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Instructions:
(1) AttemPt all questions.
(2) Figure to the right indicate rnarks'
(3) Assume suitable data if necessary'

i+iOnty scientific calculator is allowed'
(SjOtunu neat sketch wherever essential'

SECTION.I

Que. 1-a; ^ 
trvhat is stress concentration? Also write causes and remedies of it.

iti Enlist and explain factorl affecting selection-of material'

. iAi Wt ut i, preferred series? Find out nos. of R20 Basic series frorn I to l0'

OR

Que. I-iol 
List out 'rarious theories of failure and explain any one in brief'

(B) Derive an expression for tfr. tu*i*ut iouC in a bolt when a bracket with circular base is

boltecl to a wall by lneans of four bolts'

(c) Two plates of 7 mm thick are 
"ontt*ttto 

by triple riveted lap joint of zig'zag pattern'

Calculate the diameter rivet pitch and rJistance beiween 'onu' oi rivets for the joints' Also

state the mode of failure of the ;oi,.,t. 
.;.ut" value of C : 3 '47 ' The safe working stresses are

as follows;
Tensile stress in Plates = 90 MPa

Shearing stress in rivets = 60 MPa

Crushing stress in rivets = 120 MPa

Que'2 :-, r ^--r r^+^-^r -i-i,-lirrr nf <heft? statr rigidity is design
(A) what is torsional and lateral rigidity of shaft? state application rvhere
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tel(B) ;.ll:*iffi" shown in fig.-l is driven bvgull,er,.! Tl-1i^'l::5':.,?t:::*ffi'1;,:3;t:f;'i:iln?"',*'3";:#il?;ffi;j"iiit+'l':;*iljfu *f ',::11"'Tililf 'f il.j);
ffiTJ,i:"1;HTJi;'iili#,il ili";;l; 3.5. Find the srraft-oiameter. Ailowabre shear

. .  !  -  t ^  u ^  - ^ * I " ' ^ o . l l  h r r  q

H[ il"-ru#. ft. K,n = 1.75 and r<, =-r.zs. If the.solid shaft is to be replaced bv a

hollo'uv shaft $,ith outside dianreter of 30 mm, find the inside diameter'
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Que.2
(A)
(B)

What is coupling? What are the requirernents of good coupling? t3l
Design a protective type of cast iron flange coupling along with a square key for a steel shaft t9l
transmitting 15 kW at2AA r.p.m. and having an allorvable shear stress of 40 MPa. The
working stress in the bolts should not exceed 30 MPa. The number of bolts connecting the
halves are four. Assume that the same material is used for shaft and key and the cmshing
stress is twice the value of its shear sffess. The maximum torque is 25Yo rnore than the full
Ioad torque. The shear stress for cast iron is 14 MPa. Take width of key = Dia. of shaft/4.

Que.3
(A) Why cotter is provided with taper? Why taper is provided only on one side? What is I2l

magnitude of taper on cotter?
(B) It is required to design a joint to connect two circular rods subjected to an axial tensile force t91

of 50 kN. The rods are co-axial and a small amount of angular movement between their axes
is permissible. Take permissible tensile stress : 80 N/mm', permissible shear stress = 40
I.[/mm2 and permissible crushing stress = 80 N/mm2.

SECTION - II
Que.4

(A) Define stress concentration and explain the metlrods to reduce stress concentration.
(B) Explain importance of standardization in machine design.
(C) What is stress? Enlist different types of stresses and explain bending stress in detail.

OR
Que.4
(A) 'oEuler's formula holds good only for long columns." Justify the statement. l4l
(B) What is the difference behveen caulking ancl hrllering? Explain with thc help of neat t4l

sketches.
(C) The maxirnum load on a petrol engine push rod 300 mm long is 1400 N. It is hollow having t4t

outer diarneter L25 times the inner diameter. Spl'rerical seated bearings are used for the push
rod. The modulus of elasticity forthe materialof the push rod is 210 kn/mrn'. Find a suitable
size for the push rod, taking a factor of sal'ety af 2.5.

f4l
l4l
l4l
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Que. 5
(A) Derive the equation of stiffness of helicalspring.
(B) What is shot peening of spring?
(C) Design a spring fbr a balance to measure 0 to 1000 N over a scale of lcngth 80 mm. The

spring is to be enclosed in a casing of 25 mm diameter. The approximate number of turns is
30. The modulus of rigidity is 85 kN/rnm2. Also calculate the maximum shear stress induced.

OR
Que.5

(A) Explain the design procedure of a lever for a lever safety valve.
(B) Design a right angled bell cranlc lever. The horizontal arrn is 500 mm long and a load of 4.5

kN acts vertically dorvnward through a pin in the forked end of this arm. At the end of the
150 mm long arm which is perpent'licular to the 500 mm long arm, a force P act at right
angles to the axis of 150 mm arm through a pin into a forked end. The lever consists of tbrged
steel materiai and a pin at the fulcrum. Take the following data for both the pins and lever
material:
Saf-e stress in tension : 75 MPa
Safe stress in shear:60 MPa
Safe bearing pressure on pins = l0 N/mm2

Que. 5
(A) Show that the e fficiency of self-locking screws is less than 50 percent.
(B) Derive the equation of torque required to raise the load by square thread.
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(C) T'he lead screw of a lathe has Acnre threads of 60. mm outside diameter and I mrn pitch' It t6i

supplies drive to a tool caniage which needs an axial force of 2000 N' A collar beaiing with

inner and outer radius as 30 mm and 60 mm respectively is provided' The coefficient of

friction for the screw thread is 0.12 and for the ooilar it is 0.10. Find the torque required to

drive the screw and the efficiency of the screw.

Table : 1 Size of rivet diameters fofqyd holt.diu'luetPts

Basic size of
rivet (mm)

l4 t6 l 8 2A 22 24 77 30 a 1
J J 36 39 42

Rivet hole
diameter
imm)

t5 l . l
I I l 9 2 l z ) 25 28.5 3 t .5 34.5 37.5 41 44

END OF PAgER
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Table:2 Design rlirnensions of screv threads, bolts and-nuts

Designation
Pitch
rnrn

IVIajor
or

norninal
dia.

Nut and
bolt

( d = D )
mm

Effective or
pitch

cliameter
Nuf and

Bolt
(do) mm

Minor or core
diameter
(dc) mrn Depth of

thread
(bolt)
mm

Stress
'nrez

mnt'
Bolt Nut

fvl 10 10.000 9.026 8 .160 8.876 a.970 58.3

M12 1 .75 12.000 10.863 9.858 1 0.1 06 1.474 84.0

M t4 2 14.000 12.701 i  1 .546 1  1 .835 t ,227 l 15

M 1 6 2 t6.000 14.701 13.546 13.835 1.227 ts7
vI 18 2.5 18.000 16.376 t4.933 15.294 1.534 192

lvl 20 2.5 20.000 t 8 .376 i6.933 17.294 1.534 245

M22 2.5 22.000 20,376 18.933 19.294 1.534 303
M ) 4 a 24.000 22.451 20,320 2A.757 1.840 J ) J

M27 1_) 27.000 25 .051 23.320 23.753 1.840 4s9
M30 3.5 30.000 27727 25.706 76.211 2.147 561

M33 3.5 33.000 30.727 28.706 29.211 2.147 694

M36 4 36.000 33.402 31.093 31.674 2,454 817
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