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III B.Tech II Semester Supplementary Examinations December, 2002/ January 2003.

DESIGN OF MACHINE MEMBERS-II

( Common to Mechanical Engg, Production Engg. and Mechanical                 Manufacturing Engg.)

Time: 3 hours






Max. Marks: 70

Answer any FIVE questions

All questions carry equal marks

- - -

1.a)
Enumerate merits and demerits of antifriction bearings. Sketch a double row  deep groove  ball bearings and tuper  roller bearing.

b)   Select a single row, radial ball bearing for a radial load of 3000 N and a thrust load   of 3750N operating at 1000 Rpm for an  average life of 5 years of 10 hrs/day. Assume steady load without shock. The dia of the bearing should not exceed 50mm.

      ho

2.a)
Show that for a hydro dynamic journal bearing attitude ratio Ƹ = 1- -----  where ho is minimum oil film thickness and C1 is radial clearance.

      C1
b) Design a journal bearing for a rotating machine from the following data:-

Load in journal = 2000 N

Speed of journal = 900 RPM

Oil used            SAE -10

Absolute Viscosity at 55oC      --  0.011 kg/m-5

Ambient temperature of oil     -- 15.5oC

Maximum bearing pressure  on journal = 1.5N/mm2
Find the mass of lubricating oil required for artificial cooling if rise of temperature of oil is limited to 10oC. Heat dissipation  Co-efficient  is to be assumed as 280 w/m2/Co.

3.a)
Differentiate between long and short columns. Why Euler’s formula  is not used for modern IC Engine connecting rods ? Define  equivalent  length of a column and enumerate how it is applied to in IC engine connecting rod. 

b) The  Connecting rod  of a four stroke diesel engine is circular in cross section and is of length 550mm. The diameter of piston and stroke of piston are 150mm  and 240mm respectively. The maximum explosion pressure in cylinder is 4.7 N/mm2 . Find diameter of the Connecting -rod with a factor of safety of  3 using a material with yield strength of  330 N/mm2 . Also find maximum bending stress in one  Connecting rod due to whipping action when engine run at 1000 Rpm. The Specific weight of the material is 7800 kg/m3 . Do you recommend a uniform cross section for the Connecting -rod. If not why? 
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4.a)
How do you classify wire ropes? 

Explain regular lay, parallel lay and composite laid ropes with neat sketches what do you understand when a rope is specified as 6 x 19 ? Show also by  a sketch.

b) Select a wire rope for a vertical mine lift for lifting a load of 55000N from a depth of 300 metres.  Rope has  to attain a speed of 500 m/min in 10 seconds. Assume following:- 

Rope used is [ made of steel wire for haulage  purpose in mines]

Total factor of safety – 15

Tensile strength of wire material = 1800 N/mm2 .

Examine the rope selected for safety in bending,  acceleration and impact load during starting estimate F5 during normal working, starting and acceleration under load. 

5.
Design a C.I trunk piston and gudgeon pin for a single acting four stroke I.C. engine of 150mm bore x 200mm stroke the maximum explosion  pressure is 3.8 N/mm2 . The engine develops a brake mean  effective pressure of  0.7 N/mm2 at 600 RPM and uses fuel at a rate of 0.28 kg per. Kw per hour. Heat conducted through the grown of piston is 5% total heat produced. Heat conductivity  of C.I is 160 KJ/metre-hour-K specific fuel consumptions 0.27 kg/kw/hr.  Temperature of piston center and edges of piston face is taken as 580 K and 375 K respectively.  Higher calorific value of fuel is 41000 kJ/kg.  The ratio of Cann-rod to crank length is 5.2.  The piston is to have total 5 piston rings out of which two rings should be oil scraper rings.  The rings are made of C.I. and  permissible pressure of the rings is 0.38 bar permissible bending stress for piston ring  material is 85 MN/m2.  Draw a neat hand sketch showing all dimensions.  Assume suitable data for design of gudgeon pin.  How do you prevent gudgeon pin from moving sideways in the bushes.  Show on the sketch.

6.a)
Discuss the effect of curvature in the design of helical springs with reference to Wahl’s stress factor and its variation with reference to spring index.

b) A railway goods wagon of mass 20 Tonner is moving with a velocity of 2 m/s.  It is brought to rest by two buffers fitted with springs of 300 mm diameter.  The buffer is compressed to a maximum of 250 mm.  Assuming allowable shear stress in spring material is 600 N/mm2, design the springs.  Assume spring end ore square and ground.  Draw a neat sketch and show relevant dimensions.
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7.a)
Explain the phenomenon of surge in springs.  How do you eliminate surge in springs?  Why do you use concentric springs in high powered IC Engine valves?

b) An helical torsion spring of meon dia of 60 mm is made of a found wire of 6 mm dia.  If a torque of 6 Nm is applied on this spring find the bending stress induced and the angular deflection of the spring in degrees.  The spring index is 10 and E=200 KN/mm2.  Number of effective turns are 5.5.  Why do you provide clearance between adjacent coils of a torsion-helical spring?  How do you present sliding friction between adjacent coils when subjected to torsion?  State any two examples for the application of helical torsion springs.

8.a)
Narrate the essential requirements that should be met in designing a gear set.  State law of gearing and how it is satisfied in practice?

b) A bronze pinion, spur type rotating at 600 RPM drives a gear at 150 RPM.  The allowable static stress for the pinion and gear are 84 N/mm2  and 105 N/mm2 respectively.  The pinion has 16 standard 200 full depth teeth of module 8 mm.  The face width of teeth is 90 mm.  Find the power that can be transmitted by the pinion from the stand point of strength.  Assuming the gear set center line as vertical, draw the schematic force free body diagram for the gear taking in to consideration the weight of the gear wg.
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