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1 a Draw the stress-strain diagram for mild steel. Explain.

b What do you mean by preferred numbers and explain the applications?

OR
2 a Explain the general design procedure while designing a machine element. 6M

b An unknown weight falls through l0 mm on a collar rigidly attached to the 6M
lower end of a vertical bar 3 m long and 600 mm2in section. If the maximum

instantaneous extension is known to be 2 mm, what is the corresponding stress

and the value of unknown weight? Take E :200 kN/mm2

A hot rolled steel shaft is subjected to a torsional moment that varies from 330 N.m lzN{
clockwise to 110 N.mcounter clockwise and an applied bending moment at a

critical section varies from 440N-m to-220 N-m. The shaft is of uniform cross-

section and no key way is present at the critical section. Determine the required

shaft diameter. The material has an ultimate strength of 550 MN/m2and yield

strength of 410 MN/m2.Take the endurance limitas half the ultimate strength,

factor of safety of 2,size factor of 0.85 and surface finish factor of 0.62.

OR
A simply supporled beam has a concentrated load at the centre which fluctuates lzNI
from a value of P to 4 P. The span of the beam is 500 mm and its cross-section is

circular with a diameter of 60 mm. Taking for the beam material an ultimate stress

of 700 MPa, a yield stress of 500 MPa, endurance limit of 330 MPa for reversed

bending, and a factor of safety of 1.3, calculate the maximum value of P. Take a

size factor of 0.85 and a surface finish factor of 0.9.

5 a Explain briefly the method of riveting

b Discuss the standard location of elements of a welding symbol.

OR
6 a What are the assumptions made in the design of welded joint? 5M

b A plate 100 mm wide and 10 mm thick is to be welded to another plate by means 7M
of double parallel fillets. The plates are subjected toa static load of 80 kN. Find

the length of weld if the permissible shear stress in the weld does not exceed 55

Mpa.

7 Design a knuckle joint to transmit 150 kN. The design stresses may be taken as75 lzM
MPa in tension, 60 MPa in shear and 150 MPa in compression.
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OR

8 a What types of stresses areinduced in shafts? 6M
b Design a knuckle joint for a tie rod of a circular section to sustain a maximum 6NI

pullof 70 kN. The ultimate strength of the material of the rod against tearing is

420 MPa. Theultimate tensile and shearing strength of the pin material are 510

MPa and 396 MPa respectively.Determine the tie rod section and pin section.

Take factor of safety.

Design and draw a clamp coupling to transmit 30 kW at 100 r.p.m. The allowable 12M
shearstress for the shaft and key is 40 MPa and the number of bolts connecting the

two halves are six. Thepermissible tensile stress for the bolts is 70 MPa. The

coefficient of friction between the muff and theshaft surface may be taken as 0.3.

OR
a What is a key? State its function with neat sketch. 6M
b A 45 mm diameter shaft is made of steel with yield strength of 400 MPa.A 6M

parallel key of size 14 mm wide and 9 mm thick made of steel with yield

strength of 340 MPais to be used. Find the required length of key, if the shaft is

loaded to transmit the maximum permissible torque. Use maximum shear stress

theory and assume a factor of safety of 2.
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