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M
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B
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B
C

S
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T
im

e : 3 H
ours 

M
ax. M

arks : 60 

T
he candidates shall lim

it their answ
ers precisely w

ithin the answ
er­

b
o

o
k (40 pages) issued to them

 and no supplem
entary/continuation 

sh
e

e
t w

ill be issued. 

N
ote : 

A
ttem

pt five questions in all, select one question each from
 

section A
, 8, C

 &
 D

. S
ection E

 (question 9) is com
pulsory. 

S
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1. 
A

nsw
er all the questions. 

a. 
W

hat are journal bearings? G
ive a classification o

f these 

bearings. 

b. 
List the assum

ptions used in the theory o
f hydrodynam

ic 

lubrication. 

c. 
W

hat are the R
eynold's assum

ptions for the form
ation o

f 

thick oil film
 in hydrodynam

ic lubricated bearings? 

d. 
E

xplain w
edge film

 and squeeze film
 journal bearing. 

-
(4><2½

=10). 

O
R

 

2. 
A

nsw
er all the questions. 

a. 

b. 

C
. 

d. 

W
hat are the term

s used in journal bearings analysis and 

design? G
ive their definition in brief. 

W
hat are the m

aterials used for sliding contact bearing? 

E
xplain the design procedure o

f journal bearing. 

D
efine thrust bearing and describe in detail footstep 

bearing. 
(4><2½

=10) 
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3. 
S

elect a single row
 deep grove ball bearing for a radial load o

f 

4000N
 and an axial load o

f 5000N
, operating at a speed o

f 

1600 r.p.m
. for an average life o

f 5 years at 10 hours per day. 

A
ssum

e uniform
 and steady load. 

(10) 

O
R

 

4. 
The rolling contact ball bearing are to be selected to support 

the overhung countershaft. T
he shaft speed is 720r.p.m

. T
he 

bearings are to have 90%
 reliability corresponding to a lite o

f 

24000hours. T
he bearing is subjected to an equivalent radial 

load o
f 1 kN

. C
onsider life adjustm

ent factors for operating 

condition and m
aterial as 0.9 and 0.85 respectively. F

ind the 

basic dynam
ic load rating o

f the bearing from
 m

anufacturer's 

catalogue, specified a
t 85%

 reliability. 
(10) 
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5. 
A

 pair o
f cast iron bevel gears connect tw

o shafts a
t right angles. 

T
he pitch diam

eters o
f the pinion and g

e
a

r are 80 m
m

 and 

100 m
m

 respectively. T
he tooth profiles o

f the gears are o
f 

14 1/2° com
posite form

. T
he allow

able static stress fo
r both 

th
e

 g
e

a
rs is 5

5
 M

P
a. If th

e
 p

in
io

n
 tra

n
sm

its 2. 7
5

 kW
 a

t 

1100 r.p.m
., D

esign the bevel g
e

a
r and check the design from

 

the sta
n

d
p

o
in

t _of d
yn

a
m

ic a
n

d
 w

e
a

r lo
a

d
. T

ake su
rfa

ce
 

endurance lim
it as 630 M

P
a and m

odulus o
f elasticity for cast 

iron a
s 84 kN

/m
m

2. 
(10) 
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6. 
A

 bronze spur pinion rotating a
t 600r.p.m

. drives a cast iron spur 

gear a
t a transm

ission ratio 4: 1. T
he allo~

able static stresses 

fo
r th

e
 b

ro
n

ze
 pinion a

n
d

 ca
st-iro

n
 g

e
a

r are 84 M
P

a and 

105 M
P

a respectively. The pinion has 16 standards 20!) full depth 

involute teeth o
f m

odule 8m
m

. T
h

e
 face w

idth o
f both the gears 

is 90m
m

. F
ind th

e
 p

o
w

e
r th

a
t can b

e
 transm

itted from
 the· 

standpoint o
f strength. 

(10) 
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7. 
D

esign a helical com
pression spring fo

r a m
axim

um
 load o

f 

1 OO
O

N fo
r a deflection o

f 2
5

m
m

 using the value o
f spring index 

a
s 5. T

he m
axim

um
 perm

issible shear stress ·for spring w
ire 

is 4
8

0
 M

P
a a

n
d

 m
o

d
u

lu
s o

f rigidity is 8
4

 kN
/m

m
2. 

T
ake W

a
h

l's fa
cto

r, 
K

 =
 4
C

-
1 +

 0
- 6

1
5

, w
h

e
re

 C
 is spring 

4
C

-4
 

C
 

(1 0
) 

index. 
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8. 
T

h
e

 follow
ing data is

 g
ive

n
 fo

r a four-stroke-
d

ie
se

l engine: 

C
ylinder b

o
re

 =
 2

5
0

 m
m

; Length o
f stro

ke
 =

 3
0

0
 m

m
; S

peed =
 

6
0

0
 rpm

; Indicated m
e

a
n

 effective p
re

ssu
re

=
 0.6 M

P
a; M

axim
um

 

g
a

s pressure =
 4 M

P
a

; F
uet co

n
su

m
p

tio
n

 =
 0.25 kg p

e
r B

P
 p

e
r 

h
; H

ig
h

e
r calorific va

lu
e

 of, fu
e

l =
 4

4
 0

0
0

 kJ/kg. T
h

e
 piston 

is m
a

d
e

 o
f g

re
y ca

st iro
n

 F
G

 2
0

0
 (S

u
t =

 2
0

0
 N

/m
m

2 and 

k =
 4

6
.6

 W
/m

/°C
) a

n
d

 th
e

 fa
cto

r o
f sa

fe
ty is 5. T

h
e

 tem
perature 

d
iffe

re
n

ce
 b

e
tw

e
e

n
 th

e
 ce

n
tre

 a
n

d
 th

e
 e

d
g

e
 o

f th
e

 piston head 

is 220°c. D
e

te
rm

in
e

 (i) T
h

ickn
e

ss o
f cylin

d
e

r h
e

a
d

 a
n

d
 (ii) R

ibs 

&
 cu

p
 a

re
 re

q
u

ire
d

 o
r n

o
t?

 If ye
s, fin

d
 ra

d
iu

s o
f cup. 

(10) 
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9. 
A

n
sw

e
r all the questions (S

hort note). 

a. 

b. 

C
. 

d. 

e. 

f. 

B
earing characteristic num

ber. 

B
earing m

odulus. 

Life o
f bearing. 

S
tatic equivalent load. 

R
oller contact bearing. 

D
esign procedure o

f spur gear. .. 

~ 
4 

M
E
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g. 
C

a
u

se
s o

f gear tooth failure. 

h. 
P

henom
enon o

f interference in involute g
ears. 

i. 
C

om
pression and fluctuating loads. 

j. 
D

esign o
f crank hook. 

(1
0

x2
=

2
0

) 
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-
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