
1 

T
im

e 
: 

3 
h

rs
. 

] 

N
o

te
:-

M
ay

/J
u

n
e-

2
0

1
5

 
M

'a
ch

in
e 

D
es

ig
n 

2
K

7
-~

S
N

-l
~

 

[ 
M

.M
.:

 1
00

 

1.
 

P
ar

t 
'A

' m
ay

 b
e 

at
te

m
pt

ed
 in

 f
ir

st
 6

 p
ag

es
 

o
f A

ns
w

er
 S

he
et

. 

ff
/7

{ 
1P

;" 
;;

-
~
 {

ff
lf

, 
&

ur
-J

/tr
rib

l 
~
 J

l'I
II'

 (I
: 
ri

f 
tt

tt
6

ff
lt

 
2.

 
P

ar
t '

B
' i

n 
re

st
 o

f S
he

et
s 

o
f A

ns
w

er
 S

he
et

. 

,,,
,, 

_
, 

ct
 &

fR
; 

&
ff(

-j
fR

tib
l 
~
 
ff

l f
f 
ri

f ~
 

8
.Q

D
l 

/ 

3.
 

A
ns

w
er

.s
 

m
a

y 
be

 g
iv

en
 i

n 
E

ng
lis

h 
or

 Ir
m

di
 

fi
c
ti

ff
l'
l'
~

a
,P

/i
!l

f'
H

f~
I 

P
ar

t 
'A

' 

ff
P

f 
'if

;'
 

1 
A

tt
em

pt
 a

n
y

 te
n 

qu
es

ti
on

s 
:-

2
x

t0
=

2
0 

M
-
~

m
c
t~

~
:-

0
) 

E
x

p
la

in
 

th
e 

d
e

si
g

n
at

io
n

 
o

f 
1 

O
C

8
5 

IO
 

m
at

er
ia

l.
 

1O
C

85
10

 ~
R.

R;
a~

 
~
 

gfG
=p

1Z
\ ~
 

c6l
" 

~
i.

R
'T

 

-"
' ~
 "

 
l 

G
-1

01
0

 
(P

. T
.O

.)
 



2K7- F'SN- 18 ( 2 ) 

(2) Suggest a suitable material for pin of knuckle 

joint along with proper reasoning. 

~ ~ cfi ftr;f cfi fi;m ~ ~f'zft<M q;T 

~~f~~ I 

(3 ) What is the difference between resilience and 

toughness? 

<fv1 ~ ~ ~ om· 2.%~ e it FfflT i3Rll: t ? 

(4) Why is a butt rivetted joint preferred over 

lap joint? 

~ ~ ~ ~lffi ~ ~ ~ qj) ~ lFit 

~ '1'fTffi' i ? 
(5) What is the efficiency of a rivettedjoint? 

f~ vTTlR ~ <tlffiTT FfflT % ? 

(6) Name the stress for which a fillet weld 

subjected to a tensile load is designed for? 

~ ~il ~ m-s WfRtf{~ ~@ 

cf> ft,m ftUfl!F ~ vITITT i- ? 

(7) Make a sketch of a through bolt. 

fi ( "1T{'q"f{) csrr~ cfiT rzcn ~ ~ 1 

(8) What stresses are set up in the knuckle 

pin of a knuckle joint subjected to a tensile 

load ? 

• 
( 3 ) 2K7- FSN- 18 

~~ fl~W ~ ~ tf{ ~ ~ ;r; R\.r it ~ -lfil.r 
"{l" ~ ~ 15m t? 

(9) What is a cotter & why is it tapered on both 
sides? 

~~t (f?TT {e'~~~ m<Fit~ 
vmrr l ? 

( JO) Write an expression for equivalent torque, 

using fatigue & shock load factors, to be 

used in the design of shafts. 

~ ~ ~ ~ ~ (ftTT ~ ~ ~ .:t; 
~ ~cf=ft l!(~~ 7-)ct cf>T ~ ~ I 

( 11) Sketch a Gib-head taper key. 

~~ctTcf>Tfu?f~ , 

(12) What is the basis of design o f splines? 

~t'li i$~ff <r; ~'41~-l cf>T i3TT~T{ qxl'f ~ ? 

(13) Why hollow shafts are not much used in 

practice though their strength is more than 

solid shafts? 

~ mtR" ~ '3TQ'~ ~ ~ ~ ~.q ,JTTElr:fi 

m tr{ '4t- &~ !ffi.tR i:h1" B'Q"lWf ;rtf' f<-ti<lr ;JfF'fT 

qi"f{'Uf ~I 

(I 4) Name di fferent types o f coupljngs. 

~ ~ ct)-~ ct; ~ f~ I 

w 
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2 Attempt any five questions :- Sx4=20 

M" ffl n-il if;~~ :-

( 1) Briefly explain the steps involved in the 

design of a machine component. 

~ ch~~~ cf;~ if~~~~ 

~~ I 

(2) Enlist 8 important properties of an engineering 

material and define endurance strength for a 

ductile ferrous material 

~\Jl"if-1llft•i ~Q:ftqi_i! ~ 8 '1~~'{"f ~~~a,Q ~ 

dl!IT scRl~i_il ~ ~flftlli_i! ~ (fs~-tl ~ ~ 

qft-q1~1 ~ I 

(3) Prove that a square key is equalJy strong in 

crushing and shearing. 

~ ~ ~ cfTITi:hR 'ctr' (Key) ~ if dl!IT 

~ if ~ "61lR dli:hd<'I( ~ I 

( 4) Explain the difference between protected and 

unprotected type of flange coupling. 

sikfcks om di -1s.12.Fcks ~ ~ if ~ ~ 

~~ , 

/';J What is a bol t o f un iform st rength ? 

Lxplain 

• 
(5) 21Cf,'\IR 

~lfiltf ~ ~ ~ ~ ~ 31ftic;m~ ~ ? ~.;p 

~, 
(6) Sketch a neat diagram of a triple re\ etted 

double strap butt joint labell ing various part 

and show empirical relations used. 

~ ~~$:r~vff<R' cfil ~ f.nJ 

~ l ~~-qpit~~~ i'fm 

~ ~iql f{q~ ~~ I 

(7) 
state two machining considerations and h.\ o 

casting considerations for a part tn he 

designed and requi ring both casting and 

machining. 

~ q,i ~ ~ o?TT Ifmf;M ~ ~ ~ I Pfrf1 

~"'
1
~f.r1r -q- G1-G1 ir~Of.:f 11 mrr ~ if ~ ~,,

~ ~ ffi9 ~ I 

(8) Make diagram to show plate th,d,n t: <-."i ,.1e 

of well, throat thickness in a filler \.HIJ ",r t 

reinforcement d fi d 
an in the len:si/P ~tren~lh 

ofthe joint for doubJe fill et "wel d 

t-l4i)4~ ct-~ ~ ~ r-,.. 

q""5 ~:r fT~ ~ ~ ;,:)' ~ 

~ 9c ct)- ~ ~ 
-.;, '-1"'5 ~ 7TT;i'f mT m~ 

~ ,~~~;:J ~.;-f'!~ ...... • 

~ , 
,.I]~~ 

J 
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Part- B 

3 

,,,,, '(j( 

Attempt three questions :

~ aR ~ <t ~ ~ :-

JX20=60 

Two plates are to be connected by double 

strap butt joint. Plate is made up of steel and 

is 240 mm wide and 25 mm thick. The 

allowable tensile, shear and compressive 

stresses are 75, MPa, 55 MPa and 115 MPa 

respectively. 

Take diameter of rivet d=6✓t, where t=plate 

thickness. 

~ ~ cm 5'IB $ ~ ~ "« ~ t I 25 

~om~~m.24o~o~t 1~ 

~. ~ ~ ~~ $; q;r ~ ~~= 

75, 55~ 11sMPat1 

~ q;r am, d=6✓t ~ ~ t=~ ~ 

tftcT{i1 

(a) Determine number of rivets required, if 

the shear resistance of rivet in double 

shear is 1.875 times its resistance in single 

shear. 

• 

4 

( 7 ) 2K7- FSN- t8 

~ ft<k cn'r m§1TT fflc'f ~ ~ ftf:IB 

~ ~fvl~.:e ~ ~ ~ ~fim: if Zffi" 1.875 

X'TT t I 

(b) Show the arrangement. 

~ ~ ~ ('31~\iji1.:C) R@~il I 

( c) Find the joint efficiency. 

~ G°ffi'IT ~ ~ I 

A belt pulley is keyed to the shaft mid way 

between the supporting bearings kept at 1000 

mm apart. The shaft transmits 22 kW power 

at 700 r.p.m. The pulley has 400 mm dia

meter. Angle of wrap of belt on pulley is 

1800 and the belt tensions act verticall y 

downwards. The rat io of belt tensions is 2.5. 

The shaft is made of steel having ultimate 

tensile stress and yield stress of 400 ivfPa 

and 240 MP . 
. a respecti vely. Design th e 

diameter of the h ft · h . , 
s a wit combmed fatigue 

& shock fact · b . 
ors m ending and t . ors1on as 

1.5 and 1.25 respectively. 

~~ ~q;)- ~ 
10QQ J"f'i/0 zjt ;:r-F,. n-r ~ , 

~f ~ ~ ~ if ~ ch7" ~•,: -,•, V ,9 1 ~ 

. - cf,T ID'TT ~ 
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) . 
11m 1 ~ 22 kW qJqt 100 rpm tr{~ 

~ t I ~ tnT ~ 400 ~o i I ~ CR 

~ $ ~ q;y ~ 180° i, ~ ~~ ~ 
~$1'~q;ftimtl~~~cfil~ 

2.5 i I ~ $1° ~ ~ mcg cfiT 31~~?. ~ 
~ ~ ~ 400 MPa ~ 240 MPa ~ : 

t1 mcg$~q;y~~~~ 
tfzi1' ~ ~ qjWfi ~~~~it~: 

1.5 ~ 1.25 l I 

S Design a knuckle joint subjected to an axial 

tensile load of35 k.N. The allowable stresses 

in shear, tension and compression are 50 N/ 

mm2, 72 N/mm2 and l 05 N/mm2 respec

tively. Make a proportionate sketch of the 

joint. 

35 kN o;fcR:\4iil ffiS $ ~ ~ ~ cfiT ~ 
.:;,1f:i1 4 ! ~ ~/4"R WIT ~~ it ~ @f 

:81ST: 50, 72 WIT 105 N/mm2i I ~ ~ ~ 

~ ffi ifr ~ I 

r )e<;ign a cotter joint to transmit on axial 

tr. n•,1k load of22 kN. The allowable stresses 

:n c ornpre<:s ion , she ar anc.l ten sion are 

( 9 ) 2K7- FSN- 18 

90 N/mrn 2, 45 N/rnm 2 and 65 N/mm :

respectively. Also draw a neat sketch of the 
cotter joint. 

22 kN er; o;fcffi<-fr1 ~ ~ cfi1 s;:ie~:tH ~ 
~~~cpf~~,~~. ffl?:R 
~~~it~~~: 90, 4 5 am 65 N/ 

mm2 i l ~~q;r~m~~ I 

7 (a) Find the suitable dimensions of a rectangular 

key to fit a 80 mm diameter shaft which is 
stressed to 40 N/mm2 at its extreme fibres . 
The design stress in shear for the key is 
60 N/mm2 and in crushing 150 N /mm1 • 

80 ~o &ITT, ~ ~ cf> ~ ~ ~ q-r 

40 N/mm2 
q;r ~ ~ I ~ ~ ~ '3ll<hi icfi l>_ 

'~ cf> lfM c6T fgvj 1~'1 ~ ! 'q;f' cf> ~ $:{ 
ctr~: ~ f : ~ it 60 Nlmm2 ~ ~~ 
if 150 N/mm2l 1 

(b) A steam engine cylinder has an effective 

diameter of300 mm and the maximum steam 

pressure act ing on the cyl inder cover is I .3 
N/mm2. Calculate the number of M 20 bolts 

required to fix the cylinder cover, assum in rr 
the p · ·b c erm1ss1 le stre ss in the b l+, 
30 N/mm2. o ~s a s 
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