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Time: 10:30 AM TO 1:00 PM Total Marks: 70
Instructions:
1. Attempt any five questions.
2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Each question carry equal marks (14 marks)
5. Draw neat sketch where ever required.
6. English version is considered to be Authentic
Q.1 (a) Define factor of safety and state the factors up on which its value depends.
{b) Ilustrate importance and use of preferred No.
Q.2 (a) A cotter joint is to resist an axial load of 80KIN. The allowable stresses are
ot = 56 N/mm®, T = 35 N/mm” and ocr = 105 N/mm®. Find ( i.) Diameter of
the rod (ii) Diameter of the enlarged end of spigot (iii) Width and thickness
of Cotter.
{b) A single riveted is used to joint two 15mm thick M.S.plate. The diameter of
rivet is 20mm and pitch of rivet is 60mm.Find the efficiency of Joint.
OR
(b) A Knuckle Joint is to carry a load of 25KN. If the allowable stresses are
ot =70 N/ mm’ , T =55 N/ mm’ and bearing pressure for pin is limited to
20 N/ mm®. Find (i) Diameter of the rod (ii) Diameter of the pin,
(iii) Check the pin in shear failure

Q.3 (a) Design A right angle Bell Crank lever arm has two arms 750 mm & 500
mm in length. It long arm lift a load of 10 KN. If the allowable stresses for
the lever and pin material are ot =80 N!mmz, =60 N!mmz, and
Pp =8 N/mm?. Find (1) Diameter and length of fulcrum pin, if I/dp = 1.25

{b) Calculate the spring wire diameter and active number of turns for a
closely coiled helical spring from the following data :- (i) Range of service
load 3 KN to 3.5 KN, (ii} spring deflection 8mm, (iii) spring index 6 (iv}
shear stress for spring 300 N/mmZ, and (v) modulus of rigidity 8.0 X
10*N/mm?
OR

Q.3 (a) A protective type of flange coupling has to transmit a load of 60KW at 250
RPM. The permissible shear stress for shaft is 60 N/mm? and for bolt is 25
N/mm’ consider 25% more load of full load. Find the diameter of shaft and
size and No.of bolts,

{b) Tlustrate the Design procedure of leaf spring.

Q4 (a) A frame of “C” clamp has a rectangular cross section of 90mmX45mm.
Maximum clamping force of 30KN is acting 155mm from inner edge of
frame. Find the maximum and minimurm stresses induced in the frame.

{b) Give the classification of pressure vessel.

OR
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Q.4 (a) Tlustrate the eccentric loading. State the machine elements subjected to

eccentric loading.

{b) Internal diameter of cast iron cylinder of hydraulic press is 200mm. The fluid
pressure is 31.5 N/mm? and maximum hoop stress is 70 N/mm® . Using Lami’s
equations find the outside diameter of cylinder.

Q.5 (a) Explainthe following term of journal bearing.
(1) Diametric clearance (2) Eccentricity (3) Bearing characteristic number
{b) 4 KN of radial load and 5 KN of thrust load acting on a ball bearing. Bearing

life is 1440X10 Srevolutions. Determine basic dynamic load rating for bearing.

Take X=0.56 ,Y=0.56 ,S=1and K =3

OR
Q.5 (a) Differentiate between sliding contact bearing and rolling contact bearing

(b) Differentiate between °V’ thread and square thread.
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