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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Note : 1. Answer any FIVE full questions.

2. Use of design data handbook is permitted

3. Missing data if any may be suitably assumed.

1 a.
b.
.

2 a
b.

3 a
b.

4 a
b.

h Semester B.E. Degree Examination,'Jﬁly/August 2021
Design of Machine Elements - |

Explain the phases of design process. « (05 Marks)
What is stress concentration? Mention the reasons for stress concentration. (05 Marks)
A C — clamp shown in Fig. Ql(c) carries a load of SOkN. The cross section of the clamp is
rectangular and this is made of cast steel of grade 20 — 40 with yield strength in tension is
400 MPa. Factor of safety is 4. Determine the dimension of the cross section of the clamp.
Assume depth of the section 1s twice the width. o (10 Marks)

Fig. Q1(c)

4w

%c_ o Ao

Mention the principal theories of failures and explain any three theories of failure. (08 Marks)
A mild steel shaft of 60mm diameter is subjected to bending moment of 25 x 10> N-mm and
torque M,. If the yield stress in tension is 300N/mm®. Find the maximum value of torque
according to 1) Maximum principal stress theory 11) Maximum shear stress theory

1il) Maximum distortion energy theory. Take FOS as 1.5. (12 Marks)

An unknown weight falls through a height of 10mm on a collar rigidly attached to the lower
end of the vertical bar 3m long and 600mm’ in section, the maximum instantancous
extension is 2mm, what is the corresponding stress and the value of unknown weight. Take

modulus of elasticity of material of bar is 200 GPa. (07 Marks)
A flat bar shown in Fig. Q3(b) is subjected to an axial load of 100kN. Assuming that stresses
in the bar is limited to 200N/mm?. Determine the thickness of the bar. (13 Marks)

| f ‘

4 2P ; 40

(* Wy, (>
Y
150kN | ol A e | ookl
% St
All the dimensions are in mm
Fig. Q3(b) e |

Derive an expression for impact stress induced in a member subjected to falling weight on a

vertical bar. (05 Marks)
A steel member of circular cross section is subjected to a torsional stress that varies from
0-35MPa and at the same time it is subjected to an axial stress that varies from -14MPa to
28MPa. Neglecting the stress concentration and column effect and assuming that the
maximum stresses In torsion and axial load occurs at the same time. Determine the
maximum equivalent shear stress and the FOS based upon shear. Material has an endurance
limit of 206 MPa and yield stress 408 MPa. The diameter of member is less than 12mm.
Take correction factor as L, and surface finish factor as 1. (15 Marks)
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5 A horizontal commercial shaft is supported by two bearings 1.5m apart. A keyed gear 20°
involute and 175mm diameter is located 400mm to the left of the right bearing and is driven by a
gear directly behind it. A 600mm diameter pulley is keyed to the shaft 600mm to the right of the
left bearing and drives a pulley with a horizontal belt drive directly behind it. The ratio of
tension of the belt is 3:1, with the slack side on top. The drive transmits 45kw at 330 rpm. Take
Cim(Ksp) = C(Ky) = 1.5. Calculate the necessary diameter of the shaft. Use allowable shear stress
of 40 MPa. (20 Marks)

6 a. What is Cotter? Mention the different types of cotter joint. (03 Marks)
b. Design a cotter joint for an axial load of 50kN which alternately changes from tensile to
compressive, assuming allowable stresses in the components under tension and compression

as 52.5N/mm?, bearing stress as 63N/mm? and shearing stress as 35N/mm’. Sketch neatly

the joint and show dimensions. (17 Marks)

7 a. Briefly explain the types of failure in riveted joint. (06 Marks)
b. Design a double riveted butt joint with two cover plates for longitudinal beam of a boiler
shell 1.5m in diameter subjected to steam pressure of 0.95N/mm”. Assume joint efficiency

as 75% , allowable tensile stress is 9ON/mm? crushing stress is 140N/mm? and shear stress

is 56N/mm?>. (14 Marks)

8 a. A bracket is welded to a side column as shown in Fig. Q8(a) with a permissible stress of
80N/mm’. Determine the maximum load that the bracket can withstand if the size of the
weld is 10mm. : (14 Marks)

Fig. Q8(a)

b. A solid circular shaft 25mm in diameter is welded to a support by means of a fillet weld as
shown in Fig. Q8(b). Determine the leg dimensions of the weld if the permissible shear
stress is 95N/mm?. (06 Marks)

_Lsomer | P=5EN

U 1

Fig. Q8(b)

9 a. A bolted joint is used to connect two components. The combined stiffness of the two
components is twice the stiffness of the bolt. The initial lightening load on the bolt is 10kN.
The bolt is further subjected to an external force of 20kN. Determine the size of the bolt if
the allowable stress in the bolt is limited to 120Mpa. (08 Marks)
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b. A bracket is bolted to a vertical support by 7 bolts of equal size as shown in Fig. Q9(b).
Determine the size of the bolt, if the allowable shear stress in the bolt material is 40MPa.

(.\..x ,,,,, «x\,\(\ ﬂﬂﬂﬂﬂﬂﬂ b . de
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Fig. Q9(b) ( e {? ...... ; d%:
5 ! . i
( b =0l
% _ubpdk |
All dimensions are in mm. (12 Marks)
(05 Marks)

10 a. Explain Self locking of screw.
b. A machine slide weighing 12kN is raised by a single start square threaded steel screw. The

allowable stress in the material is 72.5MPa. The mean diameter of the collar is 40mm. The
nut is made of phosphor bronze having design stress of 45MPa. The bearing pressure
between the screw and the nut is 9 MPa. Determine the dimensions of screw and nut and the
power required to raise the load. The maximum speed of the slide is 0.4m/min. (15 Marks)

* ok ok ok ok
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