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INSTRUCTION: Answer only 4 (four) out of 5 (five) questions.

Please use the answer booklet provided.
Question 1

(a) Explain in detail five (5) factors that can be used as important guidelines for safety in
the process of machine design. Use suitable examples to support your answer.
(5 marks)

(b) A 200 cm wheel is turned by the application of a 1 kN tangential force acting through
its center. If the wheel completes 36 rotations, determine the work done. If the wheel
is subsequently turned through an angle of 1 radian with the application of a torque
with a magnitude of 500 N.m, calculate the work done by the wheel and the power if

the process takes 4 minutes to complete.

(20 marks)
Question2 |
Figure 1 shows an electric motor loaded by a belt drive.
(a) Calculate the bending stress at A
, (13 marks)
(b) Calculate torsional stress over the cylindrical surface
(12 marks)
AL |
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Figure 1: Part of a hand crank with static vertical load
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Question 3

The surface of a hollow cylinder experiences tangential stress of 600 MPa, axial stress of
200 MPa, and torsional stress of 100 MPa. By using stress equation (related to Mohr circle),

calculate:
(a) Principal stresses (o and o)

(9 marks)
(b) Maximum shear stress (7 ,,,, )

(8 marks)
(c) Angle between the principal stresses (¢ )

(8 marks)

Question 4

Select an angular ball bearing for an industrial machine intended for continuous one-shift (8
hour/day) operation*at 2000 rpm. Radial and thrust loads are uniform without any impact.
They are 1.5 and 2.0 kN respectively. The bearing is to be designed for life time of 30 000

hours with 90% reliability (Kr =1, Lr = 90 x 10° revolution live).
(25 marks)

Question 5
The 18-tooth pinion in Figure 2 is driven 800 rpm is driven by a motor that deliver 20 Nm of

torque. The gears provide a double reduction in speed, with output taken from the 36 tooth
gear. Both the 3 module and 4 module gears have a 25° pressure angle. Caiculate:

(a) Tangential gear tooth force (Ft) of pinion and gear 1.

(7 marks)
(b) Radial gear tooth force (Fr) of pinion and gear 1

(6 marks)
(c) Tangential gear tooth force (Ft) of gear 2 and gear 3

(6 marks)
(d) Radial gear tooth force (Fr) of gear 2 and gear 3

(6 rﬁarks)
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