2.33 An axial centric force of magnitude P = 450 kN is applied to the Brass
composite| block shown by means of a rigid end plate. Knowing
that h = 10 mm, determine the normal stress in (a) the brass

core, (b) the aluminum plates.

Aluminum plates

(E = 70 GPa)
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2.39 p polystyrene rod consisting of two cylindrical portions AB and
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BC is restrained at both ends and supports two 6-kip loads as A
shown. Knowing that E = 0.45 X 10° psi, determine () the reac- '
tions at A and C, (b) the normal stress in each portion of the rod. 95 in T ~—L125n.
" 6 kips 6 kips
Y
A B
15 in. — ~—2in.
C
2.49 The brass shell (o, = 11.6 X 107°%/°F) is fully bonded to the steel Lo dm
core (@, = 6.5 X 107°/°F). Determine the largest allowable _ lin. o
q ] : . c Lin— >\ X > /—l in.
increase in temperature if the stress in the steel core is not to * SN o> 4
exceed 8 ksi. v~
Steel core / X
E =29 X 108 psi
L~
Brass shell /
E =15 X 10° psi 12in.




2.51

2.58

A rod consisting of two cylindrical portions AB and BC is
restrained at both ends. Portion AB is made of steel (E; = 200 GPa,
a; = 11.7 X 107%/°C) and portion BC is made of brass (E, = 105
GPa, a;, = 20.9 X 107%/°C). Knowing that the rod is initially
unstressed, determine the compressive force induced in ABC
when there is a temperature rise of 50°C.

mimn

A

. 30-mm diameter

300

TTITL

,— 50-mm diameter

Knowing that a 0.02-in. gap exists when the temperature is 75°F
determine (a) the temperature at which the normal stress in the
aluminum bar will be equal to —11 ksi, (b) the corresponding

exact length of the aluminum bar.

0.02 in.

—| |<7 14 in.——f=—18 in. ——
|

Bronze Aluminum

A=24in? A = 2.8 in?

E =15 X 108 psi E = 10.6 X 105psi
a =12 X 10°9°F a =129 X 10°%°F



