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Machine Design MECH-312 Winter 2003 Dr. Jacqueline EI-Sayed

A window manufacturer requires a crank to be designed for their casement
style windows. The window crank must meet deflection, static and fatigue
loading criteria. It should be designed to withstand a horizontal 1 kN force
applied to the handle of the crank as shown. Both shafts have diameters of
30 mm. (1010 hot milled Carbon Steel is used. Use the material properties
from Appendix C.)

P=1.0kN
a) Find the torsional deflection of the shafts.

b) Determine the principal stresses and the maximum shear stress at
point A. Show these on Mohr's circle.

c) Determine the Von Mises stress at point A. What does the Von Mises,
stress represent?

d) Calculate the safety factor using the maximum shear-stress and
distortion energy theories.

e) Due to the opening and, closing of the window, the bending stress is, 
fully reversed and changes from c to ---ssurning that the Von
Mises stress takes the sign of the fluctuating bending stress,
determine the factor of safety. (The operating temperature is 120°C
maximum,' and the surface is machined.)
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