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INSTRUCTIONS AND INFORMATION 

1. Answer any five (5) questions. 
2. Each question carries 20 marks. 
3. Make use of the attached formulae and tables as needed. 
4. This paper contains seven (7) questions. 
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Question 1 

(a) Suggest and explain any two characteristics desired for use as brake lining.  [4] 
(b) The brake shown in Figure Q1 (all dimensions in mm) has a coefficient of friction of 0.30 

and is to operate using a maximum force F of 400 N. If the band width is 50 mm,  
(i) Find the band tensions and the braking torque.     [10] 
(ii) Find the braking torque for anticlockwise rotation of the drum.   [6] 

 

Figure Q1: Simple band brake 

Question 2 

(a) What is the primary function of a clutch?       [1] 
(b) A single plate clutch with contact surfaces on each side is required to transmit 110 kW at 

1250 rev/min. The outer diameter of the contact surfaces is to be 300 mm and the coefficient 
of friction is 0.4. Assuming uniform pressure of 170 kN/m2; determine the inner diameter of 
the friction surfaces.         [8] 

(c) Explain the uniform wear theory and use it to derive the expression for the torque transmitted 
by a cone clutch.          [11] 

Question 3 

A workshop crane is lifting a load of 25 kN through a 6 × 19 wire rope and a hook. The weight 
of the hook is 15 kN. The rope drum diameter may be taken as 30 times the diameter of the rope. 
The load is to be lifted with an acceleration of 1 m/s2. Calculate the diameter of the wire rope. 
Take a factor of safety of 6 and Young’s modulus for the wire rope 80 GPa. The ultimate stress 
may be taken as 1800 MPa. The cross-sectional area of the wire rope may be taken as 0.38 times 
the square of the wire rope diameter.        [20] 
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Question 4 

An epicyclic train has a sun-wheel with 30 teeth and two planet wheels of 50 teeth, the latter 
meshing with the internal teeth of the fixed annulus. The input shaft, carrying the sun wheel, 
transmits 4kW at 300rev/min. The output shaft is connected to an arm which carries the planet 
wheels.  
(a) What is the speed of the output shaft and the torque transmitted if the overall efficiency is 

95%.           [13] 
(b) If the annulus is rotated independently, what should be its speed in order to make the output 

shaft rotate at 10rev/min?         [7] 

Question 5 

A spring balance is to measure up to 1000 N over a scale of length (deflection) 80 mm. the scale 
is to be enclosed in a casing of 25 mm diameter. The approximate number of turns is 30. The 
modulus of rigidity is 85 GPa. For a spring index of 4.84,  

(a) Calculate the diameter of the spring wire,      [7] 
(b) Calculate the mean diameter of the spring coil,      [4] 
(c) From the answers you gave in (a) and (b) above, is the design valid? Explain.  [3] 
(d) Calculate the maximum shear stress induced.      [6] 

Question 6 

(a) With the aid of diagrams and equations, explain how the angle of articulation contributes to 
speed variation in chain drives and suggest how this variation can be minimized. [9] 

(b) Design a roller chain is to transmit power from a 20 kW motor to a reciprocating pump. The 
pump is to operate continuously 24 hours per day. The speed of the motor is 600 r.p.m and 
that of the pump is 200 r.p.m.                 [11] 

Question 7 

(a) State any five  the advantages of chain drives over belt drives? .   [5] 
(b) With the aid of diagrams, distinguish between co-axial and non-co-axial compound gear 

trains.           [6] 
(c) State the three (3) types of wire rope cores.      [3] 
(d) Distinguish between regular lay and lang lay wire ropes.    [6] 

 

End of Examination 
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List of Formulae 

�ℎ��� ��	
��� 
����� �����	:           �� = � + 0.8�� 

�ℎ��� �����:                                          � = �� + ��2 + 2�� + ��� − ��2� �� × �� 
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Table 1: Load, lubrication and rating factors for chain drives 

Load factor (K1) Lubrication factor (K2) Rating factor (K3) 

1, for constant load 
 

0.8, for continuous lubrication 
 

1, for 8 hours/day 

1.25, for variable load with mild shock 
 

1, for drop lubrication 
 

1.25, for 16 hours/day 
 

1.5 for heavy shock loads 
 

1.5, for periodic lubrication 
 

1.5, for continuous service 
 

 

Table 2: Characteristics of roller chains 
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Table 3: Factors of safety (n) for bush roller and silent chains 

 

 

Table 4: Power rating (in kW) of simple roller chains 

 

 

Table 5: Diameter of wire and area of wire rope 
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Table 6: Steel Wire Ropes for General Engineering Purpose 

 

End of Examination Paper 


