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Fifth Semester B.E./B.Tech. Degree Examnatlon, June/July 2025

2 M Marks , L: Bloom’s level , C: Cours 1 utcomes.
3. Missing data, if any to be assumed suzfably

L
Q.1 |a. L1 | CO1 |
b. 12 | COl
Fig.Ql(b) .« ©
T —— OR -
Q.2 | a. | Derive an expressidﬁsﬁ”fbr Soderberg criteria. 08 | L3 | CO1
b. | The steel shaft havmg yield stgpngth of 328.6 MPa,;ﬁ.,xsm subjected to the | 12 | L2 | CO1
following stresses. ox = 90 MPa, oy =60 MPa and txy= 30 MPa. Find the '
factor of safety according to. the following theories of failure:
(i) Rankine’s Theory '
(11). Guest’s Theory
Q.3 | a. | Design knuckle Joint for following' spemﬁcatlons 14 | L3 | CO2
Axial load =80 KN, Ultimate stress = 450 MPa. Assume FOS =4.5 and ‘
allowable crushmg stress is 1.2 times the tensile stress.
b. | A square key is used to k%y a gear and a shaft of diameter 35 mm. The hub 06 L2 | CO2
length of the gear is 60 mm, both key and shaft is made of same material
having allowable stré%s of 55 MPa. What are the dimensions of the key
according to maximum shear stress theory if 395 N-m of torque is to be
transmitted?
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Q4

A uniform circular carbon steel shaft made of SAE’I“OQS annealed is
mounted on two bearings 850 mm apart as shown in Fig.Q4. The shaft
g and a pulley B at

carries a gear A at 250 mm to the right of the left beat in

250 mm to the left of the right bearing. The gearis subjected to horizontal
force of 3500 N and a vertical upward force of 9600 N. The pulley is driven
by a belt. With a tension on tight side to be 6000 N and on the slack- side
to be 2000 N. The shock and fatigue fac%ors for bending and torsion as
Km =2 and K= 1.5 respectively and “weight of pulley to be 1500 N.
Design the diameter of shaft for y1eld strength taking FOS as_ 3 Draw
neatly the sketch with loading and bendmg moment. :
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A truck spring has 12 n “'bers of leaves, two-of which are full length
leaves. The spring supports : e 1.05m apart and the central band is 85.mm
wide. The central load is 'to be 5.4 KN w1th a perm1s51ble stress of
280 MPa. Determine the thickness and width of the steel sprmg leaves.
The ratio of the totalx. depth to the width of the spring is 3. Also’determine
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CO3

Q.6
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L1

Co3

Calculate the effort for a brake drum rotates at 150 rpm. The friction

|'material permits a maximum pressure of 0.5 MPa and co-efficient of
' friction is 0.25, face width is 50 mm. If the brake is applied for 10 seconds

at full capacity to bring shaft to stop: M[R,efer Fig.Q6(b)]
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Q.7

Design a connecting rod for a petrol engine from the followmg data:
Cylinder bore or diameter of piston = 100 mm )
Length of connecting rod = 350 mm

Max. gas pressure or explosion pressure = 3 N/mm?
Length of stroke = 150 mm

Engine speed = 1500 rpm

Weight of reciprocating parts = 25 N
Compression ratio = 4:1 %
Assume any further data required for the‘ dcs1gn

,,,,,,,
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Q8

Design a centre crankshaft f
engine to operate at 200 pm.
The partlculars of the engme are as given below:

Max. gas pressure = 2. 5 { 3 Length of stroke = 300 ‘mm
Rat1o of length of connectmg rod to crank radius = 4.5
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“Co4

Q.9

i T'Write a short note oft ;;)attery pack development process.

iﬁ E é.m =
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CO5
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List and explaln various stages of' ba@k pack design.
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List and explain major comp‘énents of a battery pack.

07

L2

CO5

a OR

Q.10

. | Explain the general procedure for mechanical design of battery pack.
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Explain the general’ procedure for thermal design of battery pack.
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