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Fifth Semester B.E. Degree Examirr{1tion, Jan./Feb .2023
"t!

Design of Machine"'Elbments - I 
.,w.,:..,,,..1;t"'

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full question*ldhoosing ONE fuU questiiiir,from euch module,

2. (Jse of design data hand book is permitted.
3. Missing data, if any, mal 

le 
suiubly assumed. ,, 

,

Module-1
Explain : i) Standards and ccides,, ii) Meaning of FG200 SG400/15

Briefly explain the proceps:oflrnechanical engineering dQsign. (04 Marks)

Determine the max ten1il'e and maximum shear stress for the Fig.Ql(c) shown below :

:;-:: . il 
"''

Arr
Ai vr-rtsiot'"A

q:. 'r:ii gf{Jiyir' t,*\v4/

OR
a. Define stress concentration and explain any two methods to reduOe stress concentrations

with skerches. (06 Marks)

b. Determine the nmximum stresses in the following cases :

i) A rectangularplate of 50mm x-8_0rrlm with a hole of lOmm diameter in the center is
loaded in axial tension of 10kN. Thickness of plate is lOmm.

ii) A circular shaft of 45mm;&ameter stepped do ir'""1o 30mm diameter having a fillet
radl6sl6inm subjected to a twisting moment of l50N-m. (14 Marks)

ti 

""::i 

'tt'

a. A cantilever beam of "frdiffiO-- O"ptqf SO,m- is 1.5m long. It is struck by a weight of
1000N that from a heght of tOmm at its free'end. Determine the following :

ii) krstantaneous iiia*imum deflection
iii)Instantaneous maximum stress _* .

iv)Instantafl€buinaximumload.Ski,f :20.6x 10fi/mm2. (10Marks)
b. A 5kg blockiiii dropped from a height of 200mm on to a beam as shown in Fig.Q3(b). The

material has an allowable stress of 50MPa. Determine the dimensions of the rectangular

Fig.Q1(c)

cross section whose deqth,is 1.5 times the width. Take E = 70 GPa.

"l 
l;::,t::,:)l

Fie.Q3(b) (10 Marks)
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OR

a. Explain about cumulative fatigue damage. .. (05 Marks)

b. Determine the maximum load for simply supported,.beam cyclically load as shown in

Fig.QaO). The ultimate strength is 700MPa, the yieldpoint in tension is 520MP and the

endurance limit in reversed bending is 320MPa. UC,e1e factor of safety of I .25. The load. size

and surface correction factors are 1, 0.75 and 0.9 respectively.
'r"lii;*r-

'r'rrr,':.-,. Fig.Q4(b) ,,, (15 Marks)

Module-3
A shaft is supported by two bearings placed 1 100mm- apart. A pulley of diameter 620mm is

keyed at 400mm to, the,rii$t from the left hand bearing and this drives a pully directly it rvith
a maximum tensipn tif 2.75kN. Another prilley..,of diameter 400mm is placed 200mm to the

left of right hand'i.bearing and is driven wiil',';"a""'motor placed horizontally to the right. The

angle of contact"of the pulley is l80o and'|1i.'= 0.3. Find the diameterof the shaft. Assume

C. = 3, Qt!'2:,:5,c,y: 190 MPa and o4t =300MPa. (20 Marks)

(14 Marks)

,,.,,,',,,,.,,,,;:^ *. r OR .:ld;r,:
6 a. A rectangular sunk key 14mm #idb, 10mm thick..pnffi5mm long is rc,,guired to transmit

1200N-m torque from a 50m'fh diameter solid iihaftl Determine ,1vhq$er the length is

sufficient or not if the pemiissible shear stre*,,'i{Eil compressive t@sses are limited to

56MPa and 168MPa. (06 Marks)

b. Design an old ham's coupling to transmit,,{"K!!rt,of power at 1000-rym. Maximum allowable
pr"r*." between the facis oi the slots aird'&e torque is 8Nfit#. The allowable value of
ihear stress and.Cdtiipressive stress fo$*,hg sfi-ift and key mate&,bl may be taken as 40N/mm2

and 80N/mm2 tespectively. ,::,'.,,.,:;, 
.. -.,

Msdulq4
7 a. Two plates of l0mm thick each.r"air"-U"f"md ef means of a single riveted double strap

butt jffit. Determine the ditm er of the rivgt, pitch, strap thickness and efficiency of the
jqinl Take ot : 80MPa aiid,,f''* 60Mpa. *ii't:i:;,',:it::::,:,tt: (10 Marks)

b. .,,,,,[,riveted joint is consispinf of force identic-al rivets is subjected to an eccentric force of 5kN
1"*,;as shown in Fig.Q(bfu:Determine the diarniter of rivets, if the permissible shear stress is

60MPa. ':

Fie.Qa(b)

Fig.Q7(b)

P:5Kil

(10 Marks)
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OR

8 a. A 80mm wide 12mm thick plate carrying an axial load o{596kN is welded to a support as

shown in Fig.Q8(a). The allowable tensile and shear,"itte$s in the weld are 100MPa and

70MPa respectively. Find the length of each parallel':fillet weld, for static : loading ad

dynamic loading cases.

b. A l6mm thick plate is weld ,'io a vertical support by two fillet welds as shown in
Fig.Q8(b). Determine the, cjzs'of weld, if the permissible".ghear stress for the weld material is

75MPa.

96 Kt't

..',..'-.

.,,,,,,,t.,'_t'''

2oKN

(10 Marks)

9a.

10 a.

b.

b.

Fig.Q8(b) (10 Marks)

l,'r' Fig.Q9(b) (10 Marks)

,."'lrlr:,"rr.:il' OR
Explain self locking in ffWer screw and derive an equation for torque required to raise the

load on a square thlea$ (10 Marks)
The square thre{ffia screw jack with a specification of 80 x 16, with a double start is to
raise a load of4lQffi. The meap collar diameter is l30mm the co-efficient of friction for the
threads and collEr-hre 0.1 and 0.12 respectively. Determine :

i) Torque reqaired to raise the load
u) EttrcrenOy ot the screw.

ig.Q8(a)

..fii,,\:-.. Module-S,1t",,,,.r.,-'
A flat circular plate is *e1io 

"lor" 
6irrg"d- end of a pressure vessel of intemal diameter

300mm. The vessel cqgidi a fluid at a p5e{qi!Pof 0.7N/mm',-A."opp"r asbestos gasket is

used to make the joinf leak proof, Twelv$ 6tlts are used to"fa"dten the cover plate on to the
pressure vessel Fihd the size of the.fuolts so that the stress in the bolt is not to exceed
l00N/mm'. (lo Marks)

A bracket.is Sltid as shown in Sg.b{U). All the bol*ii gf" identical and have yield strength
ofa00Mpl..Determine the siz.: ofUotts. Use FOS:3*.

i.l.;li:ir' 

-:-^ 

l6KN

Fie.Qe(b)

.'lrf I 3@,"tn:

$lr -
'6 l_

-:
+(

(10 Marks)


