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A 850-1b force 1s applied to a 0.15-1n. diameter mickel wire having a yield strength
of 45.000 ps1 and a tensile strength of 55.000 ps1. Determine (a) whether the wire
will plastically deform and (b) whether the wire will expenience necking.

Solution: (a) First determune the stress acting on the wire:
o = F/d =850 1b / (/4)(0.15 in)? = 48.100 psi

Because o 15 greater than the yvield strength of 45,000 ps1. the wire
will plastically deform.

(b) Because o 1s less than the tensile strength of 55.000 psi. no necking
will occur.



A force of 100,000 N 15 applied to a 10 mm % 20 mm iwron bar having a yield
strength of 400 MPa and a tensile strength of 480 MPa. Determine (a) whether the
bar will plastically deform and (b) whether the bar will experience necking.

Solution: (a) First determine the stress acting on the wire:
o = F/4 = 100,000 N / (10 mm)(20 mm) = 500 N/mm? = 500 MP3

Because «r 15 greater than the yvield strength of 400 MPa. the wire
will plastically deform.

(b) Because o 1s greater than the tensile strength of 480 MPa. the wire
will also neck.



Calculate the maximum force that a 0.2-m. diameter rod of Al,O._ having a yield

strength of 35,000 psi, can withstand with no plastic deformation. Express your
answer 1n pounds and newtons.

Solution:  F =4 = (35.000 psi)(m/4)(0.2 in)* = 1100 1b
F=(1100 1b)(4.448 N/Ib) = 4891 N



A force of 20,000 N will cause a 1 cm x 1 cm bar of magnesium to stretch from 10
cm to 10.045 cm. Calculate the modulus of elasticity, both in GPa and psi.

Solution: The stramn £ 15 £ = (10.045 cm — 10 cm)/10 cm = 0.0045 cm/cm
The stress o 15 o = 20,000 N / (10 mm)(10 mm) = 200 N/mm? = 200 MPa
E=o/e=200MPa/0.0045 cn/cm = 44 444 MPa = 44 4 GPa
E = (44,444 MPa)(145 psit/MPa) = 6.44 x 10° psi



A 04-m. diameter, 12-in. long titanium bar has a yield strength of 50,000 psi. a
modulus of elasticity of 16 x 10° psi. and Poisson’s ratio of 0.30. Determine the
length and diameter of the bar when a 500-1b load 15 applied.

Solution: The stress 1s ¢ = F/4 = 500 Ib/(m/4)(0.4 n.)* =3.979 ps1

The applied stress 1s much less than the yield strength; therefore Hooke's
law can be used.

The strain is & = o/E = 3.979 psi / (16 x 10° psi) = 0.00024868 in./in.

f—f, =12

— —— =10.00024868 mn./in.
‘. 12 in
{,=12.00298 m.
From Poisson's ratio, u=—¢g,_ /&g_ =03

£, = —(0.3)(0.00024868) = — 0.0000746 in in.

d—d, d—04in -
2 = =—0.0000746 1n./1n.
ﬂ'f 0.4

djz 0.39997 m.



