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PROBLEM #&3 points)

An assembly of two cylindrical rods (AB) and (BC) is restrained at both ends. Rod AB (length
L= 200 mm, diameter 40 mm) is made of brass (modulus of elasticity E = 100 GPa, coefficient of
thermal expansion «=20x10"°/°C and yield strength &, =200 MPa). Rod BC (length 150 mm,
diameter 30 mm) is made of aluminum (modulus of elasticity E = 70 GPa, coefficient of thermal
expansion a =24x10"/"C and yield strength o, = 80 MPa). The system is heated by 100°C.
Determine if the system is safe or will fail by plastic deformation.
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PROBLEM #4 (33 points)

The stepped rod shown below is made of Aluminum and bronze (shear modulus of aluminum
Ga=25 GPa and shear modulus of bronze Gy,=20 GPa) and is fixed to the walls at A and D. The
aluminum section is 20 cm long and has a diameter of 4 cm. The bronze section is 80 cm long
and has a diameter of 2 cm. An external torque Tc is applied as shown. The yield stress of the
aluminum and bronze are ty = 20 MPa and 10 MPa respectively. Determine the maximum
allowable applied torque at C, T¢?

Diameter=4 cm

Diameter=2 cm
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The rigid beam BCD shown below is supported by a frictionless pin at point B, vertical thin wire ) HQ mnm:nnh Deraem REN a(#u\r.
AC at point C, and bar DE at point D, Assume the following:
a) Prior to loading, beam BCD is horizontal =R . Lac =&
b) Prior to loading, there is no stress in wire AC or rod DE Q>P = [ /o Ape = A = %
c) Weight of beam BCD is negligible AE Jnc A
d) There is very small displacement at point D .m;ﬁ = E
e) Wire AC has cross section arza = 4, madulus of elasticity, £ R
f) Bar DE has cross section area = 24, and modulus of elasticity, £ _ h\anP W
The uniformly distributed load with intensity w per unit length is applied across section CD. mw}ﬁu - At = Hﬂ “)‘r. o
Develop expressions for the axial forces in wire AC and bar DE. A= L \ \W
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