Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blaﬁk pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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USN 1SMES4
Fifth Semester B.E. Degree Examm_ on, Aug./Sept.2020
Design of Machine %ﬁements -1 .
Time: 3 hrs. {=Max. Marks: 80

Note: 1. Answer any FIVE full questions;’choosing ONE full questjon:ﬁ‘o?t each module.

- 2. Use of Design Data handbogk'is permitted.

Module-1 '
Draw the stress strain dlagrarn ¥ a ductile material and bneﬂy explaln the salient points.
/ v A (06 Marks)
What are the factors toﬁb ) ‘ material for a machine component?
: ) (06 Marks)
Explain the codes and s*i dards used in machme design. (04 Marks)

(06 Marks)

A roung”“i' i rcular groove of diameter 0.2d. The rod is subjected
toa he material of the rpd@gsf C30 steel (oy = 294 N/mm®).
Determme the safe value of ¢ d’ factor of safety = (10 Marks)

w Module-2
Derive an expression forxlnstantaneous stress d

xial impact. (06 Marks)

e

A cantilever beam of w1d°ﬁ1 50 mm, depth 150 mm is 1.5m long. Itds struck by a weight of

at its free enwetennme impact factor,
. %%é%us maximuny’ ess instantaneous maximum
) 4 (10 Marks)

Varlesgé"m 45N (up) to 135N;(d6wn) and axial load varies from 110 N (compression) to
450 N° (tenswn) Determmg, _the required dlaggete? at the change of section for infinite life

usm§ a factor of safefy 2% The strength _ propertles of the material are ¢, = 550 MPa,
o‘y&r 470 MPa, 6. —,«Miﬁ‘MPa notch sensitiv W}ty index, q=1.
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fe Py
%&@§ ! Fig.Q4 (16 Marks)
Module-3

A mild steel shaft. %%nsmlts 20 KW at 200 rpm. It carries a central load of 900 N and is
simply supporfeg%etween the bearings 2.5 m apart. Determine the size of the shaft, if the
allowable shear stress is 42 MPa and the maximum tensile or compressive stress is not to
exceed 56 MPa. What size of the shaft will be required, if it is subjected to gradually applied
loads?*..* (16 Marks)
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a.- Design a knuckle joint to connect two circular rods subj Jte‘d to an axial tensile force of
50 kN. The rods are co-axial and a small amount of an la - movement between their axes is
permissible. The design stresses may be taken as 80 N/mm in tension, 40 N/mm? in shear -
and 80 N/mm? in compression. = (08 Marks) -

b. Design a flange coupling to connect the shaff: Qf -4 motor and centr1fuga1 pump for the
following specifications: pump output = 30(5(%hters/mmute total head = 20 m, pump

speed = 600 rpm, pump efficiency = 70%. %‘Elect C40 steel (oy = 32y§"& a) for shaft'and

C35 steel (oy = 304 MPa) for bolts with %ﬁ%@l of safety 2. Use allowabl¢ shear stress in cast

iron flanges equal to 15 N/mm? (08 Marks)
{"Module-4
a. Briefly explain the types of faildretin'riveted joints. (04 Marks)

b. Design a double riveted buttg Jointwith two cover plates for Iongltudmal beam of a boiler
shell 1.5 m in diameter s gted to steam pressure 0f0.9 N/mm?. Assume joint efficiency
as 75%, allowable tensilésttess is 90 N/mm?, crus 'ﬁ?“stfess is 140 N/mm? and shear stress
is 56 N/mm>. (12 Marks)

a. A solid circular/§ 5 mm in diameter 15,%; ed to a support by means of a fillet weld as
shown in Fig, Q&( ‘Determine the leg d1m@a;srons of the weld if the permissible shear stress

is 95 N/mn;} w
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b. A bracket is welded tol 5| 1g.Q8(b) with, a”“germlssrble stress of
80 N/mm?>. Determme th& maximum load»thﬁ%the bracket can* wrtﬁstand if the size of the
weld is 10 mm.

Fig.Q8(b) (10 Marks)

ey Module—S

. «~"Explain the vanoﬁésjype of stresses in thréad fasteners. (06 Marks)

b. A flat mrcular plate 1is used to closestﬁ'mﬂanged end of a pressure vessel of intemal diameter
300 mm. T he Vessel carries a ﬂug@% a pressure of 0.7 N/mm? A soft copper gasket is used
to make th int leak proof. Twelvé bolts are used to fasten the cover plate onto the pressure
vessel. F 1nd e size of bolt&so that the stress in the bolts is not to exceed 100 N/mm®.

(10 Marks)

OR

a. Derive an expression for torque required to lift the load on square threaded screw. (06 Marks)

b. A machine slide w;e\;glﬁng 20 kN is raised by a double start square threaded screw at the rate

0f 0.84 m/min. coefficient of friction for screw and collar is 0.12 and 0.14 respectively.
The outside diaffiefer of the screw is 44 mm and pitch is 7 mm. The outside and inside
diameters of the collar at the end of the screw are 58 mm and 32 mm respectively Calculate
the powersrequired to drive the slide and efficiency. If the allowable shear stress in the screw
W@% the screw strong enough to sustain the load. (10 Marks)

*% 2 0f2 % *

1g.Q8(a) (06 Marks) . -



