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Note: " This questizoii’ f;éii)er contains ‘I“:‘vs:/:(')’:parts Aand B
Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B

consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

25 ‘Mérks)
l.a)  Define factor of safety. [2]
b)  Explain the methods to reduce stress concentration in machine members. [3]
¢). ...What is row.pitch and margin of.a riveted joint?... . ]
&y i What do ydiruriderstand by B0kt 6f uniform $tiehigth? B HONE R
e)  Explain the purpose of a gib. [2]
f)  How is a sunk key designed? [3]
g)  When do you consider column factor in design of shafts. [2]
h)  How is a flange coupling modified to make it flexible coupling. [3]
1) :"::\Nhat is a tG)I'SLOfl Spring? e LoEETE TR P [.2] e
j) i Explain surging.in springs. i - il R PR FLEB) PR
PART -B
(50 Marks)
2.4):":What are theoties of failure;: Explain any two theories of jxg;lagt,i;c failure for :bizaxial TS

- “loading systenwith the help of-equations.
b) A solid circular shaft, 20 mm in diameter, is subjected to torsional shear stress, which
varies from O to 35 N/mm? and at the same time, is subjected to an axial stress that
varies from -15 to +30 N/mm? The frequency of variation of these stresses is equal to
the shaff speed. The shalt is made of steel FeE 400(S,=540 N/mm® and Sy=400 N/mm>
. iand the cofiecied endurancg, liffit of the shift 1$:200 N/mni’:Détermine thé factor of ~ I::
* 'x..‘safety. ST Mt RS IOtk "xes® Tk Tene” N ‘..[‘5+5]

OR
3.a)  What are the general considerations in designing machine members. Discuss in detail.
b)  Explain about preferred numbers.

o ‘mstrength:4510' MPa, Endurance limit=350 Mpa, Factor of “safety=2, size correction
. factor=0.85 and surface correction factor =0.9. [3+3+4]
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8.a)
by 1.

:::':Describe thgejpgfocedure to des"rgnan eccentric:e:tlfj;‘ioaded welcgl'e:d;j:cfint.

A double riveted, chain lap joint is to be made for joining two plates of 10 mm thick.
The allowable stresses are 60 MPa in tension, 80 MPa in crushing and 50 MPa in shear.
Determine the rivet diameter, pitch of the rivets and row pitch. Also find the efficiency
of the Jomt [5+5]

OR

::"Explam how to de31gn a bolt *co'ns1der1ng bot}t 1n1t1a1 tlghtenmg load and external Torce

A flanged bearing for a horizontal shaft is fastened to a frame by means of 4 bolts,

equally spaced on 160 mm pitch circle diameter. A 100 kN force acts at a distance of
50 mm from the frame. The diameter of the flange is 220 mm. Determine the size of the
bolts if the tensﬂe stress for the bolt matenal is 80 MPa.

mDes1gn a knuckle joint to connect two c1rcular rods subjected' to an axial tensile force of

50 kN. The rods are co-axial and a small amount of angular movement between their

axes is permissible. Assume permissible stresses as: f; = 80 N/mm?; f; = 40 N/mmz;

f.= 80 N/mm’. [10]
.............. OR .. .. R

i Mention differert types of CUﬁ@l‘JomtS Wheté as they used?”.

Design a socket and spigot type cotter joint to resist a load of 25 kN. Assume safe
stresses as: =50 MPa; 7, =40 MPa; 6.=65 MPa. [5+5]

Write how a shaft is designed on the basis of rigidity.

..............

“pulley is keyed to the shaft and receives 20 kW it 200 rpm. The belt drive is horlzontal

and the ratio of the belt tensions is 3:1. The diameter of the pulley is 600 mm. Compute
the shaft diameter. [5+45]
OR

.....................

3-:‘:-§:::are connected by a rigid unprdtecied type of; ﬂange coupling. The‘ﬂanges are fittédiwith
six bolts. Permissible stresses are 35 MPa in shear and 45 MPa in crushing. Design the

coupling with a neat sketch. [10]

Why Wahl’s factor is to be considered in the design of helical compression or tension
SPrings. .o . s s e e e e

“A spring loa&ed safety valve-for a boﬂer {5 iréquired to blowioff at a ptesdute of

1.2 N/mm”. The diameter of the valve is 55 mm. Design a suitable compression spring

for the safety valve, assuming spring index to be 6 and an initial compression 25 mm.

The maximum lift of the valve is 15 mm. The shear stress in the material is to be

limited to 450 MPa. Take G= 0.84x10° MPa. [5+5]
e, e e OR ;o geen g

§Il:’Wnte the de31 gn procedure of hehcal compress1on springs under fatl gue loadlng

A bumper, consisting of two helical springs of circular section, brings to rest, a rallway
wagon of mass 1500 kg moving at 1.2 m/s. While doing so, the springs are compressed

“by 150 mm. The mean diameter of the coils is 6 times the wire diameter and
: perm1351ble shear stress is 400 MPa. De31gn the sprm gs. Take G=0. 84x105 MPa. [5+5]
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