50, will be treated as malpractice.

Important Note : 1. On completing 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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Fifth Semester B.E. Degree Examinatibﬁ, june/J uly 2023
Design of Machine Elements - |

Time: 3 hrs. . Max. Marks: 100

o
Lgle

Note: 1. Answer any FIVE full questions, che gs:ng ONE full question from each module.
2. Design Data hand book may b

1 a siderations in machine deSiél’l.:] (10 Marks)
b. nsider for selection of factor of safety? (10 Marks)

OR Y

2 The load on a bold consmts of an axial pull of 10 kN together with a transverse shear force
of 5 kN. Find the‘diameter of bolt required according to,
(1) Maxmurpmgm01pal stress theory. '
(11) Max1murﬁ shear stress theory.

o

(iii) Distoration energy theory. v (20 Marks)
““Module-2

3 a. With neat sketches, explain the.methods of reducing stress concentration in machine parts.

(10 Marks)

b.  Find the maximum stress:induced in the followmg case taking stress concentration into
account. A rectangular plate 60 mmx 10 mm with a hole 124 mm diameter shown in

(10 Marks)
Fig: Q3 (b)
b OR
4 a. Define the term N{;tch sens1t1v1ty and _explain the same with examples. (10 Marks)

b. A machine components is subjected to a flexural stress which fluctuates between
+300 MN/m’ and —150 MN/m Determine the value of minimum ultimate strength
according to,

(1) Soderberg relatlon

(11) Goodman relatlon : (10 Marks)
‘ Module-3
5 Design a knuckle ]omt to transmit 150 kN. The design stresses may be taken as 75 MPa in

tension, 60 MPa'in shear and 150 MPa in compression. (20 Marks)
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OR
A shaft is supported by two bearings placed in apart. Aﬁ~600 mm diameter pulley is mounted
at a distance of 300 mm to the right of left hand bearing and this drives a pulley directly
below it with the help of belt having maximum tensi £2.25 kN. Another pulley 400 mm

diameter is placed 200 mm to the left of right hand: bearmg and is driven with the help of
electric motor and belt, which is placed horiz fally to the right. The angle of contact for

both the pulley is 180° and p=0. 24 Determlne the sultable dlameter for a SOlld shaft,

Module-4 -
Explain : (i) Caulking (i1)~ Fullermg Fa™ (10 Marks)
Find the efficiency of the followmg riveted joint :
Single riveted lap joint 6 mm plates
With 20 mm diameter rivets having a pitch of 50 mms %Assume
Permissible tensile stress.in plate = 120 MPa
Permissible shearing stress in rivets = 90 MPa

Permissible crus hing stress in rivets = 180 MPa u (10 Marks)
With neat sketches explam the types of welded joints (10 Marks)

" Fig. Q8 0)

' Module-5
Define the following terms used in screw threads :
(1) Pitch (i) Crest = (iii) Flank . (iv) Lead (v) Root diameter

(10 Marks)

- A mild steel cover plate is to be designed for an inspection hole in the shell of a pressure
_ vessel. The hole is 120 mm in diameter and the pressure inside the vessel is 6 N/mm?,

Design the cover plate along w1th,,,qthe bolts. Assume allowable tensile stress for mild steel as
60 MPa and for bolt material as*4(),f;MPa. (10 Marks)

OR
An electric motor driven power screw moves a nut in a horizontal plane against a force of
75 kN at a speed of 300'mm/min. The screw has a single square thread of 6 mm pitch on a
major diameter of 40 mm. The coefficient of friction at screw thread is 0.1. Estimate power
of the motor. . (10 Marks)
Explain the typ.eélifé‘f ‘'screw threads used for power screws, with neat sketches. (10 Marks)
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