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1)
2)
3)
Ql)
b)

c)

Q2) 8

Answer/Q.l or,Q.2, Q.3 or Q.4, Q.50r Q.6, Q. 7or Q.8.
Use af sgientific calculator is allowed.
Figures to the right side indicate full marks.

Exphain Along with Sketch different Types oftScrew Threads. [4]
N

Deriveexpressonfor efficiency of sggarethreads and Maximum efficiency

of square threads. AN [8]

An electric motor driven poey’screw 'moves anut in ahorizontal plane
against a force of 75 kN%La speed of 300mm/min. The screw has a
single square thread oté mm piteh on amajor diameter of 40 mm. The
coefficient of frictioﬁ»e\t scréy threads is 0.1. Estimate power of the
motor. S [6]

OR

A power.transmission screw of a screw press is required tortransmit
maximum load @f,100 kN and rotates at 60 r.p.m. Frapézoiglal threads
areasunder The screw thread friction coefficient isQ.12. Tofgue required
for collar friction and journal bearing isabout 10% 0f thetorqueto drive
theload considering screw friction. Determinescréw ditpensionsand its
efficiency. Also determine motor power réguired, to/drive the screw.
M aximum permissible compressive stress i screwis 100 M Pa [9]

Nominal dia, mm | 40 50 60 70
Coredia, mm 325 415 50.5 59.5
Mean dia, mm 36.5 46 55.5 65
Core area, mm? 830 1353 2003 2781
Pitch,mm 7 8 9 10
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b)

Q3) 8
b)

Q4) g
b)

Q5)-8)
b)

Thelead screw of alathe has single-start | SO metric trapezoidal threads
of 52 mm nominal diameter and 8\mm pitch. The screw is required to
exert an axial force of 2 kN in.¢rder to drive the tool carriage during
turning operation. The thrust-iS'carried on a collar of 100 mm outer
diameter and 60 mm inner diameter. The values of coefficient of friction
at the screw threads and the'collar are 0.15 and 0.12 respectively..The
lead screw rotatesyat 30'vpm. Calculate (i) the power required to.drive

the lead screw,~and (if)sthe efficiency of the screw. [9]
List out tle Different Material Used in Spring. [5]
Definethe Following Terms : Solid length, Free length, Spring index,
Spring rate. [4]

Helical-spring is made from a wire of 6 mm. diameter and has outside
diamgter of 75 mm. If the permissible shear stress is 350 MPa and
modulus of rigidity 84 kN/mm?, find the axialtoad which the spring can

carry and the deflection per active tén, [8]
RS
(@2
Explain the concept of Surge‘ho,,Spri nos. [4]

Design aclosecoiled helicél compression spring for aserviceload ranging
from 2250 N to 2750 N’ Tﬁe aXial deflection of the spring for the load
rangeis 6 mm. Awnfegspri ngindex of 5. The permissible shear stress
intensity is 420 MPaaind rodulus of rigidity, G = 84 KN/mm?. Neglect
the effect of stress.concentration. Draw a fully dimensioned sketch of
the spring, showing details of the finish of the end coils. {0]

At the bottom of amine shaft, agroup of 10 identical close coiledhelical
springsareset in pavallel to absorb the shock caused bythe faliing of the
cagein caseof afallure. Theloaded cage weighs 75 ki, while the counter
weight hasaweight of 15 kN. If theloaded cage faifsthrough aheight of
50 metresfrom rest, find the maximum stressinduced ineach spring if it
is made of 50 mm diameter steel rod. Thegpring.idex is 6 and the
number of active turns in each spring/$~20. Modulus of rigidity,

G = 80 kN/mm? [7]
Write a short note classification of Gear. [4]
Comparison Between Involute and Cycloidal Gears Explain. [4]
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Q6) a)
b)

Q7) 8
b)

A pair of straight teeth spur gears isto transmit 20 kW when the pinion
rotates at 300 r.p.m. The velocityratio is 1 : 3. The allowable static
stresses for the pinion and gear.‘materials are 120 MPa and 100 MPa
respectively. The pinion has 151eeth and its face width is 14 times the
module. Determine: 1. module; 2. facewidth; and 3. pitch circle diameters
of both the pinion and the gear from the standpoint of strength only,
taking into con&ideration‘the effect of the dynamic loading..The tooth
form factory eanbetaken asY = 0.154 - 0.912/ No of Teeth and Velocity
factor Cv =~3/3+v [10]

OR
Explam-Causss of Gear Tooth Failure in detail. [4]

AlreciproCating compressor isto be connected to an glectric motor with
the help of spur gears. The distance between the shaftsis to be 500 mm.
The speed of the electric motor is 900 r.p.m. &nd the speed of the
compressor shaft isdesired to be 200 r.p.m. The torque, to be transmitted
iS5000 N-m. Taking starting torque as 25% meré than the normal torque,
determine: 1. Module and face wi %ES of thegearsusing 20 degrees’ stub
teeth, and 2. Number of teethﬁ pitchocircle diameter of each gear.
Assume suitable values of ve@fy factor and Lewis factor. [9]

A bronze spur pinion rotatj ﬁg?ﬁ 600 +p.m. drivesacast iron spur gear at
atransmission ratio of 4. ¥ The®dilowable static stresses for the bronze
pinion and cast iron gesr-are 84 MPa and 105 MPa respectively. The
pinion has 16 standard 20°full depth involute teeth of module 8mm. The
face width of boththe gears is 90 mm. Find the power that can be
transmitted from the standpoint of strength. (5]

Explainin Details Types of Bearing. [4]

A ‘shaft.rotating at constant speed is subjected to ariable load. The
bearings supporting the shaft are subjected to stationary eguivalent radial
load.of 3 kN for 10 per cent of time, 2 kN for(2@ per cerit of time, 1 kN
for 30 per cent of time and no load for rentaining tiyrie of cycle. If the
total life expected for the bearing is 20 x 106’ revolutions at 95 per cent
reliability, calculate dynamic load rating'ef the ball bearing. [7]

Select asingle row deep groove ball bearingfer aradial oad of 4000 N
and an axial load of 5000 N, operating at @speed of 1600 r.p.m. for an
average life of 5 yearsat 10 hours per day. Assume uniform and steady
load. [6]
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Q8) @ WriteA short on Lubrication and M6unting of Bearing.

b) A 22KW, 1440 rpm Electric Motor is directly coupled to a shaft of 25
mm diameter, which supported by cylindrical roller bearing. The shaft
transmits power te.another line shaft through the flat pulley of 300:mm
diameter whichisplaceaimid-way between two bearing. Thecoefficient
of friction betvveen thiebelt and pulley.is 0.3,while angle of lapis 180°.
The belt isthorizontal, the load factor is 1.5 if expected lifeis 50,500
hours, selact bearihg from manufacturing catal ogues BearingNo - NU2205
and N1J-2305 Kaving basic dynamic Capacity C KN is 15.99 and 31.39
Respestivel y-

c) Writeaghart note on Selection of Bearing Life
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