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I. The assemibly shown in Fig. | consists of a stecl rad A {modulus of elasticity E; = 2|0 (Pa,
elastic strength 5, = 430 MPa, cross sectional area i 4= 1600 mm?, and thermial expansion
coefficient ¢y = 12 ID"ﬁe"‘CL a rigid bearing plate ¢ that is securely fastened to bar Ayanda
bronze bar # (Ey =~ 100 GPa, 5, = (40 MPa, Ay = 2500 mm?, and a = 17 x 10%°Cy. A
clearance of 0.4 mm exists between the bearing plate € and bar B before the assembly is

Joaded. A load P is applied to the bearing plate and then the lemperature of the assembly |5
slowly raised from 25°C to 50°C, Detertnine

{a) The maximum value of P that can be applied 1o the assembly without cavsing any plastc
deformation during loading and heating,  (20%)
{b) The corresponding displacement of plate ¢ {5%)

2. A solid bar of circular cross section l8 subjected 1o an axial tensile force T=26 kN and a
bending moment ¢ = 3 kN-m (see Fig. 2). Based upon an allowable stress in tension of 120
MPa, what is the required diameter o of lhe bar? {25%)

3. A beam is loaded and supported as shown in Fig. 3. Determine
{a) The deflection midway between the supparts.  {13%)
(b) The maximum deflection in the interval belween the supports. (12%)
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4. A friction wheel mechanism will transmit power from motor to working machine as shown in
Fig. 4a. The applied normal force Fis 1000 N and the caused torque ¥ without slipping on the

output shalt is equal to 60 N-m (on machine side). The point 4 (see Fig. 4b) on the surface of
the output shaft is the weakest place.

{a) The bending tensile siress oy, and torsional shear stress T, at the puint 4 can be expressed
with the shafi diameter & fmm] at point A:

oy = Cy 'E_?{ Nmm?,
d

n-d
Please calcuiate the factor Cpand €. (7%}
(b)if the value of the shaft diameter & satisfies the relation nd®/32 = 2000 mr’, please use the

stresges oy and 1, calculated above to construct cornplete Mohr's Circle with necessary
notation.  (10%)

{¢) Please determine also the principal stresses &, @, the maximum shear stress T 2Nnd the
angle of inclination of principal plane ¢, with aid of this Mohr s civele. The angle @ s
measured from the positive z-axis of the original stress element to the maxinum principal
stress 5. (8%)
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