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Internal Assessment Test 1 – Nov 2021 

Sub: Design of Machine Elements I Sub Code: 18ME52 Branch: Mech 

Date: 12.11.21 Duration: 90 min’s Max Marks: 50 Sem / Sec: V/A&B OBE 

Answer all the Questions MARKS CO RBT 

1  Determine the normal stresses and shear stresses induced at section A-A when a load of 12 
kN is applied at the centre of the crank pin as shown in figure.  
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A mild steel shaft of 60 mm diameter is subjected to a bending moment of 25 x 105 N-mm 
and a torque Mt. If the yield point of steel in tension is 230 MPa, find the maximum value 
of this torque without causing yielding of shaft according to  
(i) Maximum principal stress theory of failure 
(ii)Maximum shear stress theory of failure 
(iii) Maximum distortion energy theory of failure 
Adopt a factor of safety of 1.5. 
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A bar of rectangular cross section is subjected to an axial pull of 500 kN. Calculate its 
thickness if the allowable tensile stress in the bar is 200 MPa.  
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4. What is stress concentration? Briefly explain the methods of reducing stress concentration. 
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A bar of rectangular cross section is subjected to an axial pull of 500 kN. Calculate 
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4. What is stress concentration? Briefly explain the methods of reducing stress 
concentration. 
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Bending Stiers due to load
at section AA
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12000 ✗ (60-130-130) :

164×10491-mm
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C : dz :
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Substituting all
the above
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Causes of stress concentration

Stress concentration is defined as any localization 
of maximum stress due to irregularities in cross
section or any abrupt change in cross section.
Any such discontinuity will affect the stress 
distribution in the neighbourhood and the 
discontinuity will act as a stress raiser.
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