50, will be treated as malpractice.

Important Note : 1. On comple{ting 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
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‘ Max. Marks: 100

Note:1. Answer any FIVE full questions, ch%ing ONE full question from each module.
. 2. Using design data hand book i; is. ermitted.

&
3. Assume missing data smtably Sy i
o % T

‘Module-1 &

‘4%

Discuss about the following' -
(1) Active coils é@\ ' <8
(i))  Deflection, b .
(iii)  Solid leng‘ :
(iv)  Free length
W) Resgﬁgnce , {05 Marks)
Derive an expr%sﬁrion for energy stored i a Spring. (05 Marks)
Design a h,ghcal compressmn spring to carry a load of 500 N w1th a deflection of 20 mm.
The allo@gble shear stress in the sprmg material is 350 MN/m? and the modulus of rigidity

is 82%] é},l 0° MN/m’. The sprmg m“é%x is 6. (10 Marks)

& OR Y
A leather belt 125 mm wide and 6 mm thlckne§ transmlts power" from a pulley 750 mm
diameter which runs a;“‘S )0 rpm. The angle Qf lﬁp is 150° and the-coefficients of friction
between the belt and the"pulley i is 0.3. If the belt density is 1000 kg/m’ and the stress in the
belt is not to exceed@ 75 N/mm’, find f &fpower that can’ be transmltted by the belt. Also
find the initial t;gnsxl%n in the belt. 6 (10 Marks)
An oil well ha%%@co "be drilled to a d%thw%f 900 mm using 1(50 drill pipe. Assume 200 N for
every 15 m length of p1pe The rope sheaves are of 80 mm diameter and acceleration is
2.5 m/s> wDeterrmne the size of MW wire rope ﬁor Uhfting the string of pipes using a FOS as

3 andultimate stress as 1800° MPa. (10 Marks)
¥

‘*‘% i &
( @amw Modulé-2

e
@

P .
w«gg‘ csxgn a pa1r of spur ggar 'to transmit 27/kWfor an oil pump with the gear ratio of 3 : 1, the

rpm of the pmlon f*é 1200 the centre dlst%ce is 400 mm, and the gears are to be for d steel
&

untreated with, 14 % FDI. Check thﬁmdemgn for dynamic and wear condition. (20 Marks)

L N

W 34

OR
A pair of hehcal gears are used to transmit 15 kW. The teeth are 20° full depth in normal
plane and have a hehx%gngle of 30°. The pinion has 24 teeth and operates at 1000 1 m. The

S

velocity ratio is 5 to 1. The pinion is made of cast steel [csd =50 MPa] and the gear is of

bronze [o, 40~M@a] The pinion material is hardened to 200 BHN. Design the gcar pair.
( (20 Marks)

“%‘m@w
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% 4
Module-3 W&r

A pair of straight tooth bevel gear at right angle gs ‘to’ transmit 5 kW at 1200 rpm of the
pinion. The diameter of the pinion is 80 mm ancl‘fh%j velocity ratio is 3.5 to 1. The tooth form

is 14% composite type. Both pinion and geag ax;e made of CI [cd N/mm ] Determine

the face width and the required modﬂlgwgﬁ%om the stand point o‘“‘f%ength using Lewis
equation and check for design from t%e stand point of dynamic load%ﬂd wear load.

% (20 Marks)
A >
gﬁ% ¥ OR @)
Design a worm gear to transmli@ kW at 1000 rpm, speed Fatio is 20 and centre distance is
200 mm. (20 Marks)
Module-4 .

A cone clutch w1tﬁfa face angle of 14" has. to transmit 286 N-m of torque at a speed of
600 rev/min. Th@?*’*larger diameter of the clutch is 250 mm, face width is 60 mm and
co-efficient Of. friction is 0.18. Determine’(i) Axial force to transmit the torque (i) Average

normal pr ssufe (ii1) Maximum normﬁl pressure. Assume uniform wear condition.
oy (10 Marks)

A smgle plate friction clutch of bofh sides effective hé%ﬂ 3 m outer diameter and 0.16 m
inner diameter. The coefﬁment“&%f friction is 0.2 an( @t Tuns at IOOO@pm Find the power
transmitted for uniform wvar and uniform %ressu;e distribution ca.sas if the allowable

maximum pressure is 0, Oﬁmgﬂ’a “’ilm (10 Marks)
- o’

Fig. Q8 (a) show éI brake shoe. The %mﬁflcwm of frlct{gmﬁi%”iW /0.30. The breaking torsional

moment is to be 346 N. Determine £ S

(i) The force.P, for anti-clock Wi iSe.rotation. ¢ CMRIT LIBRARY

(i) The force P, for clockwise direction. »;\“‘*"jgg% RANGALORE - 560 037

(1i1) Whm:e must the plvot bevpﬁiaced to make the brake self energizing with the counter
cl 0 ckwise direction. = V )

S Fig. Q8 (a) (10 Marks)
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{ Sy

b. In a simple band break, the length of the lever is.4 Qmmm, the tight end of the hand is
attached to the fulcrum of the lever and the slack end“%‘ a pin 50 mm from the fulcrum. The
diameter of the break drum is 1 mm and arc of ¢entact is 300°, the co-efficient ol friction
between the band and the drum is 0.35. thsﬂ:«;{*’ﬁi’eak§ drum is attached to a hoisting drum of
diameters 0.65 m that sustains a load of 20.kN (Fig. Q8(b)),
(1) Force required at the end of lever to.s sup;&ort the load.
(i) Width of steel band if the tensile s&@% 1s limited to 50 N/mm™...

‘MM LLD :
e £

CMRIT L!BRAR‘
RANGALORE - 560 03

(10 Marks)

Module-5 :
9 a. Derive Petroff’s equatmn for lightly loadect‘bearmg (12 Marks)
b. For a full journal bearing has the followi % “specification :, hq,ﬁ diameter 45 mm, bearing
length 66 mm, @@@rance ratio 0.0015 Speed 2800 rpm, L )800 N and absolute vis cosity

8.27x107 Pa@w Determine (a) frgtm 1al torque (b) Co- efﬁclent of friction (c) Power loss.

(08 Marks)

) W %
& @% A, WW
10 a. A journal bearing of: §0§mm diameter and 160 mm long has a bearing pressure of
14@% The speeds ofwbumal is 900.rpm and the ratio of journal diametor 1 the
~diametrical clearance i 1000 The bearmg‘*}s?@lﬁbrlcated with oil whose absolute vi:co- ity at

ﬁm‘%};‘e operating temg&ature of 75°C may«f ¢’ taken as 0.011 kg/m. The room temperature is

%../35°C. Determing *%, ' s
(i) The a:.fl;)%;nt @%artlﬁcml cooling

(ii) The mass of lubricating dgoﬂ ‘%qulred if the difference between outlet and inlet
tempera%ﬁre of the oil is 10
Take specific heat of 1850 J/kg K (10 Marks)
b. A bearing for an axial o W,compressor is to carry a radial load of 4905 N and thru | of
2452 N. The service imposes hght shock and the bearing is used for 40 hours ¢ for
5 years. The speed of the shaft is 300 rpm and diameter of the shaft is 60 mm. Sdect a
suitable bearing.@;jg;ﬁ i L0 Marks)
P v
Wmf % % % k %
&
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