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I nstructions to the.candidates:

1
2)
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4)
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Q2) a

b)

Answer Q.Jor Q:2/Q.30or Q.4, Q.50r Q.6, Q.7 or Q.8.

Figures to the‘right indicate full marks.

Neat diagrams must be drawn wherever necessary.

Use of non-programmable electronic pocket calculator is.aflowed.
Assume-siiitable data, if necessary.

Explain aong with sketch different Types af-Screw Threads: [4]
Deriveexpression for Torque Reguliyetl to Ralse L oad by'Square Threaded
Screws. [8]

The nominal diameter of atriplethreaded squaressCrew is 50 mm, while
the pitch is 8 mm. It is used With a.00llar havingan outer diameter of
100 mm and inner diametey/as 65.1wim. The ceeffiCient of friction at the
thread surface as well as af)the celiarSurface £an be taken as 0.15. The
screw isused to raise aload of 35 k. Using the uniform wear theory for
collar friction cal cul ate: [6]

)  Torque requiredto raise the load;
i)  Torquerequired to\lower the load; and
i)  Theforcerequired toxaisetheload, if applied at aradius of 508mm

"
/ OR
Screw press is t@’exert*d force of 40 kN. The unsupported length of the
screw is 400 mmENominal diameter of screw is 50y m, Thie screw has
square threads with pitch equal to10 mm. The material 6 the screw and
nut are medi UmCarbon steel and cast iron respeciivel vy For the steel used
takeultimate crushing stress as 320 MPaj.y1€éld stréss in tension or
compression as 200 MPa and that in shear(as120 MPa. Allowable shear
stressifor cast iron is 20 MPa and allowabie begring pressure between
Serew and nut is 12N/mn?. Young's prioddlusifor steel = 210 kN/mm?.
Determine the factor of safety of serew @gainst failure. Find the
dimensions of the nut. What is the efficiency-of the arrangement? Take

coefficient of friction between steel and gast iron as 0.13. [8]
Derive the expression for Efficiency of-Seif Locking Screws. [4]
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Q3) 8
b)

Q4) &)
b)

The cutter of abroaching machineispulled by square threaded screw of
55 mm external diameter and 10 mim pitch. The operating nut takes the
axial load of 400 N on aflat surface of 60 mm and 90 mm internal and
external diametersrespectively/if¥ the coefficient of frictionis0.15for all
contact surfaces on the nut, determine the power required to rotate the
operating nut when the cuttitig speed is6 m/min. Also find the efficiency
of the screw. [6]

List out the different Material used in Spring. [9]

Define the Follovwing Terms. Solid length, Free length, Spring index,
Spring rate. [4]

It ig required’to design a helical compression spring subjected to a
maxifnumforce of 1250 N. The deflection of the spring corresponding
to the maximum force should be approximately 30/-mm. The spring
index cart be taken as 6. The spring is made of patented and cold-drawn
steel\wire. The ultimate tensile strength and madaius of rigidity of; the
spring material are 1090 and 81 370 N/mm? respectively. The permissible
shear stress for the spring wire should be taken as 50% gf*the wltimate
tensile strength. Design the spring andieal culate: [8]

)  wirediameter;
i)  mean coil diameter;
i) number of active coils
OR

Explain the concept of Surgein,Springs. [4]
A compression coil sprivagmadeof an alloy steel ishaving the foll 6wing
specifications Mean giameter of coil = 50 mm; Wire diameter =5 mm;
Number of active coils=20. If this spring is subjectedte.an axjial load of
500 N; cal culategfiemaximum shear stress (neglect.thecuryattre effect)
to which the spring material is subjected. [6]

At thebottom,of 'a mine shaft, agroup of 10 identical clese coiled helical

springs are $et in parallel to absorb the shock/Caused by the falling of the
cage tn _case of a fallure. The loaded cageswveights’ 75 kN, while the
counter weight has aweight of 15 kN. Ifthe{oades 'cage falls through a
height of 50 metres from rest, find theméxi mum/stress induced in each
sprifng if it is made of 50 mm diametex_steel #0d. The spring index is 6
and the number of active turnsin each spring.is 20. Modulus of rigidity,
G = 80 kN/mm?, [7]
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Q5) 8
b)

Q6) a)
b)

Q7) @
b)

Write ashort note classification of Gear. [4]
Comparison Between Involute and Cycloidal Gears Explain. [4]

It isrequired to design a pair @ftspur gears with 20° full-depth involute
teeth based on the Lewis equation. The velocity factor is to be used to
account for dynamic load! Fhe pinion shaft is connected to a 10 kW,
1440 rpm motor-] he sterting torque of the motor is 150% of the rated
torque. The spead’reduciion is 4 :1. The pinion as well as the gear is
made of plain-sarbon>steel 40C8 (Sut = 600 N/mm?). The factor of
safety can be tekenas 1.5. Design the gears, specify their dimensions

and suggest suitable surface hardness for the gears. [10]
OR
Explain causes of Gear Tooth Failurein detall. [4]

A'regiprocating compressor isto be connected to an el ectric 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. &Aad the speed™of‘the
compiessor shaft is desired to be 200 r.pa. The torque, to be
transmitted is 5000 N-m. Taking starting torge as 25% more than the
normal torque, determine: [9]

1) M odule and face width of thegears ushg 20 degrees. stub teeth, and
i) Number of teeth and piteh citcle@iameter of @ach gear.
Assume suitable values of p¥glacitytactor and kewis factor.

A bronze spur pinion rotating at. 600 spum. drives acast iron spur gear at
atransmission ratio of4>;1. Theallowable Static stresses for the bronze
pinion and cast iron geer are 84 MPa and 105 M Pa respectively. The
pinion has 16 standare 20°full, depth tvolute teeth of module 8 mm.
The face width of both the-gears'is 90 mm. Find the power that can be
transmitted from the staadp0int of Strength. o]

\
b

Explainin details;}/pg%of Bearing. [4]

A shaft rotati ng\ al constant speed is subjected to variakle load. The
bearings supperting the shaft are subjected to' stationary equivalent
radial Jead of 3 kKN for 10 percent of time, 2 kIN-for 20 pefcent of time, |
KN for 30 percent of time and no load for remrgiing tithe of cycle. If the
total life expected for the bearing is 20x 106 revalufions at 95 percent
reliakil1ty, cal culate dynamic load rating ef\the balibearing. [7]

Select asingle row deep groove ball béaring far aradial load of 4000 N
and an axial load of 5000 N, operating-at a.speed of 1600 r.p.m. for an
average life of 5 yearsat 10 hours per day: Assume uniform and steady
load. [6]

OR
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Q8) @ Writeashort on Lubrication and Mo@nti ng of Bearing. [9]

b) A 22KW, 1440 rpm Electric M (yr Is directly coupled to a shaft of
25 mm diameter, which supported-by cylindrical roller bearing. The shaft
transmits power to another i aft through the flat pulley of 300 mm
diameter whichisplaced rrij%way between two bearing. The coffiecient
of friction between the belt and pulley is 0.3,while angle of lap is 180°.

The belt is hori , the’load factor is 1.5 if expected life is 50,500

hours, selec ringy‘from manufacturing catalogues Bearing
No — NU22 d 2305 having basic dynamic Capacity C KN is
15.99 and 31+ RQ tively. [8]
\%
C) Writ{e(/ @on Selection of Bearing Life. [4]
o)
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