method. These novel methods for
creating lattice core sandwich panels from carbon fiber composite have been investigated
and the crushing response of the present truss structures is investigated and the
corresponding [ailure modes are studied. All thesc lattice truss topologics such as
pyramidal and tetrahedral corcs have shown recently to fulfill the apparent gap between the
existing materials and the unattainable materials limit in the low density region of the
Ashby’s chart. Then, the paper concludes with a section on the future trends in using
carbon fiber composite for manufacturing lattice truss cores,

Key words; polymer matrix composites (PMUCs); lattice truss core; mechanical properties;

carbon fiber; sandwich structures
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