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Yield Strength, Tensile Strength, Ductility, % EL
Metal Alloy MPa (ksi) MPa (ksi) [in 50 mm (2 in.)|
Aluminum 35(5) 90 (13) 40
Copper 69 (10) 200 (29) 45
Brass (70Cu-30Zn) 75 (11) 300 (44) 68
Iron 130 (19) 262 (38) 45
Nickel 138 (20) 480 (70) 40
Steel (1020) 180 (26) 380 (55) 25
Titanium 450 (65) 520 (75) 25
Molybdenum 565 (82) 655 (95) 35




Resilience

Resilience 1s the capacity of a material to absorb energy when it is deformed elas-
tically and then, upon unloading, to have this energy recovered. The associated prop-
erty is the modulus of resilience, U,, which is the strain energy per unit volume
required to stress a material from an unloaded state up to the point of yielding.

Computationally, the modulus of resilience for a specimen subjected to a uni-
axial tension test is just the area under the engineering stress-strain curve taken to
yielding (Figure 6.15), or

U, = J ode (6.13a)
0
Assuming a linear elastic region,
ar U, = ;0. (6.13b)

in which €, is the strain at yielding.

Figure 6.15 Schematic representation showing how modulus
of resilience (corresponding to the shaded area) is determined
from the tensile stress—strain behavior of a material.
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