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Elastic Properties of Materials

6.14 (a) We are asked, in this portion of the problem, to determine the elongation of a cylindrical

specimen of steel. Combining Equations 6.1, 6.2, and 6.5, leads to
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Or, solving for Al (and realizing that £ =207 GPa, Table 6.1), yields
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_ (4)(48,900 N)(250 x 10> m)
(m)(15.2 x 1073 m)?(207 x 10° N/m?)

=325x10% m = 0325 mm (0.013 in.)

(b) We are now called upon to determine the change in diameter, Ad. Using Equation 6.8
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From Table 6.1, for steel, v = 0.30. Now, solving the above expression for Ad yields

_ _vAldO _ (0.30)(0.325 mm)(15.2 mm)
lO 250 mm

- 59x 107 mm (-2.3x 10%in)

The diameter will decrease.
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