50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

. 18AU63
Sixth Semester B.E. Degree Examination, Dec.2023/Jan.2024
Design of Machine Elements - 11
Time: 3 hrs. Max. Marks: 100

1

Note: 1. Answer any FIVE full questions, choosmg* NE full question from each module.

a.

iy i) Heat generated in stopping the elevator.
“Usepn=02. =

2. Use of Design data hand book is pe. mztted
3. Any data, if necessary may suitably assume.
Module-1

It is required to design a helieal compression spring subjected to a maximum force of
1250 N The deflection of the spring correspondmg to the maximum force is 30mm.

wire. The ultimate strengt] Hkand moduius of rigidity.of the spring material are 1090 N/mm?
and 81370 N/mm” respectively. The permissible shear stress for spring wire may be taken as
50% of the ultimate tensile strength. Determine the following:

1) Wire diameter ¢ ¢

i1) Mean coil dla;meter

111) Number of active coils ;

iv) Free length of the spring (10 Marks)
A concentnc sprmg for an aircraft engme Valve is to exert a maximum force of 5000N under
are subjected to equal maximum shear stress of 850MPa If spring mdex for both the sprmgs
is 6, determine the load shared by each sprmg (10 Marks)

A plate clutch consists of one pair of contactmg surfaces. The inner and outer diameters of
the friction disc’ ‘re IOOmm and 200mm respectrvely The coefﬁment of friction is 0.1 and
the permlssrble
the power transmitting capacity of the clutch at 750rpm (06 Marks)
A rope drum of an elevator havmg 650mm drameter is fitted with a brake drum of

.....

angle of 45o The mass of the elevator when loaded is 2000Kg and moves with a speed of
2.5mv/s. The brake has a' suﬁiment capacity to stop the elevator in 2.75m. determine :
i) Width of brake shoe “““ if allowable pressure is 0.3N/mm”

(14 Marks)

Module-2
A cast steel spur gear pinion (Gd = 138N/mm”) having 21 teeth and rotatmg at 1500rpm is
required to transmit 9kW to high grade cast iron gear (64 = 56 N/mm?) to run at 500rpm.

e

The teeth are 14% irryoiute. Determine the module, face width, pitch circle diameters of the

inion an gear using-beam strength. (10 Marks)
|y pear Hotig g
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A pair of spur gear is to transmit 15kW at 900rpm of forged:steel pinion having design stress
of 173MPa and 120mm diameter to a cast steel gear haVlng a de51gn stress of 138MPa which

o

is to run at 300 rpm. Teeth are 14% involute formﬁ ‘‘‘‘‘ Determme i) Module ii) face width

iii) Pitch circle diameter of gear and 4 Tangentialv (10 Marks)

OR -
A pa1r of helical gear is to transmit 12kW at 1200rpm of pinion. The velocity ratio is 3:1.
The pinion has 24 teeth and is made of carbon steel having design stress of 86MPa. The gear

(o)

is made of cast steel having desr‘gn stress of 51.7MPa. Teeth are 14% involute.

Helix angle = 25°. Check the gear p ir for dynam1c load if: module 1s Smm. (10 Marks)
Two shafts inclined at 60°are connected by a pair of bevel gears to transmit 9kW at 900rpm

of 24 teeth cast steel pinion having design stress of 138MPa. The gear is made of cast iron

and is to run at 300 rpm has a design stress of. lOSMPa The teeth are 14% involute.

Determine the virtual number of teeth on pmlon and gear, module and pitch circle diameter
of pinion and gear. - (10 Marks)

Module-3
A 7T5mm ng full journal bearing of diameter 75mm supports a load of 10kN. The speed of
the journal”is 1200rpm. the absolute viscosity of the oil is 10 x 102 PaS and diametral
clearance is 0.001. Determine the coefficient of frrctlon using :
i) Petroff’s equation
i) Mackee equation.,4 =~ - WS AE (10 Marks)
The load on the journal bearmg is 150kN due to turbine shaft of 300mm diameter running at
1800 rpm. Determine : £ :
1) Length of bearmg if allowable beamng pressure is 1.6 N/mm
i) Coefﬂ01ent of friction 4 (10 Marks)

L.+ "OR
Select a single row deep groove ball bearing for radial load of 8kN and axial load of 3kN.

yyyyyyy

bearmg has to operate for 20, 000 hours. (10 Marks)
The bearing receives an ax1a1 load of 1000N, and rad1al load 2000N. The bearing operates for

1,0 hours a day, 5 days a week for 2 years The shaft speed is 1000rpm. The shaft diameter is

(10 Marks)

. Module-4 ;
What is Piston slap and how do you control it. (05 Marks)
What are the functions of different type of piston rings? Explain. (05 Marks)
Using the following dataof a single acting four stroke engine determine :
i) Dimensions of plston head
i1) Radial ribs
Cylinder bore = 100mm, Stroke = 125mm, Maxrmurn gas pressure = SN/mm’,
Indicated mean effective pressure = 0.75N/ rnm , Mechanical efficiency = 80%,
Fuel consumpt' = (.15Kg per brake power per hour, '
Higher calorific value of fuel = 42 x 10°kJ/Kg, Speed = 2000rpm. (10 Marks)

- 20f3
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OR

With the help of a neat sketch, explain the working of ¥
Compare OHV and OHC valves. (05 Marks)
The conical valve of an IC engine is 60mm in dlarne’f and is subjected to a maximum gas
pressure of 4N/mm?’. The safe stress in bending for. the valve material is 46MPa. The valve is
made of cast steel for which K = 0.42. The angle at which K = 0.42.The angle at which the
valve disc seat is tapered is 30°. Determine :

1) Thickness of valve head

i1) Steam diameter.

Ive gear mechanism. (05 Marks)

(10 Marks)

e | Module-S

An IC engine runmng at. 1800rpm develops a maximum pressure of 3.15N/mm’.
The diameter of plston is 100mm, length of connecting rod is 380mm, stroke of piston is
190mm, compress1on ratio is 6:1. The connecting rod is to be made of I-section.
The constant in the numerator of Rankine formu,latw is 320N/mm” and the constant in the
denominator is 1/7500. By taking a factor of safety of 6, determine the dimensions of cross
section of the connectmg rod. . ¢ (15 Marks)

What is Whlpplng and what are its effects? (05 Marks)
OR
With: elp of a neat sketch, ex 1 in the construction of any one type of crank shaft.
(0S5 Marks)

With the followmg data of a four stroke single cyhnder engme demgn the crankshaft when it
is at its dead center. .\ 000000 o @y 0 TN

Bore diameter = 400 nm, Stroke = 600mm, Engme speed = ZOOrpm Mean effective
pressure = 0.5N/mm’, Maximum combustion pressure = 2. 5N/mm’, Weight of the flywheel
= 50kN, total belt pull =6. SkN when the ank has turned through 35° from the top dead

««««««««««

ratio is 5 (15 Marks)
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