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1.a)
Discuss the factors to be considered for the selection of materials for the design of machine members.

b)
A mild steel shaft of 50 mm diameter is subjected to a bending moment of 200 Nm and a torque T. If the yield point of the steel in tension is 200 N/mm2, find the maximum value of this torque without causing yielding of the shaft according to (i) the maximum principle stress theory and (ii) the maximum shear stress theory.

2.
Design a clamp coupling to transmit 30 kW at 120 rpm. The allowable shear stress for the shaft and key is 40 N/mm2 and the number of bolts connecting the two halves are six. The permissible tensile stress for the bolts is 70 N/mm2. The coefficient of friction between the muff and shaft surface may be taken as 0.27.
3.
Design a bearing and journal to support a load of 6 kN at 800 rpm using a hardened steel journal and bronze backed babbit bearing. An abundance of oil having a viscosity of 250 s say bolt at 37.80 C and a specific gravity of 0.98 at 150C is provided. The bearing is relieved for 200 from the normal to the load line. Assume and oil temperature of 820C and a clearance of 0.0015 mm per mm of diameter. The bearing modulus for this type of bearing is about 48.3 × 10-6.

4.a)
What is meant by endurance strength of a material? How do the size and surface condition of a component and type of load affect such strength?

   b)
A cold drawn steel rod of circular cross-section is subjected to a variable bending moment of 565 N-m to 1130 N-m as the axial load varies from 4500 N to       13500 N. The maximum bending moment occurs at the same instant that the axial load is maximum. Determine the required diameter of the rod for a factor of safety 1.8. Neglect any stress concentration and column effects. Assume the following values. Ultimate strength = 550 MN/m2, yield strength = 470 MN/m2 size factor =0.85, surface finish factor = 0.89, correction factors = 1 for bending and 0.7 for axial load.
5.a)
What are the main functions of the piston of an internal combustion engine?

   b)
An automobile diesel engine has a cylinder bore of 125 mm and a connecting rod of 300 mm length. The maximum pressure acting on the piston is 7 MN/m2.  Design (i) the size of the piston  (ii) the suitable I-section for the middle of the connecting rod. Mention the materials of which each of the above parts is made.
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6.
An oil field pumping jack is filled with a gear reduction unit developing 10 kW at 30 rpm. The total reduction in the gear is 25:1.  The gear unit is again provided with a V-belt pulley which is driven from a 200 mm motor pulley by means of   V-belt the motor runs at 1440 rpm. The centre distance is 1.5 m. Determine the number of belts required. Also determine all the dimensions of the bigger pulley.

7.
A motor shaft rotating at 1440 rpm has to transmit 15 kW to a low speed shaft rotating at 500 rpm. The teeth are 200 involute with 25 teeth on the pinion.  Both the pinion and gear are made of cast iron with a maximum safe stress of              56 N/mm2. A safe stress of 35 N/mm2 may be taken for the shaft on which the gear is mounted. Design the spur gear drive to suit the above conditions. The starting torque may be assumed as 1.25 times the running torque.
8.
Write short notes on the following:


(a)   Types of belt drives

(b)   Torsional stresses   
(c)   Goodman’s line.
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1.a)
Explain the difference between linear and lateral strain.

   b)
A solid shaft transmits a torque of 800 Nm at a shearing stress of 25 N/mm2.  Determine the wall thickness of a hollow shaft having an inside diameter equal to that of the solid shaft that can transmit the given torque at the same maximum stress.  Compare the stiffness of the two shafts. 

2.
Design a cotter joint to connect two mild steel rods for a pull of 35 kN.  The maximum permissible stresses are 55 N/mm2 in tension and 40 Nmm2 in shear and 70 N/mm2 in crushing.  Draw a neat sketch of the joint designed.
3.a)
What is the function of a key? Explain the effect of keyway on the strength of the shaft.

   b)
A propeller shaft transmits a twisting moment of 90 kN-m and a simultaneous bending moment of 30 kN-m and a axial thrust of 125 kN.  If the permissible stresses in tension and shear are 100 N/mm2 and 75 N/mm2 respectively, determine the outer and inner diameter of the hollow shaft for which the outer diameter is 75 percent more than the inner diameter.

4.a)
Write Soderberg’s equation and state its application to different type of loading.

   b)
A machine component is subjected to bending stress which fluctuates between +300 MN/m2 and -200 MN/m2.  Determine the value of the minimum ultimate strength according to (i) Soderberg and (ii) Goodman. Take the factor of safety    as 2.
5.
Design a trunk type cast iron piston for an IC engine for the following data:


Diameter of cylinder 

  = 100 mm


Stroke 

        

  = 150 mm
 


Maximum explosion pressure   =3.5 Mpa.

Maximum permissible tension for cast iron for the design of head thickness is      30 N/mm2 and the flexural stress for the pin may be taken from 90 to 120 N/mm2. The gudgeon pin should be hardened and ground and should turn in phosphor bronze bushing. Bearing pressure should not exceed 15 N/mm2. Sketch the cross section of the piston.
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6.a)
What are the various stresses set up in a hoisting steel wire rope?

b)
The cage of a lift is supported by four steel wire ropes passing over two pulleys and counter-balanced by weights on either side of the cage. Design the pulley sheave, ropes and connection with rope socket. Assume, weight of cage = 20 kN, Maximum speed of lift attained in a travel of 6 m = 40 kmph, parallel distance between pulleys = 30 cm.

7.
Design a spur gear drive transmitting 30 kW at 400 rpm to another shaft running approximately at 100 rpm.  The load is steady and continuous. The materials for the piston and gear are cast steel and cast iron respectively.  Take module as 10 mm.  Also check the design for dynamic load and wear.
8.
 Write short notes on the following:

(a)
Preferred numbers


]
(b)
Forces acting on piston


(c)
Elements of spur gear.
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1.a)
Define the terms direct stress, torsional stress and bending stress.

   b)
Design a suitable diameter for a circular shaft required to transmit 100 kN at 200 rpm. The shear stress in the shaft is not to excel 70 N/mm2 and the maximum torque exceeds the mean by 40 %.  Also find the angle of twist in a length of 2 meters. Take C = 900 GN/m2.
2.
Design a suitable journal bearing for a centrifugal pump from the following available data:

Load on the bearing = 13.5 kN; Diameter of the journal = 80 mm, speed = 1440 rpm . Bearing characteristics number at the working temperature, 750C = 30; permissible bearing pressure intensity = 0.7 N/mm2 to 1.4 N/mm2.  Average atmospheric temperature = 300C.

3.
The shaft joining the turbine and generator is 150 mm in diameter. Neglecting the weakening effect of the key way, the allowable stress may be taken as 40 Mpa in shear. A key is used to hold the coupling flange to the generator shaft.  This key is fitted on all four sides, and the allowable stresses may be taken as 40 Mpa in shear and 95 Mpa in bearing.  The width of the key is to be one-fourth of the shaft diameter.  Determine (a) the power that can be transmitted by the shaft at 1000 rpm. (b) the required width, depth and length of the key.

4.a)
Define and differentiate between “ form stress factor” and “stress concentration factor”.

   b)
A steel shaft subjected to torsion transmits 20 kW at 300 rpm.  At one end of this shaft, diameter is more than the diameter at the other end, and the two sections are joined by a fillet of radius 6 mm.  (i) find the diameter of shaft at lower end if shear sress is not to exceed 42 MN/m2.  (ii) What will be the probable stress at the fillet?
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5.
Design a connecting rod for a four stroke petrol engine having the following specifications:



Piston diameter 


= 
150 mm



Stroke length



=
150 mm



Length of connecting rod

=
320 mm



Mass of reciprocating parts

=
2 kg



Speed




=
1500 rpm



Compression ratio


=
4:1



Expected maximum explosion pressure
=
2.5 Mpa



Draw the connecting rod.
6.
Design a cast iron driven pulley to transmit 20 kW at 300 rpm. The diameter of the pulley is 500 mm and the angle of  lap is 1800. The pulley has four arms of elliptical cross-section with major axis twice the minor axis.  The coefficient of friction between the belt and the pulley surface is 0.3.  The allowable tension per meter width of the belt is 2.5 N. The following allowable stresses may be taken:

Shear stress for the shaft material = 50 N/mm2 and Bending stresses for the pulley arms = 15 N/mm2.

7.
A motor shaft rotating at 1600 rpm has to transmit 15 kW to a low speed shaft with a speed reduction of 3:1.  The teeth are 14
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involute with 25 teeth on the pinion. Both the pinion and gear are made of steel with a maximum safe stress of 200 N/mm2.  A safe stress of 40 N/mm2 may be taken for the shaft on which the gear is mounted and for the key.  Design a spur gear  drive to suit the above conditions.  Also sketch the spur gear drive. Assume starting torque to be 25 % higher than the running torque.

8.
Write short notes on the following:


(a)
Fatigue stress concentration


(b)
Selection of materials


(c)
Types of pulleys.
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1.a)
Define the terms load, stress and strain.  Discuss the various types of stresses and strain.

   b)
A hollow shaft of 45 mm outer diameter and 30 mm inner diameter is subjected to a twisting moment of  120 Nm, simultaneously it is subjected to an axial thrust of 10 kN and a bending moment of 80 Nm.  Calculate the maximum compressive and shear stresses.
2.
Design a sleeve coupling for a shaft transmitting 50 kW at 150 rpm. The safe shear stress for the mild steel shaft is 56 N/mm2 and for cast iron sleeve is           14 N/mm2.  The safe shear and crushing stress for the mild steel key are 42 N/mm2 and 84 N/mm2 respectively.

3.
Design and draw a cottered joint to join two rods safely to resist a load of 60 kN that acts along the coincident axes of the rods connected by the cotter. The material of the cotter   and the rods will permit the following safe stresses:

Tension = 60 MN/m2,
Crushing = 100 MN/m2, Shear = 50 MN/m2.

4.a)
Explain the following terms:


(i)
Endurance limit
(ii)
Size factor
(iii)
Surface finish factor.

   b)
A simply supported shaft between bearings carries a steady load of 10 kN at the center.  The length of shaft between bearings is 450 mm. Neglecting the effect of stress concentration, find the minimum diameter of shaft given that : Endurance limit = 600 N/mm2, surface finish factor = 0.87, size factor =0.8 and factor of safety = 1.5.

5.
A trunk type cast iron piston for an internal combustion engine has  a diameter of 100 mm and length of 150 mm.  The maximum pressure is 3.6 N/mm2. Maximum permissible tension for cast iron for the design of head thickness is 30 N/mm2 and for piston pin material is 45 N/mm2 Bearing pressure for piston pin should not exceed 20 N/mm2.  Design (a) the thickness of the head treating it as a flat plate fixed at the edges and uniformly loaded and (b) dimensions of the pin.
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6.
A cast iron pulley transmits 10 kW at 600 rpm. This pulley is driven by a flat belt from another pulley of diameter 200 mm and coupled to a motor of 1440 rpm. Determine the size of solid woven rubber impregnated cotton belt and the dimensions of the cast iron pulley. Assume the following data:


Allowable loop stress in pulley rim

=
4 N/mm2

Density of cast iron



=
7.8 g/m3

Allowable bending stress in pulley arms
=
15 N/mm2

Allowable shear stress in key and shaft 
=
65 N/mm2

Draw a neat dimensioned sketch of the pulley.
7.
Design a spur gear drive required to transmit 45 kW at a pinion speed of 900 rpm. The velocity ratio is 3.5:1. The teeth are 200 full depth involute with 18 teeth on the pinion.  Both the pinion and gear are made of steel with a maximum safe static stress of 180 N/mm2. Assume a safe stress of 40 N/mm2 for the material of the shaft and key.

8.
Write short notes on the following:


(a)
Factor of safety


(b)
Types of belt materials



(c)
Theories of failure.

^^^
Set No:


1





Set No:


2





Set No:


3





Set No:


4








_1143199853.unknown

