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Non-Ferrous Alloys 
Introduction 
      Nonferrous alloys (i.e., alloys of elements other than iron) include, but are not limited to, alloys based 
on Aluminium, Copper, Nickel, Cobalt, Zinc, precious (expensive) metals (such as Pt, Au, Ag, Pd), and 
other metals (e.g., Nb, Ta, W). We will briefly explore the properties and applications of Cu, and Al 
alloys in load-bearing applications. 
      In many applications, weight is a critical factor. To relate the strength of the material to its weight, a 
specific strength, or strength-to-weight ratio, is defined: 
 

 
 
      Table.1 compares the specific strength of steel, some high-strength nonferrous alloys, and polymer-
matrix composites. Note that these are just examples of properties and these should not be used for design 
purposes. The actual values for any given family of alloy will vary. 
      Another factor to consider in designing with nonferrous metals is their cost, which also varies 
considerably. Table 1 gives the approximate price of different materials. One should note, however, that 
the price of the material is only a small portion of the cost of a part. Fabrication and finishing, not to 
mention marketing and distribution, often contribute much more to the overall cost of a part. 
      Composites based on carbon and other fibers also have significant advantages with respect to their 
specific strength. However, their properties could be anisotropic and the temperature at which they can be 
used is limited. In practice, to overcome the anisotropy, composites are often made in many layers. The 
directions of fibers are changed in different layers so as to minimize the anisotropy in properties. 
 

Table.1 Specific strength and cost of nonferrous alloys, steels, and polymer composites. 
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