Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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Note: 1. Answer any FIVE full questwns,
2. Use of Design Data hand.l ook is permitted.
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. V‘“i‘f;lhx;«:« d (08 Marks)
c. A section of a crane hook is a trapezium whose inner and outer sides are 20 mm and 10 mm
respectively and depth 25 mm, the centre: of curvature of the section is at a distance of
25 mm from the inside of the section and the load line is 20 mm from the same point. Find

the greatest load the hook will carry if the maximum stress is no to exceed 70 MPa.
"""" (08 Marks)

a. A cast iron cylinder of internal dlameter 500 mm and 75:mm thickness is filled with a fluid
at a pressure of 6 N/mm?. Determme the c1rcumf'erent1a1 and rad1a1 sta:‘”e“ “““ sses at inner and
(10 Marks)

(10 Marks)

Modulen;g
a. N{Sketch and explain Hoisting tackle (Block . and Tackle mechanism) of rope drive. (05 Marks)
‘ 1St the advantages and disadvantages of c‘ham drives. (05 Marks)

cw. It is desired to trqusmlt 110 KW at 1440.rpm to a machine running at 400 rpm by a V-belt.
- Diameter of dnvmg -wheel is 300 mm: nd centre distance between centres of pulley is 2.5m.
The machine is to be run for two sh1) s per day of 8 hours. Design the V-belt. (10 Marks)

OR
a. At the bottom of a mine shaﬁ a group of 10 identical closed coiled helical springs are set in
parallel to absorb the shock caused by the falling of the cage in case of failure. The loaded
cage weighs 75 kN while the counter weight, weighs 15 kN. If the loaded cage falls through
a height of 5 m from rest, find the maximum stress induced in each sprmg, if it is made of
50 mm diameter steel'rod. The spring index is 6 and number of active turns in each spring is

20. Modulus ofrigidity G = 8 x 10* N/mm?®. (10 Marks)
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A locomotive semielliptical laminated spring has an Qveral length of 1 m and sustains a
load of 70 kN at its centre, the spring has 3 full length Teaves and 15 graduated leaves and a
central band of 100 mm width, all leaves are to be stressed to 400 N/mm?, when fully
loaded, the ratio of total spring depth to that of width is 2. Take E = 2 x 10° MPa.
Determine:
(i) The thickness and width of leaves.
(ii) The initial gap that should be pro%ded between the full length and graduated leaves
before the band load is applied:™" .
(iii) The load exerted on the band*“aﬁe the spring is assembled

(10 Marks)

Derive the bending stress _equation (Lewis equatlon) of a spur gear, subjected to tangential
load. AR J - (06 Marks)
A spur gear drive is used for transmitting 12 KW ”at 1000 rpm of pinion speed. The pinion
has 30 teeth and pressure “angle of 14.5 degree T}ae gear has 75 teeth along with module of
and gear matenals and surface endurance limit: for the material is 600 MPa and E = 100 GPa,
service factor = 1 5. You are required to ch&ck the design for bending and wear strength.

A pair “oﬁ%bevel gears connect two shaﬂs at right angles ,and transmits 9 KW power. Design
the bevel gears and check for dynamic and wear load; using followmg speg;mﬁcatlons

Particulars - Pinion
Number of teeth ¢ 21 ‘
Material 1 Semi steel srey cast iron
Brinell Hardness number 200 160
Allowable static stress 85 MPa 55 MPa -
Speed i 1200-1pn 420 pm_
Tooth profile 14.5° coz@bsue 14.5° c%osite

b ¥ Module-4
An elevator cage is lifted: at the rate of 90 m/mm the elevator drum is 600 mm diameter and
the load lifted is 18 kN A W’brm gear is keyed to the drum shaft. The speed of driving motor

%, threads on worm astl. Determine: &

(i) The worm and-worm gear pr p@rtlons
(i) The efﬁ ‘ency of the drive. ™
(ii1)) The requed power of mot0r~ 4 (20 Marks)

;;f*}u OR
A multi-disc clutch has thrée discs on the driving shaft and two on the driven shaft. The
inside diameter of the contact surface is 120 mm. The maximum pressure is limited to
0.1 N/mm?. Design the clutch for transmitting 25 KW at 1575 rpm. Use uniform wear
condition and coefficient of friction as 0.3. (10 Marks)
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b. A differential band brake shown in Fig.Q8(b) has a drum diameter of 600 mm, angle of
contact is 240°. The brake band is 5 mm thick and.100 mm wide. The coefficient of friction
between band and drum is 0.3. If the band is sub;e@ted to a stress of 50 MPa, find:

(i) The least force required at the end of a 600 mm lever, and
(ii) The torque applied to the brake drum sha .

CMRITL iﬂf’ﬁa{"’x
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(10 Marks)
a. Sketch and explain hydrodynamic journal bearing. (05 Marks)
Derive Petroff’ s equatlon for coefficient of friction in journal bearing. (05 Marks)

d(§quare journal bearmg (l=d)to support

(10 Marks)

a. Determine the ﬂtype and size of a bearing for 75 mm shaft, the speed of shaft is 350 rpm and
radial load i is 10 kN with very hght shock and ax1al load 2 kN, the instrument is in service
% S (10 Marks)

«««««««

ao Marks)
% % ok k *k

i

30f3




