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Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks. Use of PSG design data

book is permitted.

6. Design and draw the protective type of cast

iron flange coupling for a steel shaft

transmitting 15 kW at 200 rpm and having

allowable shear stress of 40 N/mm2. The

working stress in the bolt should not exceed

30 N/mm2. Assume that the same material

should be used for the shaft and key, the

crushing stress is twice the value of its shear

stress. The maximum torque is 25% greater

than the load torque. The shear stress in the

cast iron is 14 N/mm2. 15

7. A cone clutch with a semi-cone angle of 15º

transmits 10 kW at 6000 rpm. The normal

pressure intensity between the surface in

contact is not to exceed 100 kN/m2. The width

of the friction surfaces is half of the mean

diameter. Assume  = 0.25. Determine the :

(a) Outer and inner diameters of the plate

(b) Width of cone face

(c) Axial force to engage the clutch. 15
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1. Explain the following : 15

(a) Developed Design

(b) Functional Design

(c) Initial and final Design.

2. Design ‘Mechanical Property’ of an engineering

material. State any seven mechanical properties,

give their definitions and one example of the

material possessing the properties. 15

3. A 16 mm thick flat carries a pull of 750 kN

and is connected to a gusset plate by a double

cover butt joint. The thickness of each cover

plate is 8 mm. Determine the number of rivets

necessary and the width of the flat required.

What is the efficiency of joint ? Sketch the

joint. Take working stress in shear is

rivet = 100 N/mm2. Working stresses in bearing

in rivet = 300 N/mm2. Working stresses in

tension in plate = 0.6 × 260 N/mm2. 15

4. A steam engine of effective diameter 30 cm is

subjected to a steam pressure of 15 kgf/cm2.

The cyclinder head is connected by 8 bolts

having yield point 3300 kgf/cm2 and

endurance limit at 2400 kgf/cm2. The bolts

are tightened with an initial preload of 1.5

times the steam load. A soft copper gasket is

used to make the joint leak-proof. Assuming a

factor of safety 2, find the size of the bolt

required. The stiffness factor for copper gasket

may be taken as 0.5. 15

5. A belt derive consists of two V-belts in parallel,

on grooved pulleys of the same size. The angle

of the groove is 30º. The cross-sectional are

of each belt is 750 kgf/mm2 and  = 0.12.

The density of the belt the material is

1.2 mg/m3 and maximum safe stress in the

material is 7 MN/m2. Calculate the power that

can be transmitted between pulleys of 300 mm

diameter rotating at 1500 r.p.m. Find also the

shaft speed in r.p.m. at which the power

transmitted would be a maximum. 15
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8. A differential band brake is operated by a

lever of the length 500 mm. The brake drum

has a diameter of 500 mm and the maximum

torque on the drum is 1000 Nm. The band

brake embraces 2/3rd of the circumference.

One end of the band is attached to a pin

100 mm from the fulcrum and the other end to

another pin 80 mm from the fulcrum and on

the other side of it when the operating force is

also acting. If the band brake lined with

asbestos fabric having a coefficient of friction

0.3, find the oprating force required.

Design the steel band, shaft, key, lever and

fulcrum pin. The permissible stresses may be

taken as 70 N/mm2 in tension, 50 N/mm2 in

shear and 20 N/mm2 in bearing. The bearing

pressure for the brake lining should not exceed

0.2 N/mm2. 15
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