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(08 Marks)

subjected to plane, feid-is shown in Fig.Q1(b). Determine

(12 Marks)

Fifth Semester B.E. Degree Examinafid'ii; Aug./Sept.2020
Design of Machine Elcments - !

Time: 3 hrs. ,IuI3*.Marks:1oo
Note: I.Answer any FIVE full qaestions, seli-diig atleast TWO questionts from each parl

2.(Jse of Data handbook is Permitte.4 """"" ;:
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I a. Write notes on :

(i) Ferrous materials and theiippferties

the following : 'ii":,,

may be taken as 1.5 and l r3 respectively.

:::,: , I tliii,

(ii) Codes and Standard 
,,,,,,,,,,,,,,, 

,. 
"1"

b. A point in a structural qrember

(i) Normal and tadngeri'tial stress intensities on plane MN inclined at 30o.

(ii) Principal sttpss'Es and their directions. ,,.,,*!1
(iii) Maximum shgdt stress and the directiofr,ofthe planes on which then occur.
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Fig.QI(b)

2 a. A steel shaft is.@ected to a bending moment of l0 kNm and a rwisting moment of
l5 kNm. The yibld:stress of steel is-:d'0,,UPa and Poisson's ibtio is 0.3. The factor of safety

is 2. Determine ttr! permissible diana6ter of the shaft accodiing to (i) Maximum shear stress

theory, (i) Maximum normal gtrg.ss iheory, (iii) Maximum strain theory, (iv) Maximum
distortion theory. (10 Marks)

b. A sliding weight I kN falls onto'h flange at the eud tjf a vertical circular rod of length 3 m.

The diameter of the rod is22 mm. Assuming nq loss of energy, determine the height through

whiCh the weight shoul[ {@ in order topf-od[Ce a stress in the rod of 150 MPa. Also find

, "th$'elongation of thefcd'due to impact. Tr E = 190 GPa. (10 Marks)

3 'A hot rolled stedt:,shaft is subjeq_tp,d to a torsional moment that varies from 400 Nm
clockwise to €00 Nm counter cto3twiii as the bending moment at the critical section varies

from 400 }Jlq-CI - 200 Nm. Detefuine the diameter of the shaft for infinite life using factor
of safety 2. TE"b material hag anultimate strength of 550 MPa, yield strength of 440 MPa and

the endurance limit of 2.f.,,,,,;.MPa. Take the shear yield strength as 0.5o, and the shear

endurance limit as 0.29.d*iThe fatigue stress concentration factor for bending and torsion
(20 Marks)

4 a, A bolted joint is-ubed to connect two components. The combined stiffrress of the trrro
components isltw,ice the stiffrress of the bolt. The initial lightening load on the bolt is l0 kN.

The bolt is furth'€i subjected to an external force of 20 kN. Determine the size of the bolt if
the allowable stress in the bolt is limited to 120 MPa. (08 Marks)
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)y seven o",o liia;i, size as shown in Fig.Qa@).

Determine the size of the bolt, if the allowable shear q.Iiei3 in the bolt material is 40 MPa-
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PART _ B

, f<N

too

::,:':::r. .:-.:....... -

A commerciat sietUstrat is supported on beffifs lm between centers. A cast iron pulley of
0.6m diamefdr. weighlng I kN is located'O,3m to the right of the right hand bearing and

receives 2j.e$ po*". at IOOO rpm from a motor pulley by horizontal belt drive directly

behind it. The ratio of belt tensionsi+3. A 20o spur pinioqof pitch circle diameter 0.2m

weighing 200 N is located 0.2m tic,the left of the left bering. The pinion delivers power to

unoih..lear mounted directly tiitAa it such that,.thefugential force qn th9 pinion acts

verticalli upwards. Assume niinor shock loads:lii ttie shat, deterprihe the necessary

diametei of ihe shaft if theialio.wable shear stressiisliilrited to 60 MPa.,,'.; ' (20 Marks)

a. Desigrr a cotter joint to'resist a load off0' &..I, which acts along the axes of the rods

connected by a cotter:'The materiat of th8'''"OE and cotter is'ttre-11n^ri 
-Take 

the working

stresses in the miffil as 100 MPa in F!J'i , 50 MPa in sho rand 150 MPa t, 
"1itTrr,..ur,

b. Design a protective type cast iron fi,adge coupling for"sfeel shaft transmitting 40 kW power

at ZO-0 .pt . tt . allowable shffi, s_tre-ss in. the s!r.at5 d key material is 40 MPa. The

allowabfs,*hear stress in the:;sTiid bolt and casti:irori flanges are 60 MPa and 10 MPa

respe6 ly ,., ,,,,, 
(lo Marks)

.r:, '"tlill =':::':' 
"..r",,-."....a. Oqrig, a triple riveted butt,tibint with double''dti:aps of equal width longitudinal butt joint for

-,,:"'"'t 
U"li.. it.tt of,,,,ffi:'m"diameter. Thbl#><it"um 1te1m 

pressure is 2.6 N/mm'. The
:...;r'rfio*u61e stresse$iiffision, shear and c,mshing ue 124 N/mm2, 93 N/mmz and 165 N/mm2

' respectively. fne,fft$tr in the outer-L{.",g,p in each plate is trrrice the pitch of rivets in the inner

row. Assume:fiad the rivets in double,ihear are 1.875 times stronger than in single shear and

the joint e$:o*Srr6y as SOX. (10 Marks)

b. A sieel plate o3? lOmm thick,is wetded to a vertical support using four sides 6mm fillet welds

as shown in Fig.Q7(b). Findr,the safe load P if the permissible shear stress in the weld

is 75 N/mm2

(12 Marks)
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8 a. Explain self locking screw. *ffi 
* (04 Mar*s)

b. A machine slide wiighing 12 kN is raised UV ffigf" staxt square fieaded steel screw, The

allowable stress in thi material is72.5 MPg*Tfiffiean diameter of the co{ar is 40mm. The

nut is made of phosphor bronze havinp$ftpn stess of a5 MPaffiIbearing pressure

between the s6ew *d tt. nut is 9 MPa.ffiinine the dimensions offiew and nut and the

power required to raise the slide. Thqffiiriium speed of the slide is@.4 nr/min. (16 Marts)
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