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Make any necessary consistent assumptions. Clear calculation steps, substitutions
and constructions are important.

1- Figure 1. shows the drive shaft in a gear reduction unit of a machine tool. The V-belt
sheave (1) is driven by an electric motor of 8kw and is rotating at 800 r.p.m . The power
is transmitted from the sheave to part (6) through the coupling connection (2) that is
connected to shaft (7) through the spline (4). The loads on the sheave are directly taken by
the housing (3) through the shown bearings . The power from shaft (7) is transmitted
through the spur gear (5) to the second shaft below it. Shaft (7) is connected to the
housing through the bearings A and B.

You are required to :-

1- Design shaft (7)

2- Design the coupling connection (2)

3- Design the spline (4)

4- Make a construction drawing showing the shaft, housing, part (6) and the coupling
connection (2). Specify suitable fits and tolerances on all important positions.

2- Figure 2 shows a compression spring arrangement for a pipe hanger. When the pipe is
cold the reaction carried by this hangar is 3 kN. Due to the thermal movements the pipe at
this support moves a distance of 20 mm downwards. The piping design codes require that
the load variation at the spring hangar supports does not vary by more then 25% between
hot and cold conditions.

Design the spring and make all necessary checks.
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