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FINAL EXAMINATION PAPER

Fig. 1 shows a schemétic drawing of a
countershaft that supports two V-belt

of puliey A is 20 percent of the tension on
the tight side. The shaft material has an -
ultimaie strength of 500MPaand yield °
strength of 310 MPa . Determine:
(a) The necessary shaft diameter using
ky =15 and k, =1. |
(b)Compute the components of the
force with which the bearings at O
and E push against the shaft. ' Fisuie)

ANSWER 4 QUESTIONS ONLY

| QUESTION (1) [10 MARKS]

: : 2701
-+ Dimensions in millimeters.

QUESTION (2) [10 MARKS]
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A load “F” of 10 kN is suspended from

a plate “a” held by bolts 1, 2 and 3. The
thickness of the plate h=14mm,
L;=250mm, Ly =L3;=100mm. The
bolts a-e made of steel, 'S =400 MPa .
Deterr e:

(a) The bolt size with a safety factor of 1.7.

(b) The stresses in bolts 1 and 3 if bolt 2
is taken out, see Fig. 2. :
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QUESTION (3) [10 MARKS]

| A hollow circular shaft of 200 mm outside diameter and 175 mm inside diameter is
fitted with a wringing fit to the hole in the boss of a forged flange. The two are then
secured by fillet welding as shown in Fig.3. The welded flange is to bé bolted to a
smooth vertical face, not shown. Determine the weld size if the allowable shear stress
for the weld is 100 MPa.
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QUEbTION (4) [10 MARKS]
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A squ.Lre power transrmssmn screw of a screw press is required to transmit maximum load of | .

60kN. The screw outside diameter is 70 mm with a- pltch of 12 mm, the coefficient of friction |

is 0.12 in the threads and 0.125 in the thrust collar and the thrust collar diameter 1s 60 mm.
Determine:

(a) The torque required to move the Ioad

(b) The efficiency of the threads.

(¢) The maximum normal and shear stresses in the screw. . 8
(d)The bearing pressure in the threads if the helght of nut is 240 mm.

OUESTION (5) [10 MARKS]
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(a) Determine the recommended belt Ve1001ty for a V-be;t drive so that the
power transmltted is maxunum

(b) The drive from a motor to a centnfugal purnp conswts of three size C V-belt. The motor

‘pulley has a 240 mm pitch diameter and the pump pulley has a 400 mm pitch diameter.

The motor runs at 1200 rpm. The belt angle is 40°. What power can be transmitted if |

the centre distance is 1 m? Belt cross sectional ‘area equal 230 mmz, belt density is

1150 kg/ m? | coefficient of friction is 0.13 and the-a;lflowable tensile stress is 2 MPa.
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Machine Design (ME 454 )
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