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Answer any five questions
All questions carry equal marks

achine design

/EXplain the design Considerations i m and.explain thé deésign process/ ™ .
A 25 mm diameter shaft is made of forged steel 30C8 (Su = 600N/mm?. There is a step
in the shaft and the theoretical stress concentration factor at the step is 2.1. The notch

sensitivity factor is 0.84. Determine the endurance limit of the shaft if it is subjected to

a reversed bending moment. [5+10]

How caii'the strength of low carbon:steel ¢an be increased?™ P A
Fhe force acting on:a: bolt consists-of two:components—an axial pull of 12 kN and-a .
/ transvéise shear force of 6 kN. The bolt is madé of steel FeE 310 (S, =310 N/mm?)
and the factor of safety is 2.5. Determine the diameter of the bolt using the maximum

shear stress theory of failure. [5+10]

Explain the difference between endurance limit and fatigue strength of a material.
Determing the thickness-of a 120 mm wide uniforny.platefor safe continuous operatign -
if the plate is to be subjected to a tensile load that has a maximum yalue of:250 kN and

/a minimuim valie of*100-kN, The endurante limit stréss-is225 MPa, yield-point stress® ™
is 300 MPa and factor of safety is 1.5. [5-+10]

4.2) How will you reduce stress concentration in threaded parts?
b) A machine component is subjected to fluctuating stress that varies from 40 to
100 N/mm?. The, corrected endurance_ limit stress for. the machine component s

270 N/mm?. The altimate tensile str ngth and yield strength of the material are 600 and

450. N/mm? respectively.: Find/the- factor of safety*using (i)’ Gerber._theory Jand, .
(ii) Soderberg line. [5+10]

5.a) Describe about the welding inspection. What are the methods of welding inspection?
b) How much length of a 10 mm fillet weld is required to weld the long side of an ISA
angle 150 x75 x 10 to a steel plate with side welds only? A static load of 125 kN acts




6.a)  Explain the methods of increasing the shock absorbing capacity of the bolt.

. b)  An eccentrically loaded bracket is welded to the: _support as shown in-figure. The .

pﬁrmlsmble shear 'tress for the Wsld material is ; mem' and th _load is static, |

/Deterininé the throat'and-leg dimensions for the welds: " £ 8 et [SA10]
25 kN

100

[7+8],

8.a) Explain why hollow shaft has greater strength and stiffness than solid shaft of equal

weight?
b) How will you design shaft on the basis of torsional rigidity? [8+7]
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