Mechanics of Materials-ME 302
Spring Semester 2007
Homework 2

Problem 2.6 2.6 A cast-iron tube is used to support a compressive load. Knowing that £ = 69
(3Pa and that the maximum allowable change in length is 0.025 %, determine (a) the
maximum normal stress in the tube, (h) the minimum wall thickness for aload of 7.2

E=69 GPa- 67~ Oq Ya kN if the outside diameter of the tube is 50 mm.
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Problem 2.12 2.12 A nylon thread is to be subjected to a 2.5-1b tensile load. Knowing that £ = 0.5

]
* 10% psi, that the maximum allowable normal stress is 6 ksi, and that the length of

the thread must not increase by more than 1%,

Betin: =&y lo?. P‘:l the thread.
: = = i = sy 25
Stress o) A I I _%%T(B? = Hl6.667%jo” ¢ |°
De'FofMu};'iOlﬂ < 5 = PL
« P 2,5 .
A= E (5) (o,m/ JOOD) Soox[0° "
Lcw‘f]e"‘ valve »F A i A= svo "fQ-‘rlwz

—_— _ A 8 o Vi
A qa? O"—‘V-T;_ :\/(”)(5%0 =) - A5 RIS g

0.0252 :.n‘

determine the required diameter of

i




Problem 2.17

I

2.17 Both portions of the rod AB8C are made of an aluminum for which £ =70 G
Knowing that the magnitude of P is 4 kN, determine (a) the value of Q so that
deflection at 4 is zero, (b) the corresponding detlection of B. '
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Problem 2.25 2.25 Members ABC and DEF are joined with steel links (£ = 200 GPa). Each of the
links is made of a pair of 25%35-mm plates. Determine the change in length of (a)
5 member BE, (b) member CF.
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Problem 2.35

2.35 An axial centric force of magnitude P = 450 kN is applied to the composite

block shown by means of a ri gid end plate. Knowing that A= 10 mm, determine the
normal stress in (a) the brass core, () the aluminum plates
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PFObIem 2.41 2.41 Three steel rods (£'=200 GPa) support a 36-kN load P. Each of the rods 4B
and CD has a 200-mm? cross-sectional area and rod EF has a 625- mm?

Cross-
sectional area. Determine the (@) the change in length of rod £F. (b) the stress in
each rod.
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Problem 2.52 2.52 A rod consisting of two cylindrical portions 4B and BC is restrained at both
ends. Portion AB is made of steel (E, =29 x 10° psi, @, = 6.5 x 10%/°F) and portion
BC is made of brass (£, = 17 x 10° psi, &, = 10.4 x 10%/°F). Knowing that the rod
is initially unstressed, determine (a) the normal stresses induced in portions 4B and
BC by a temperature rise of 65°F, (b) the corresponding deflection of point B.
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Problem 2.67 2.67 A ZU—m‘m square has been scribed on the side of a large steel pressure vessel.
Afier pressurization, the biaxial stress condition of the square is as shown. Using the
data available in Appendix B.for structural steel, determine the percent change in the

S0 MP Slope of diagcma.l DB due to the pressurization of the vessel.
o, = 5 MPa
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Problem 2.73 2.73 In many situations physical constraints prevent strain from occurring in a gi_vcn

direction. for example &, = 0 in the case shown, where longitudinal movement of the
long prism is prevented at every point. Plane sections perpendicular to the
longitudinal axis remain plane and the same distance apart. Show that for the this
situation. which is known as plane strain. we can express o,, £ and &, as follows:
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Problem 2.79
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2.79 An elastomeric bearing (G = 0.9 MPa) is used to support a bridge girder as
shown to provide flexibility during earthquakes. The beam must not displace more
than 10 mm when a 22 kN
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