Machine Design-11 - ‘m_. 1qc (MI-6)
B. Tech. .
(SEM. VI) EVEN SEMESTER THEORY
EXAMINATION, 2015-16
MACHINE DESIGN-II

Time : 3 Hours Max. Marks : 100

Section - A

e

- Attempt all questions : (2 x10=20)
a. 20:-tooth 8 pitch 2.54 mm wide 20° pinion transmits 5 kW at
1725 rpm te a 69-tooth gear. Determine driving force,
separating force, and resultant force that would act on
mounting shafts.

Ans. Refer Q. 1.14, Page SQ-3C, 2 Marks Questions, Unit-1.

b. What do you understand by beam strength of gear tooth ?
Ans: Refer Q. 1.10, Page SQ-2C, 2 Marks Questions, Unit-1.

c. Define worm gearing with applications.
Ans. Refer Q. 2.11, Page SQ-6C, 2 Marks Questions, Unit-2.

d. Classify the sliding contact bearing in terms of thickness
of layer of the lubricant between the bearing and journal.
Aisis: Refer Q. 3.4, Page SQ-8C, 2 Marks Questions, Unit-3.

e. Why is piston made light weight ?
Axig. Refer Q. 5.7, Page SQ-15C, 2 Marks Questions, Unit-5.

f. What kind of contact occurs between worm and worm
wheel ? How does it differ from other types of gears ?
Axig. Refer Q. 2.12, Page SQ-7C, 2 Marks Questions, Unit-2.

g What is SAE ?
Adig. Refer Q. 5.3, Page SQ-14C, 2 Marks Questions, Unit-5.

h. Define L, and Ly, life for bearings.
Axig. Refer Q. 4.7, Page SQ-11C, 2 Marks Questions, Unit-4.

i. What is the pur

\ pose of valve springs ?
Ang. Refer Q. 5.4, Page

SQ-14C, 2 Marks Questions, Unit-5.

What is herrin

1
- gbone helical - ?
AW, Rofor Q117 b elical gear

age SQ-4C, 2 Marks Questions, Unit-1.
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c. Apair of 20° stub teeth s
pinion rotates at 500 rpm and the VR
¢ 1s1:4, :
static stress for gear and pinion are 109 MP: :x?c;‘lll;: ?I}ge
r.espectlvely. The pinion has 20 teeth and face width ;s 13
times the module. Design the gear for static strength.
&ns; Refer Q. 1.20, Page 1-21C, Unit-1.

Pur gearsis tg transmit 20 kyy. The

Give the terminology of helical gears with suitable diagram
Also explain the forces on a helical gear tooth.
#ig; Refer Q. 1.24, Page 1-26C, Unit-1.

A journal bearing has a journal diameter of 50 mm and the

diameter of bushing is 50.1 mm. The bushingis 50mm long

200 rpm.
and has to support a load of 1 1N at a Spee;ln(:ifplmve:ﬁ)ss
Determine the minimum oil film thwkn(:ji O o boT0°C.
for SAE 10 oil, assuming the oil film temp

xug, Refer Q. 3.22, Page 3-91C, Unit-3. .
| it 15 kW
£. A pair of helical gears is used to t(;‘:‘;ill?;n diametric ,
: pa : nion. The teeth aré 2 | pinion have
B000xp 07 th;p]l'nl .glc is 46°. The gear “:-1:,911)\' Both the
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Machine Design-11 85P-9 C (ME.g)

gears are made of cast steel with an allowable stress of
100 MPa. The modulus of elasticity for cast steel iy
2 x 105 MPa and its surface endurance strength is 618 MPy,

Suggest a suitable module and face width for gear pair
and check the strength of the gear pair in wear.
AWE  Refer Q. 1.30, Page 1-32C, Unit-1.

g. The bore of a cylinder of the four stroke diesel engine is
‘ 150 mm. The maximum gas pressure inside the cylinder is
limited to 3.5 MPa. The cylinder head is made of grey cast
iron FG 200 (c,, = 200 N/mm?) and the FOS is 5. Determine
the thickness of the cylinder head. Studs is made of steel
FeE 250 (o,, = 250 N/'mm?) and the FOS is 5. Calculate :
i. Number on studs,
Nominal diameter of studs, and
iii. Pitch of studs.
ABE Refer Q. 5.5, Page 5-6C, Unit-5.

h. Determine the dimensions of cross sections of the
connecting rod (I-section) for a diesel engine with the

following data :
Cylinder bore = 100 mm

Length of connecting rod = 320 mm
Maximum gas pressure = 2.45 MPa
FOS against buckling failure = 5

PR

iii.

iv.
x#s: Refer Q. 5.15, Page 5-21C, Unit-5.
Section-C
Note: Attempt two question. (15x2=30)
3. The following data is given for a pair of parallel helical

gears made of steel :

Power transmitted = 20 kW, Np = 720 rpm, Ty, =35,T; =10,
centre distance = 285 mm, normal module = § mm,
b = 50 mm, normal pressure angle = 20°, ¢, = 600 N/mm?,
surface hardness number = 300 BHN, grade of matching =6,
service factor = 1.25. Calculate :

i. The helix angle,
ii. Beam strength,
iii. Wear strength,

iv. Static load,
The dynamic load by Buckingham’s equation, and

v.
Effective factor of safety against bending failure.
#&#g; Refer Q. 1.31, Page 1-33C, Unit-1.

4. Design a high efficiency worm gear speed reducer to
transmit continuously the rated power output of 15 kW
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Solved Paper (2015. 16
91’,100 (ME-6) —
/mot’or/— runningat 1750 rpm. The steel worm having hardness

i : otor shaft. The speed ratio

s integral with the motors Peed ratio ig

?20 glﬁel the phosphor bronze gear should not have legg
]

than 40 mm.

9-99C, Unit-2.
. Refer Q. 2.23, Page ’

following in brie.f. .
5.~ Q,?:tz:fn?lmber of teeth in helical gear.
l. .

g Refer Q. 1.26, Page 1-28C, Unit-1.
s Hydrostatic versus hydrodynamic bearing.
m,l: Refer Q. 3.12, Page 3-12C, Unit-3.

iii. Reliability of antifriction bi.aa.rings.
xis Refer Q. 4.16, Page 4-15C, Unit-4.

©©
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Machine Design-II SP-11¢ Mg &

' B. Tech.
(SEM. VI) EVEN SEMESTER THEORY
EXAMINATION, 2016-17

MACHINE DESIGN-II

Time : 3 Hours Max. m
—

Section-A
1. Attempt all of the following questions : (2x10= 20)

Explain wedge film and squeeze film journal bearings,
Refer Q. 3.5, Page SQ-8C, 2 Marks Questions, Unit-3.

b. Explain the following terms as applied tojournal bearings;
i. Bearing characteristics number, and
ii. Bearing modulus.

Ans. Refer Q. 3.10, Page SQ-9C, 2 Marks Questions, Unit-3,

How do you express the life of a bearing ? What is an average

or median life ?

Ans. Refer Q. 4.8, Page SQ-12C, 2 Marks Questions, Unit-4.

d. Explain the different causes of gear tooth failures and
suggest possible remedies to avoid such failures.

Ans. Refer Q. 1.13, Page SQ-2C, 2 Marks Questions, Unit-1.

What is a herringbone gear ? Where they are used ?
Ang. Refer Q. 1.17, Page SQ—4C, 2 Marks Questions, Unit-1.

f. What are the various forces acting on worm and worm

gears ?
Ans Refer Q. 2.13, Page SQ-7C, 2 Marks Questions, Unit-2.

g. Explain the various types of cylinder liners.
An&l Refer Q. 5.2, Page SQ-14C, 2 Marks Questions, Unit-5.

“ h. Explain the various forces induced in the connecting rod.
Ans. Refer Q. 5.12, Page SQ-15C, 2 Marks Questions, Unit-5.

i. What is the function of a connecting rod of an internal
combustion engine ?
AN Refer Q.5.11, Page SQ-15C, 2 Marks Questions, Unit-5.

4
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Solved Paper (2016-17)

~ Lain the following terms used in helical gears :
ix angle, and

ﬂoﬂ“" pitt‘h. - ‘

'Hrfrr Q 1.15, Page SQ-3C, 2 Marks Questions, Unit-1.

Section B

\trempt anY five of the following questions -

(10 x 5= 50)
A D mm long journal bearing supports aload of 2800 Non a

50 mm diameter shaft. The hearing has o radial elearance of
p.08 mm and the viecasity of the oil is 0,021 kg/m-s at the
aperating tempevature. If the hearing is capable of
diesipating 80 Vs, detormine the maximum safe speed.

Refer Q 323, Page 3230, Unit-a

n The thrust of propeller shaft is absorbed by 6 collars, The

pubbing surfaces of these collars have outer diameter
200 mm and inner diameter 200 mm. If the shaft runs at
120 rpm. the Iv-*:armg pressure amounts to 0,4 N/mmz. The
coefficient of friction may be taken as 0,05, Assuming that

the pressure s uniformly distributed. Determine the power
ahsorbed by the collars.

. ’ S Y ) Y " Ll .
gas Refer Q 327, Page 3-26C, Unit-3

¢. A shaft rotating at constant speed is subjected to variable

load. The bearings supporting the shaft are subjected to
stationary equivalent radial load of 3 kN for 10 percent of
time, 2 kN for 20 percent of time, 1 kN for 30 percent of time
and no load for remaining time of eyele. If the total life
expected for the bearing is 20 x 10° revolutions at 95 %
relinbility, ealeulate dynamic load rating of the ball bearing.

asE Refer Q. 4 17, Page 4 16C, Unit-4

d. A bronze spur pinion rotating at 600 rpm drives a cast iron
spur gear at a transmission ratio of 4 : 1. The allowable
static stresses for the bronze pinion and cast iron gear are
84 MPa and 105 MPa respectively. The pinion has 16
standard 20° full depth involute teeth of module 8 mm. The
face width of both the gears is 90 mm. Find the power that
can he transmitted from the standpoint of strength.

AsE Refer Q. 1.17, Page 1- 19C, Unit-1.

e A pairof helical gears are to transmit 15 kW. The teeth are
20° stub in diametral plane and have a helix angle of 45°,
The pinion runs at 10000 rpm and has 80 mm pitch diameter.
The gear has 320 mm pitch diameter. If the gear are made
of cast steel having allowable static strength of 100 MPa;
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Machine Design-11 8P 13 -
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a suitable module and face width fg,
¥
™ ttagy,

determine
erations and check the gears ¢

r
T _’kp“

strength consid
= G618 MPa.
-31C, Unit-1.

given o,
Refer Q. 1.29, Page 1

5 kKW at 2000 rpm to a ma.
carriage at 75 rpm. The worm is triple threaded 1 Ching
65 mm pitch diameter. The worm gear has 90 ;:: hag
6 mm module. The tooth form is to be 20° full depth ir““"‘:l nt
iction between the mating teev:::"‘

ay

The coefficient of
culate : 1 tangential force acting ..
€ on

be taken as 0.10. Cal
the worm; 2. axial thrust and separating force on worm

and 3. efficiency of the worm drive.

Refer Q. 2.20, Page 9-24C, Unit-2.

g. Afour stroke diesel engine has the following specifications
Speed = 1200 rpm; Indicated mean

Brake power = 5 kW;

effective pressure = 0.35 N/mm?2; Mechanical efficiency
= 80 %. ’

Determine : 1. bore and length of the cylinder; 2. thicknes

of the cylinder head; and 3. size of studs for the C}'linde:

head.
Refer Q. 5.4, Page 5-5C, Unit-5.

g expression as applied to rolling
d to variable load cycle '

A worm drive transmits 1

h. Derive the followin
contact bearings subjecte

= & N,(W)* + N, (W,)* + N,(W,)" + ...
¢ N, +N,+N;+..

W, = Equivalent cubic load.
W, Wy, Wy = Loads acting respectively for N, Ny, N,...

ARE Refer Q. 4.14, Page 4-13C, Unit-4.
Section-C
Attempt any two of the following questions : (156 x 2=30)
A fulljourn‘ﬂl bearing of 50 mm diameter and 100 mm long
!1&3 a hfgarmg pressure of 1.4 N/mm?. The speed of the
Jdo‘urnal is 900 rpm m}d the ratio of journal diameter to the
'Tmetrul clearance is 1000. The bearing is lubricated with
z; 7}v.hgse ablfoltult(e viscosity at the operating temperature
5 °C may be T
i v y be taken as 0.011 Kg/m-s. The room temperature
F. H > Vo
2';‘:8-"1,;1'”1(} t}}:nount of artificial cooling required, and
g ::eo ttle luhn(.:nting oil required, if the difference
outlet and inlet temperature of the oil 18 10 *C.

Take gpecific heat of the oil as 1850 J/kg/ °C.
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4C (ME'G) Solved Paper (2016-17)

4.

o

AN

A pair of 20° fu!l depth involute teeth bevel gears connect

two shafts at right angles having velocity ratio 3 : 1. The

gear is made of cast steel having allowable static stress as

70 MPa and the pinion is of steel with allowable static
gtress as 100 MPa. The pinion transmits 37.5 kW at
750 rpm. Determine : (a) Module and face width; (b) Pitch
diameters; and (c) Pinion shaft diameter.

Assume tooth form factor, '

y=0.154- 0.912

E
Where Ty is the formative number of teeth, width =1/3 rd

the length of pitch cone, and pinion shaft overhangs by
150 mm.

Refer Q. 2.6, Page 2-7C, Unit-2.

Design a cast iron piston for a single acting four stroke
engine for the following data : Cylinder bore = 100 mm;
Stroke = 125 mm; Maximum gas pressure = 5 N/mm?;
Indicated mean effective pressure = 0.75 N/mm? Mechanical
efficiency = 80 %; Fuel consumption = 0.15 kg per brake power
per hour; Higher calorific value of fuel = 42 x 10° kJ/kg;
speed = 2000 rpm. Any other data required for the design
may be assumed.

Refer Q. 5.9, Page 5-12C, Unit-5.

©O0
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Machine Design-11 SP-15¢

(M
B. Tech. D

(SEM. VI) EVEN SEMESTER THEQRYy
EXAMINATION, 2017-18

MACHINE DESIGN-II

e p \
I'ime : 3 Hours Max. Marks . 109
— 0

Note: 1. Attempt all sections. I require any missing data; then chog
suitably i

2 Standard design data book iz allowed.
Section-A

L. Attempt all questions in brief. (2%10= 20)
a. Explain the phenomenon of interference in involute gears
Ank Refer Q 1.8 Page SQ-2C, 2 Marks Queations, Unit-1,

b. What condition must be satisfied in order that a pair of
spur gears may have a constant velocity ratio ?
ABK Refer Q. 1.5, Page SQ-1C, 2 Marks Questions, Unit-1.

. What is Tredgold's approximation about the formative
number of teeth on bevel gear ?
ABEZ Refer Q. 2.9, Page SQ-6C, 2 Marks Questions, Unit-2,

d. Sketch neatly the working drawing of bevel gears in mesh,
Refer Q. 2.3, Page SQ-5C, 2 Marks Questions, Unit-2,

What is a herringbone gear 7 Where they are used ?
Refer Q. 1.17, Page SQ-4C, 2 Marks Questions, Unit-1.

Explain the terms used in helical gears

Helix angle, and

Normal pitch.

Refer Q. 1.15, Page SQ-3C, 2 Marks Questions, Unit-1.

Es E?Frﬂ E" E

Write the equation for the efficiency of the worm gear with
nomenclature. Write down the condition for maximum
efficiency.

Refer Q. 2.14, Page SQ-7C, 2 Marks Questions, Unit-2.

What is meant by hydrodynamic lubrication in bearings ?
Refer Q. 3.7, Page SQ-9C, 2 Marks Questions, Unit-3.

E- E
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in the terms .ascapplied to journal }
inf charactcnstlc number, and e
in modulus.
13,10, Page SQ-9C, 2 Marks Questions, (.o
i) 1 ":),

arin o5

angle of the crank, the twisting

¢ whﬂt m
m in the crankshaft ? Explain oment jg -

x1m 160"
w8 5 15, Page SQ-16C, 2 Marks Questions, Unit.5
9y -5,

 pefer @
Section-B
mpt anY three of the following : (10% 523
e re the various terms used in hydrodynami(:jf;u;noi
a

e

Ami Refe!

whu.l'r :‘r o Explain each term with neat sketch
peal llQ 411, Page 3-11C, Unit-3. .

joul'““l bearing is 150 kN due to turbine
diameter running at 1800 rpm. Determine
, bearing if the allowable bearing pressure
amount of heat to be removed by the
if the bearing temperature is 60 °C
at 60 °C is 0.02 kkig/m-s and the bearing

Joad on the
300 mm

per minute,
ity of the oil
.0.25 mim.

3-17C, Unit-3.

jubricant
arance 18

cle
rQ. 3. 18, Page

Refe
to be selected for an application in

which the radial load is 2.’?()0 N during 90 % of the time and
7000 N during the x'cmaimng.l 0. %. The shaft is to rotate at
150 rpm. Determine the minimum value of the basic
dynamic load rating for 5000 hours of operation with not

more than 10 % failures.
Refer Q. 4.19, Page 4-14C, Unit-4.

The ball hearings are

with 35° helix angle is used to
transmit 17 kW at 12000 rpm of the pinion. The velocity
ratio is 5:1. Both the gears are to be made of hardened steel
of static strength 120 N/mm®. The gears are 20° stub and
the pinion is to have 94 teeth. The face width may be taken
as 12 times the module. Find the module and face width
from the standpoint of strength and check the gears for

wear,
Refer Q. 1.32, Page 1-35C, Unit-1.

A pair of helical gears

ign a

Wri :
rite down the step by step procedure to des
with

Ccrank .
no;el:}llaft' Also explain each parameter
clature and relevant mathematical relations.
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Machine Design-II SP-17 C (ME~G)

AWE Refer Q. 5.18, Page 5-27C, Unit-5.

" Section-C

3. Attempt any one part of the following : (10x 1 < 10)

a. A bronze spur pinion rotating at 800 rpm driveg 5 s,
iron spur gear at a transmission ratio of 4: 1. The allowab;]
static stresses for the bronze pinion and cast iron geq, are
90 MPa and 110 MPa respectively. The pinjon hag lg
standard 20° full depth involute teeth of module 8 mm, T,
face width of both the gears is 85 mm. Find the powey that
can be transmitted from the standpoint of strength;

Ans: Refer Q. 1.21, Page 1-21C, Unit-1.

b. A pair of bevel gears is required to transmit 11 kW oy
500 rpm from the motor shaft to another shaft, the speegq
reduction being 3:1. The shafts are inclined at 6o, The
pinion is to have 24 teeth with a pressure angle of 20° apq
is to be made of cast steel having a static stress of 8¢ MPa,
The gear is to be made of cast iron with a static stregg of
55 MPa. The tooth form factor may be taken ag
y=0.154 - 0.912/T,, where T, is formative number of teeth,
The velocity factor may be taken as 3/(3 + v), where v is the
pitch line velocity in m/s. The face width may be taken ag
1/4* of the slant height of the pitch cone. The mid-plane of
the gear is 100 mm from the left hand bearing and 125 mm
from the right hand bearing. The gear shaft is to be made
of coiled-rolled steel for which the allowable tensile stresg
may be taken as 80 MPa. Design the gears and the gear
shaft.

Ans. Refer Q. 2.7, Page 2-10C, Unit-2,

4. Attempt any one part of the following : (10x1=10)

a. A worm drive transmits 20 kW at 2500 rpm to a machine
carriage at 70 rpm. The worm is triple threaded and has
60 mm pitch diameter, The worm gear has 85 teeth of § mm
module. The tooth form is to be 20° full depth involute. The
coefficient of friction between the mating teeth may be
taken as 0.10. Calculate the tangential force acting on the
Worm and axial thrust and Separating force on worm. Also
calculate the efficiency of the worm drive,

Ans. Refer Q.2.19, Page 2-23C, Unit-2.

me .
a: e;iizf,“".’ pressure 0.35 N/mm2: Mechanical efficiency
™ine : 1. Bore ang length of the eylinder; 2.
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. kness of the cylinder head; ang 3. Size
'rhllinder head.

Q. 5.6, Page 5-8C, Unit-5,

mpt any one part of the following -

]1bearing 60 in di sliding 101 21
. ournal bearing BUmm in diameter gnq g

Atj450 rpm. The oil used for hydrodynamic ?ulg

Jute viscosity of 0.06 kg/m.g. If the d; x:i‘“'ﬁ\tion hag
?:)801 mm, find the safe load on the b:; diametrje cleq
is 0.

o ye raHCe
aringr,
pefer Q- 319, Page 3-14C, Unit-3, g

a i4‘40 rpm, 25 kW induction motor, The ge
js involute ful d::pth With 20° norma] Pressure
helix angle is 23°, number of teeth on pinjop is gngle' The
ear ratio is 3. Both the gears are maqq of toand the
allowable beam stress of 90 MPa ang hardnesg ;seel with
pesign the gears for 20 % overload carrying cq 0 BHN,
standpoint of bending strength and wear, pacity from
the incremental dynamic load of . . .
gmgentinl plane, what will be the sa?elr{)f\\:zref::::tg(: in
py the pair at the same speed ? mitted

Refer Q. 1.33, Page 1-37C, Unit-1,

Attempt any one part of the following ; (10 x1=10)
A connecting rod is required to be designed for a high
speed, four stroke IC engine. The following data are
available : Diameter of piston 88 mm; Mass of reciprocating
parts 1.6 kg; Length of connecting rod (centre to centre)
300 mm; Stroke 125 mm; rpm 2200 (when developing 50 kW);
Possible over speed 3000 rpm; Compression ratio 6.8 : 1;
Probable maximum explosion pressure (assumed shortly
after dead centre, say at about 3°) 3.5 N/mm?®,

Refer Q. 5.17, Page 5-26C, Unit-5.

Design a cast iron piston for a single acting four stroke
it i . Cylinder bore =150 mm;
engine for the following data : Uy o i,
Siroke =120 mm; Maximum gas pressure S M.cchaniCﬂ]
Indicated mean effective pressure 0.75 N/:m:r’bmke power
efficiency = 85 %; Fuel consumption 0'1f5 kf’f) 42 x 10%kJ/kg;
er hour; Higher calorific value of fue -d for the design
IS: yeed ‘;000 rpm. Any other data require
1 e = & .

may be assumed.

1 Unit-5.
.. Refer Q. 5.11, Page 5-16C, Unit-2
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7. Attempt any one part of the follox&.'ing .: (10 3 o 10,

a. Write short note on the following : i

i. Cycloidal and involute teeth of gears with neat sketch
Ans Refer Q. 1.3, Page 1-4C, Unit-1.

ii. Dynamic, static and wear tooth load in gears
of gear tooth failure.

Ass. Refer Q. 1.12, Page 1-14C, Unit-1.

and Caugeg

to a low speed shaft with a speed reductio
teeth are 14%°involute with 24 teeth on the pin:
the pinion and gear are made of steg] Wi

safe stress of 200 MPa.

th a ;
A safe stress of v b mum
for tihe shaft on which

45 MPa may be taken

Scanned with CamScanner



