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Sandwich structures represent a key component of composites structural design technology. They provide the structural effi-
ciency of very lightweight materials “sandwiched” between higher performance (strength, stiffness) composite laminates in order 
to carry tension, compression and shear loads imposed upon the resultant structure. The core materials selected for the center of 
the sandwich structure come in a variety of material types, forms and properties (both mechanical and physical). The end-use 
application very often dictates what material is best for the resultant structural application. 

This particular “tech tidbits note” will be offered in two parts since core materials tend to focus on wood/foam cores and 
honeycomb cores as distinct families. Core materials actually fall into several categories: balsa wood, foams, corrugated and 
honeycomb. Part I will concentrate on balsa wood and foam cores while Part II will discuss corrugated and honeycomb cores. 
The primary properties of interest in core materials are typically:

	 • 	Density – lightweight is the desired goal of these materials
	 •	 Shear modulus and shear strength – the core carries the bulk of the shear loads (hence high strength and stiffness values 	
		  are very important to structural performance)
	 •	 Compression stiffness and strength – core materials must carry the loads perpendicular to the laminate face sheets
	 •	 Thermal properties – often the core must act as an insulator and heat transfer must be kept to a minimum

End-use applications also strongly dictate various material properties of the core materials that are equally important to struc-
tural design aspects such as those noted above. For example, space structures and satellite components very often require a much 
higher temperature capability (say 350F/177C or higher). These same structures also typically require that the core materials (a) 
absorb very low moisture content and (b) exhibit very low off-gassing of any volatile or residual ingredients within the foam. 
The primary reasons are that these ingredients often result in internal cracking or porosity as well as “fog up” or “contaminate” 
critical components (e.g. space mirrors, telescope lenses, optical equipment, electronic circuitry, etc.).

Core material families exhibit a wide range of material costs, advantages and disadvantages across the applications spectrum. 
Table 2 explores a few of these factors for each family given above.
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Table 1. Balsa wood and some commonly used foam core material systems.
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Table 2. Comparison of core material relative costs and their characteristics and benefits.
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