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Fifth Semester B.E. Degree
Design of Mac

l'ime: 3 hrs.

a

b

Examination, July/August 2022
hine Elements - I

Note: l. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use of desigtr data hsnd book is permitted.
3. Any ntissing data moy be suitably assumed.

Module-l
Define Machine design. Briefly explain steps involved in design procedure.
Consider a machine member 50mrn diameter and 250mrn long. lt is supported at one end
and other end i s a ca rtilever beirnr. Calculate the 1:r r'nciple stress and maximum shear stress
for the given load cor:idition. (12 N{arks)

Pr = 3l0.J

(= tf x*'

a

b

OR
State and briefly explain fbur theories of failure. (04 Marks)
De flne stress concentration. Mention any two methods of identifying stress concentration in
the components (06 Marks)

c. A stepped shaft of circular cross-section is as shown in figure is made of 20Mn2 steelhaving
o,- = 432MPa. Determine the vah:e of 'd' and the fillet radius so that the maximum stress
wiil be lirnited to ratio corresponding to factor of'safbty 2.5. (10 Marks)

ilt
3o KnJ

Moclule-2
Deflne impact enerBy. f)erive the equation fbr impact stress in axiai load. (Ott N{arks)

A cantilever beam of width 50mm. depth l50rnm is l.5m long. It is struck by a weight of
1000N that {alls fiom a height of 10mm at its free end. Take E:206.8 x l0rMPa.
Determine impact lhctor, instaneous deflection, instaneous stress and instaneous load.

(12 Marks)

Fig Q 1(b)
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OR

a. Derive Soclerberg equation fbr designing members subjected to fatigr-rc loads. (06 \ltrtrs)

tr. A steel member of circular cross-section is subjected to a torsional stress that varics fl'otll

0 to 35Mpa and at the same time. it is subjected to an axial strcss that varics liom -14\'1Pa to

+2gMpa. Neglect stress concentration and column effect. Assumir-rg that uztxitlrut.tl slrcss iu

torsion and axiai load occurs at the same time. The materlal has ('c,t, ' 20(rM I'a'

ou:480MPa, assume diameter ol mcmber is less than l2mm, take load aud sLtrlitcc

correction as l. Determine maxtmurn equivalent strcss and factor of satbty bascd upon yrcld

in shear.
(14Ilrtrks)

Module-3
A shaft ts supporled by two U"uring pla.ed 1nr apart. A 500mm diarneter pullcy is trot-ttrtccl

at a distance of 200mrn to the righf of lelt hancl bearing and this drives a pLrllcl' dircctl-v

below it wrth the help of belt having maximum tension ol3000N- 'l-he pullcy wcighs 1000N'

Another pulley 300mm diameter is placed 300mrn to the leI1 ol'right hand bcaring is clrivcrr

with the he lp of electric motor and the belt is placed horizontally to the rrght whcn vicrvcd

from the left bearing. This pullcy weigh 500N. The angle of contact for both thc pLrllcy is

lg0. and $: 0.24. Determine surtable diameter fur solid shali, assuming torqitc on ollc

pulley is equal to torque on other pulley" Choose C-'15 steel having or'- 23-5.4MI'}a'

o, : 425Mpa as shafi material. Assume minor shock, use ASME code for design. 'l'al<c l<cr'

way eff'ect as 0.75.

Design and skctch a SPigot

tensile and contprcsslve

o": i00MPa,t:50MPa.
Design a parallel keY fbr a gear

transmitted fiorn the shaft to the

450MPa and lactor of safbty is 3.

equal to yield strength in tension.

as 50% of yield stress in tensiorr"

(20 t\Iarl<s)

OR
ancl Socket joint to connect tr.vo rods ol30C8 stcel to carry axiai

load of I 00kN. Take allowable strr-sses as r)1 9(lM I'}a"

(I2 NIarhs)

shaft of diameter 25mm. 20kW powcr at 10u()r'irrn is

gear. The yie ld strength of key matcrial iu tct-rston is

The yield strength in compressiou can bc assumccl to bc

Deteflnine the dirnension of the key. Assunte shcar strcss
(0tl NIarl<s)

a.

b.

Module-4
Design a double riveted butt joint with two covcr plate lor the longitudinal sear.n o1'boilcr'

havins l2nrm plate thickness. Assume an elliciency ol'750/n, allowable tensile strcss in thc

plate ol g3N/nrm2, aliowable crushing stress o1'138N/mm2 anil alkrwai'rle shear strcss ol
55N/nrrn2 in rivet. (l'1 llarlir)

I)etermine the diameter o{' nvct fbr the bracket as shown in Fig.Q.7(b). 'l'he allor'i'ablc

normal ancl shear stress are l20N/mm2 and 60N/rnnl2. (07 ,Vlarks)

Fig o 7(b)
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Detennine the size of
aliowable stress in weld

OR
weld for a eccentrically loaded weld
is 75N/mm2. Take h, lmm.

as shown in

17ME54

Fig.Q.8(a) The
(12 N{arks)

l5mm thick is joined with another plate by
veld. Determine the length of parallel fillet
ake o, = 90MPa, t: 55MPa.

b. A plate o1'80mm wide and

rveld and a double parallcl
sub,jected to static loading. '

+
I

tl.n

Itr

A5 FN

a single transverse
weld if the joint is

(0tt Marks)

Module-5
A bolt in a steel structure is subjected to atensile load ol'9kN. The initial tightening load on

the bolt is 5kN. Determine the size of bolt taking allowable stresses for the bolt material to

be 80MPa and K: 0.05. (06 Marks)

The stn-rcturai connection is as shown in Fig.Q.9(b) is subjected to an eccentric load P of
1OkN with an eccentricity ol500mm. The centre distance between bolts at 1 and 3 is l50mm
and the centre distance between bolt at I and 2 is 200mm. All bolts are identical. The bolts

are made of plain carbon steel having yield strength rn tension of 400MPa and fuctor of
safbty is 2.5. Determine size of bolts. (14 NIarks)
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9a.

b

Design a screw jack with a lift
lou: 328.6MPa] fbr the screw and

lbr nr"rt. Take overload : 25o/o, shear

is used. Assumed factor o1'saf.ety as

OR
of 300mm to lift a load of 50kN.

soft phosphor bronze [o,t : 345MPa
stress as 50% o1'yield stress. Assume

3 for yield, 6 for ultimate strength.

***r<*.

3 of 3

Select C40 steel

and o,,: 138MPa]
l-reavy machine orl

(20 NIarks)

Fig.Q.8(a)

F ie.Q.8(b)

Fie Q.e(b)
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