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Instructions to the candidates;
1) Answer Qivar Q2,&3or Q4, Q5 or Q6.
2) Draw neat labelled-diagrams wherever necessary.
3) Figuresto rightindicate full marks.
4) Assume relévant data if necessary and clearly mention the assumed data.

Unit - |

Q1) @ ° Standardize five speeds between 250 t6.1440 rpm and state series of
torque for 0.5 kW drive. [4]

b) A knucklejoint issubjected\to anaxial load of 30 kN. It ismade of plain
carbon steel with yield strengthef 400 N/mm? and factor of safety 2.5.
Assume the compressive strength of material to be 20% more than the
tensile strength. Allowabl eShear stressis0.577 of thetensile strength.[6]

Caculate:

i)  Diameter of rod

i) Diameter of knucklepin

i)  Diameter of pin head

Iv) Calculate thickness of fork

v) Calculatethicknessof singleeye

vi) Calculatediameter of eye
OR

PT.O.



Q2) @ Explaineccentricloading with aneat@ketch. Show the stressdistribution
acrossthe cross section dueto eccentiic loading as per the considerations
shown in sketch. [4]

b) A stedl bracket of dimensiafis as shown in Fig. (a) isloaded with 22 kN
forces. The weight.of the bracket as well as any stress concentration
present isto betieglected:If the maximum tensile stressin the bracket is
not to exceed 35 M Pa, what isthe minimum value that thelength x can be
made? [6]
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Q3) @ Draw neat sketchesAtr/key failure in shear and crushing. Prove that
compressive stress induced’in square key due to the transmitted torque
Is twice of shear stress. (4]

b) A protective couplirighis used to connect two shafts and transmit\15kW
power at 1440 rpm)/The design torque for the couplifig.is 200% of the
rated torque. The shafts and bolts are made of plaiCarbon steel 40C8
(Syt = 380 MPa) and the factor of safety for the‘connection is 4.5. The
compressive strength of the material is 1.5 times the yieid strength. The
flanges are made of cast iron. Calculate the [6]

i)  Diameter of Shafts
i) Number of bolts and

i)  Bolt diameter.
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Q4) A lineshaft supporting two pulleysA and Bisshowninfig. Power issupplied
to the shaft by means of avertical belt onthepulley A, whichisthen transmitted
tothepulley B, carrying ahorizontal beit. Theratio of belt tension ontight and
loose sides is 3 for both pulleys. THe'limiting value of tension in the belt on
pulley A is 3 kN. The shaft is made of plain carbon steel 40C8 (S, = 650 N/
mm?and S = 380 N/mit¥). Thepulleys are keyed to the shaft. Determine the
diameter of the shaf according to theASME codeif K, =1.5and K =1.0.[10]
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Q5) a CExplain Gerber, Goodman and Soderherg egiiation along with neat sketch.
[4]

b) A plate made of plain carbon'stegl 30CS (S, = 450 N/mnv) in hot rolled
condition as shown in figsBelow. T jie thickness of the plate is 35mm.

The theoretical stress cgheentratién factor is 2.51 and notch sensitivity

1S0.8. The surfacefinishiactor-arid sizefactor are 0.67 and 0.85, reliability

factor is 0.897 and temperature factor is 1. If the factor of safety is 1.5,

determine maximum corripletely reversed axial force the plate can take
for theinfinitelife. {6]
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Q6) @ Draw schematicdiagramof R. R. Mo@re’'s Rotating Beam Fatigue Testing
Machineand explainitsuse. [4]

b) A circular bar made up of steelis subjected to aload which varies from
43.5 kN to —14.5 KN. Thealtimate tensile strength of the steel is 580
MPa and yield strength is 310 MPa. If required factor of safety is 1.8
calculate the diameter of the bar using Soderberg’'s criterion and
goodman’s Griterion. Usefollowing data: Theoretical stressconcentration
factor 2.27; Netchsensitivity 0.8; Surface finish factor 0.75; Size factor
0.85; Lgadfactofl 0.923; Reliability factor 0.897. [6]
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