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CPME 6306

Special Examination — 2012
MACHINE DESIGN - II
- Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any four from the rest.
The figures in the right-hand margin indicate marks.
" Draw neat sketches wherever necessary. Assume any missing data suitably.
Use of Specified Design Data Book is permitted.

1. Answer the following questions : 2x10
(a) What are the different stages for designing a machine component ?

(b) What do you mean by Standardization ? What is its importance in the
machine design ?

(c) Differentiate between parallel and transverse weld. What do you mean by
throat and leg of a weld ?

(d) Which theories of failure are applicable for shafts ? Justify your answer.

(e) Whatis nipping in leaf spring ? Discuss its role in spring design.

(f) Differentiate between first, second and third class levers. Why third-class is
not recommended by the designer for use ?

(9) What do you mean by stiffness and rigidity of a shaft ?
(h) What types of stresses are induced in key ?
(i) Whatdo you understand by surge in a spring ? How can it be prevented ?

() Why is the nut of a power screw made of a soft material ?

P.T.O.




image2.jpeg
2. Design longitudinal joint for a boiler by using riveted joints at the seams of a boiler
having 2.5 m diameter to withstand maximum pressure of 2.0 N/mm?. Material for

" the boiler plate and rivets are C15 having shear strength of 200 N/mm?2,
Efficiency of the joint is 85%. 125

3. Design a knuckle joint to connect two rods of equal diameter. Each rod is
subjected to an axial tensile force of 40 kN. The rods are made of place
carbon steel having allowable limits of tensile, shear and crushing strengths are
60 N/mm2, 40 N/mm?and 75 N/mm?. 125

4. - Asteel solid shaft transmitting 20 kW at 250 r.p.m. is supported on two bearings
750 mm apart and has two gears keyed to it. The pinion having 30 teeth of
5 module is located 100 mm to the left of the right hand bearing and delivers
power horizontally to the right. The gear having 100 teeth of 5 mm module is
located 150 mm to the right of the left hand bearing and receives power in a
vertical direction from below. Both the pinion and gear profile is corresponding to
20° full depth system. The shaft is made of plain carbon steel having yield shear
strength 250 N/mm? and Young's modulus 0.2 x 108 N/mm2. The shock and
fatigue factor for bending and torsion as 2 and 1.5 respectively. Design the shaft
using the strength criterion. : 125
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5. Design a leaf spring for the rear axle of a tractor trolley. The load on the rear axle
of the trolley is 12 kN. It consists of twelve leaves 50 mm wide, two of the
leaves being of full length. The spring is to be 1200 mm between the eyes and is
held at the center by a 100 mm wide clamp. The material of the spring is chrome-
vanadium steel having allowable tensile strength is 300 N/mm?. The modulus of
elasticity is 207000 N/mm2. The bearing pressure at the pin is 10 N/mm*and
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allowable tensile yield stress of the pin material is 120 MPa. Material of the bolt is
made of mild steel having allowable tensile strength of 100 MPa. i12:5

6. A rigid flange coupling is used to connect two shafts of 40 mm diameter,
transmitting 12 kW power at 450 rpm. The overload capacity is 2.5 times the
average torque. Design the protected type flange coupling. The shaft, keys and
bolts are made of piain carbon steel C40 having yield tensile strength 320 N/mm?.
The flange is made of gray cast iron FG200. 125

7. Design a screw jack for lifting a'load of 20 kN through a distance of 200 mm. The
power screw of the screw jack is made of plain carbon steel C45 having yield
strength of 380 N/mm?2and the nut is made of phosphor bronze having allowable
tensile strength of 40 N/mm?. Coefficient of friction between steel screw and
bronze nut s 0.15. Coefficient of friction between cup and screw head is 0.15.
The lever is made of C20 having allowable strength of 150 N/mm?. Limiting
pressure between the mating threads of the screw and the nut is 12 N/mm?2.
Consider the material for screw jack frame and cup as Grey cast iron of grade
FG200 having ultimate tensile stress as 200 N/ mm? and E = 207, 000 N/mm?2.

2.5

8. (a) Discuss the various types of misalignments, which normally occur between
two shafts. 45

(b) What do you understand by diamond riveting and where should the
designeruseit ? 4

(c) Explainthe bénding failure of knuckle joint. 4
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