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The toughness of a material is its ability to absorb energy up to fracture (energy per unit
volume of material). The total amount of energy absorption can be calculated by the total area
under the curve of a stress-strain tensile test.

Example: Assume that the stress-strain test curve for a certain material can be approxi-
mated as

y = cos3
(
θ

2

)
sin2

(
θ

2

)
.

Find the total energy absorption assuming that breaking occurs for a strain of
π

2
%.


