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

Time: 3 hrs.
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18MES2

iifth Semester B.E. Degree Examlnatlon, June/July 2024
Design of Machine. Elements - |

“=Max. Marks: 100

Note: 1. Answer any FIVE Sull questtons, choosmg ONE full ques'tton ﬁom each module.

a.

b.

A )

ermitted.

5 o

3 Any missing data may@,su ably assume.

Module-1
Explain the 1mportance of standards in design. List uhe ifferent types of standards in use.
\ (05 Marks)
Briefly discuss th 3 factors influencing the selectlon of suitable materials for machine
elements. (05 Marks)

A 50 mm steel rod,supports a 9 kN load and m addition to this torsional moment of 100 N-m

is applied on 'it.as shown in Fig. Ql(c) Determme the maximum tensile and maximum shear
stresses. .«

(10 Marks)
Explaln the following theopes of failure:
(1) /Maximum Normal‘Stress Theory
(11) Maximum Shear Spess Theory (05 Marks)

Define stress conoentratlon Describe any two methods used to minimize the stress
‘concentration.

‘ e (05 Marks)
Determine the.safe load that can be camed by a bar of rectangular cross- sectlon shown in

Fig.Q2(c), }1
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Fig.Q2(c) (10 Marks)
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Module-2 qﬁ‘; .

3 a. Define impact load. Derive an expression for 1mpact stress in a axial bar of C/S “A” and

length “L” due to the impact load “W” falling fromahe1ght “h” from the collar. (08 Marks)
b. A cantilever beam of width 50 mm, depth 150 mm is 1.5 m long. It is struck by a weight of

1000 N that falls from a height of 10 mm at its free ‘end. Determine the followmg
(i) Impact factor -
(ii) Instantaneous maximum deflection
(iii) Instantaneous maximum stress
(iv) Instantaneous maximum load=y ¥
Take E =20.6 x 10*N/mm® <%,

4 (12 Marks)

OR

4 a. Explain briefly fatigue Ioad and LCF (Low Cycle Fatigue). (04 Marks)
b. A transmission shaft carries a pulley midway between two bearings. The bending moment at

the pulley varies fr om 200 N-m to 600 N-m as thé torsional moment of the shaft varies from

70 N-m to 200/ N-m. The ﬁequenmes of Van@tlon of bendmg and torsional moments are

shaft 600 mm to the nght of the left beanng and dnves a pulley with a hor1zonta1 belt
dlrectly behind it The tension ratio of theb; eltis 3 to 1, withithe slack side on top. The drive
2 Cm”—- Ct = 1.5. Calculaté.the necessary diameter of the

(20 Marks)

OR
6 a. Prove that square key is equally strong in shear.and compression. (06 Marks)
ign a protected type cast iron ﬂange coupling for a steel shaft transmitting 30 kW at
200 rpm. The allowable shear stress in the shaft and key material is 40 MPa. The maximum
torque transmitted to be 20% greater than the full load torque. The allowable shear stress in
the bolt is 60 MPa and the allowable shear stress in the flange is 40 MPa. (14 Marks)

Module-4

7 a. Listthe assumptions made; fov designing the riveted joint for pressure vessels. (06 Marks)

b. Design a triple riveted bu joint two plates of thickness 10 mm. The pitch of rivets in the
extreme rows, which are in single shear is twice the pitch of rivets in the inner rows which
are double shear.. The design stresses of the materials of the main plate and the rivets are as
follows:
For plate material in tension, o, = 120 MPa
For rivet matérial in compression ¢, = 160 MPa

For rivet thaterial in shear t = 80 MPa (14 Marks)
X 2 of 3
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OR
8 a. Whatare advantages of welded joints over riveted joint?.” (06 Marks)
b. A welded connection of steel plates as shown in Q8(b) is subjected to an eccentric load

of 10 kN. Determine the throat dimension of' wel , if the permissible stress is limited to
95 N/mm”. Assume static conditions. {

IOKA
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Fig.Q8(b), (14 Marks)

Module-5

9 a wckle joint to transmit 150 kN. The design stresses may be taken as 75 N/mm” in
N/mm?® in shear and 150 N/mm? in compression. (10 Marks)
b. itcular plate is used to clos¢'the flanged end of a prpssure vessel of interal diameter
300 mm. The vessel carries a ﬂuld at a pressure of /mm’. A soft copper gasket is used
to make the joint leak proof. ‘Twelve bolts are used to fasten the cover platf; onto the pressure

vessel. Find the size of bolts so that the stress in the bolts is not to exceed 100 N/mm”,
& (10 Marks)

OR
10 a. Explain self lockmg and overhauling in: wower screws. (04 Marks)
b. A screw Jack is to lift a load of 8

(16 Marks)

L
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