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FINAL EXAMINATION PAPER

1- The cutter of a broaching machine is pulled by square threaded screw of 55mm external diameter
and 10mm pitch. The operating nut is 70mm in height. The collar takes the axial load of S0kN on
a flat surface of 60mm and 90mm internal and external diameters respectively. If the coefficient of
friction is 0.15 for all contact surfaces on the nut and the collar, determine the power required to
rotate the power screw when the cutting speed is 6m/min. Also, find the efficiency of the screw
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2- A bracket as shown in figure 1 carries a load of 10 KN. Find the size of the weld if the allowable
shear stress is not to exceed 80MPa. (10 marks)
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3- Two steel compression coil springs are to be nested. The outer spring has an inside diameter of
38mm, a wire diameter of 3mm and 10 active coils. The inner spring has an outside diameter of
32mm, a wire diameter of 2.5mm and 13 active coils. The two springs of the assembly have the
same free length. If the assembly is loaded by an axial force of SON and the modulus of rigidity
(shear modulus) is 80GPa., calculate:

a- The spring rate of each spring.
b- The deflection of the assembly.
c- The shear stress on each spring. (10 marks)
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4- Determine the size of the foundation bolts for a SOKN pillar crane of figure 2, assuming that the
base is of a square shape and there are 3 bolts in each row. The dimensions are in meters and the
allowable tensile stress of bolts material is 120MPa. (10 marks)
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