USN BAUS03

Fifth Semester B.E./B.Tech. Degree Examination, Dec.2025/J an.2026
Design of Automobile Components

Time:; 3 hrs. My Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosmg ONE full question from each module.
2. M : Marks , L: Bloom’s level , C: Course outcomes. e
3. Design data hand book is permttted
4. Missing data may be assumed suttably

M ule -1

Q.1 | a. | Explain the mechanical properti’ 'engmeermg materlals 6 | L2 | CO1

,,,,,

b. | Sketch and explain stress-stram diagram for a ductlle material and brittle | 6 | L2 | COl
material. Show the sahent pomts on them. w

c. | Analyze and evaluate the load F to be applied f for the component shownin | 8§ | L3 | COl1
Fig.Q.1(c). If allowable stress for the materlal is limited to 100N/mm?’,
Radius of the curved member is 150 mm.

|
ERT77T At
Fig.Q.l(c),‘_,w‘ D
Q.2 | a. | Explain the maximum normal stress theory and maxxmum  shear stress | 8 | L2 | COI1
theory of fallures :
b. | What are S”—N diagrams? Explaih the importance of it in fatigue design. 6 | L2 |CO1
c. Explam the effect of load ”sﬁe and surface factors in fatigue design. 6 |L2 | CO1
Q3 |a. Sketch and explam the different types‘of keys with their applications. 6 | L2 | CO2

b. | Analyze and demgn a knuckle Jomttto transmit 150 kN. The design stress 7 | L3 | CO2

crushing.

¢. | Analyze and design a unprotected type CI flanged coupling for a steel shaft | 7 | L3 | CO2
transmlttmg 30 kW-at 200 rpm. The allowable shear stress in the shaft and
the key is 40 MPa. The maximum torque transmitted is 20% greater than
the full torque. The allowable shear stress in the bolt is 60 MPa and in CI
flange is 40 MPa.
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OR
Q4 Explain the following terms with their applications : L2 | CO2
i) Axle
ii) Spindle
iii) Countershaft
iv) Jackshaft
v) Line shaft
Analyze and design a shaft carrying two pul L3 | CO2
two bearings A and B as shown in Fig.Q. (b). The shaft transmits 7. 5 kW
power at 360 rpm from the pulley I:to.the pulley 2. The dlameters of the
pulley 1 and 2 are 10 kg and 30 respectlvely The belt tens1ons act
side for each pulley is 2.5:
w1th y1eld strength 380 N
Fig.Q.4(b) -
— Viodule—3
Q.5 Develop an expressic n for the shear stress 1nduced ina hehcal compressmn L3 | CO3
spring, with usual notations. ’
Explain’sur:g‘e in helical springs,,ﬁhdéﬁipping in spring leaves. L2 | CO3
ith a speed of 8 km/hr has L3 | CO3
to be stopped by four " ch maximum compression
allowed is 220 mm. So number of turns or coils in
|‘each spring of mean diameter 150 mm, The diameter of spring wire is
25 mm. Take G 84 ‘GPa. Also determine the shear stress induced in the
spring. )
.~ OR
Q.6 Develop an expression for-a:torque capacity of the clutch based on the L3 | CO3
uniform pressure dlstrlbutl nso
A multi plate clutch havmg effective outer diameter 250 mm and inner L3 | CO3

diameter 150 mm- has to transmit 60 kW at 1200 rpm. The end thrust is
4.5 kN and coefﬁc;ent of friction is 0.8 solve and determine the number of
plates assuming. '

i)  Uniform wear criteria

11) Uniform pressure criteria
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Explain the self energizing and self locking phenomenon in brakes

L2

CO3

Module — 4

Explain the functions of connecting rod of IC engine w1th a neat sketch.

L2

CO4

The following data refers to a connecting rod of circular section:

Diameter of piston or cylinder bore 150" mm, explosmn pressure
3.5 N/mm?, length of connecting rod 350 mm, stroke of piston is 160 mm,
mass of reciprocating parts 2.8 kg, speed ‘of engine 1500 rpm, material for
the connectmg rod 48C8 steel with oy =328.6 N/mm?, factor of safety for
buckling is 4, length to diameter r of crank pm and gudgeon pin is 1.5,
allowable bearing pressure at crank pln is 16.5 N/mm’, “Allowable
bearing pressure at the gudgeon pir 6 N/mm?, material for the bolt and cap
is 50C4 steel with o, = 372.7:N mm’. Factor of safety for the bolt and cap
4. Assume any further data requrred Solve and des1gn connecting rod for
gas load, inertia load, combined load on piston and component force along

axis of connecting rod. -

14

L3

CO4

OR

Q.8

Design an overhung or side crank shaft With two main bearings and a
flywheel in between them for an IC engine having single cylinder
250 mm x 300 mm. The fly wheel cum belt pulley weights 10 kN. The
maxrrnum pressure is 2 MPa The ratio of length of connectihg rod to crank
is at 35° ﬂom inner dead™ centre The gas pressure ‘at this mstant is
1.05 MPa. Width of hub. forxﬂywheel cum belt pulley is 200 mm. Assume
any further data requlred and design .1t for overhung or side rank shaft top
dead centre position case. L

20

L3

CO4

Module - 5

Q.9

Explain the following with respect to EV:
i) Battery pack development process
ii) Stages of battery pack desrgn . s
iii) Types of cell and hierarchy ofa EV battery pack
iv) Busbar sizing ;
v)‘ Current equahzatlon in parallel path

20

L2

COs

OR

Q.10

Explam the followmg
i)  Active thermal management dr battery pack
i) Passive thermal management in battery pack
iiiy Heat generation in battery and its control.

iv) Structural stability in battery pack.

v) Vibrational effect on battery pack.

20

L2

COs
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