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Design of Machine Elements

Nole: Ansv)er ALL queslions in port-A and an.t, FIVE.fron ptrt-B

Stem ofthe question

Pa -A(10x2 20 Mar*s)
Compare strength and stitfness using a stress strain curve for ductile tnaterials?
What are the advantages of pret'emed numbers used in design?
Why stress concentration is not that nruch important tbr ductile utaterials subjected to
static loading when compared to dynarnic loadin
Whrt are the various methods (o reduce stress concentration in bolts?
What are the differences between saddle keys and sunk keys?
Highlighr advantages of flexible coupling.
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Explain the effect of keyrvay on the strength ofa shaft.

Design and sketch a cast iron protective type flange coupling to rransmit l5kW at 900
rpm fiom an electric motor to a compressor. Thi service iu"torrn"y be assumed as1.35. The following permissible stresses may be assumed: Shear stress for shaft, key
and bolt material = 40MPa, Crushing stress for bolt and key = g0Mpa, Shear stres-s
for cast iron material = 8MPa.
Explain bolt ofuniform strength with the help ofsketches.

Design a knuckle joint to connect trvo tension rods subjecred to an axial road of r5
KN. Consider oyr = 65 MPa, t = 50 Mpa and o. = 80 Mia.
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Though cotterjoirts and couprings are used to connecl members. Under what roading
conditions each of them is used?
What are the possible failures ol'coner if it is perfectll, tightened?
Why metric V threads are generally not used in powei tra-nsrnission?
Define parallel fillet and transverse fillet weld

Port-B(SxB=40Ma*s)
Horv are plain carbon steels designated according to BIS?
The stress induced at a critical p^oint_in a machine component having yield strengh
380 MPa are o,=100 MPa, or:40 MPa, r*y= 80 Mpa. Calculate factoi of saAry Uii;
Maxirnum shear stress theory ii) Maximum principar stress theory. iii) Disiortion
energy theory.
A steel cantilever is 200 rnm long shown in figure. lt is subjected to an axial load
which varies frorn 150 N (compression) to 450 N (tensioni. The cantilever is of
circular cross-section. It is of diameter 2d for the first 50 mni and of diameter d for
the remaining length. Determine its diameter taking a factor of safety of 2. Assume
the lollowing values: Yield stress = 330 Mpa. Endrirance limit in revirscd loading =
300 Mpa, Correctiou factors = 0.7 in reversid axial loading.
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A rectangular steel plate is welded as
single concentrated load P, as shown

a cantilever to a vertical column and supports I
in Fig. Calculate the weld size ifshear stress in

the sarne is not to exceed l40MPa.

P = 50kN
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An unknown weight falls through l5 cm on a collar rigidly attached to the lower end
of a vertical bar 3.2 m long and 6 cm2 in section. ii the maximum instantaneous
extension is known to be 2.1 mm. what is the corresponding stress and the value of
unknown weight? Given E=200 GPa
The work cycle ofa mechanical component (50C4) subjected to completely reversed
bending stresses consists ofthe following 3 elements. 

-

a. +550MPa for E7o/o of time
b. +400Mpa for l0% of time
c. +500MPa for 3% of time

Ultimate strength of the material is 660Mpa, corrected endurance shength is 2g0
Mpa. Determine the life of the component.
Answer any fira of the following:
The standard cross section for a flat key, which is fitted on a 50 mm diameter shaft, is
16 X10mm. The key is transmitting 475 N-m torqu€ from the shaft to the hub. The
key is made of commercial steel (yield strengti in tension = yield strength in
compression:230 N/mrn2). Determine the length ofthe key, if the iactor of saiety is
J.
A steel plate subjected to a force of 5 kN and fixed to a channel bv means of 3
identical bolts is shown in fig. below. The bolts are made from plain carbon steel
45C8 (on : 380 N/mm2) and the factor of safety is 3. Specif the size ofbolts.
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Deduce an expression for the efficiency ofsquare tlreaded screw?
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