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Fifth Semester B.E. Degree Examinafi*in;, .lin./Feb. 2023
Desinn of Machine Elements - IDesign of Machine Elements - I

Time:3 hrs. Max. Marks:100
Note: 7. Answer FIVE fuU questi-ons,_s.eleuin$Mgast TWO questionqrtom each parl

2. Use of design data handbook is permitted :+;i:::i:?ii;

3. Missing data, if any, may be suitfrhly'assumed. d::,;".J. tvrutsora$ oJotou, oJ eart!9 tttco! Uc notU$P@J,a.iDurrtcu. &.,q1ng. 
,

l:.- PART-A
I a. Explain biaxial and triaxial stresseffiiffieat sketches. (04 Marks)

sriffi
,* PX(R

b. What are factors to be considere{$r'$bction ofmaterial for machine component? (06 Marks)
c. A hollow shaft of 40mm outs--S qrs and 25mm inns dimreter is subjected to a twisting

moment of l20N-m, an axiaf of 10000N and a bending moment of 80N-m. Calculate
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4 a. A streamnpngfne of effective dkrymffifeT30Omm is r

The cylitdiir head is connecMbffi Uotts having

(04 Marks)
tasking stess concentration

tim value of 20kIJ and a maximum value of

1 fu"t9-. of saitiffi'bf 1.5, size effect of 0.85,

to a stream pressure of l.5N/m2.

Explain with a rtth6lketch, stress concentrgffi';*
Determine the-"rna*.imum stress induced fu,.t&e following cases
in*n onnnrrr{t , 

o
into accounL*.
i) A regfufTir plate 60mm wide,lg#uir thick and with a gentral hole of l2mm is loaded in

axiat\en$on oi t2kN 
" 
-ry 3;3

ii) A stdpped shaft, stepped doftttf$om 50mm to 2tsffi'with a fillet radius of 5mm is' 
suU;ectia to a tensileload of,,,l,2kN. rl*}il .**m (10 Marks)

Derive Goodman's equafiffils ' 
. - i,,,r, o 

(05 Marks)
A circular bar of sO0dhf+nrfirgth is supportgfufesTV at its two ends. It is acted upon by a

central concentrated cyclic load having a.plgifoiim value of 20_klrl dnd a maximum value of

The cylit@ head is connect@bffi bolts having ffipoint stress 330MPa and endurance
limit fued0MPa. The boltq@ $ffitened with an initial preload of 1.5 times the stream load.
A soft-ddooer sasket i, u*d,* *"ut" the ioint-leak-o.ooi. Assumins a factor of safetv 2 findA rnjF ctpper gasket is 1re6tlr*o:make the joinl-.fuak-proof. Assuming a factor of safety 2, find
fhe dize ofbolt requiredTT!$stiffiress factqffif;'''8'opper gasket may be taken as 0.5.(ro Marks)

b*,"ry supporting the trryefling crane in a wi p, the brackets are fixed on steel columns as
t+ra3hown in Fig.Qa@ffi maximum load;hat comes on the bracket is 12kN acting vertically

" at a distance gf 4$Otum from the-_kss of the column. The vertical face of the bracket is
secured to a colurirn by fourboltg4ffio rows (two in each row) at a distance of 50mm from
the lower dtlge' the bracket. Dffinine the size of the bolts if the permissible value of thethe lower drtffitf the bracket. Dffinine the size of the bolts if the permissible value of the
tensile stress ffir the bolt maperid is 84MPa.
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A steel solid shaft transmitting 15kN at 200rprqis$apported on two bearings 750mm apart

and has two gears keyed to it.ihepllion {s i,Cfr.oeah. of 5mm module. illo:ated 100mm to

the left of righr r,*J U"u.iog and d"lir"o @W.S1t rr.oyon1{lV.,g F".1q$eThe 
gear having

100 teeth of 5mm module iJocated 150q1ifu.,.f; the right of the left haefubbbring and receives

from in a vertical direction from b ..loWY Using an allowable stresi.df 54MPa in shear'

determine th" di;;";;;;i;; ;;ft#"e 
e 

(20 Marks)

d-1# r h

a. Design a sleeve and cotter j"#r#m#3;ist a tensile load of 6@tcN All parts of the joint are

made of the same material with,thee'following allowable stresses :

(10 Marks)ot:'60 MPa ; o. = 125ffi@ w! = 70 MPa' -"5
b. Design a cast i # n"rffirt.Jfing for a mild steel,ffihansmitting 901d\i at250 rpm' The

allowable .h"-.;;J-ffi!rfruii,40Mpa and tk%igle of rwist ir lolto exceed 1o in a

t*$f, of 20 diame.trQr.S-s1;e alowable shear stres#n the coupling bolts is 30MPa. (10 Marks)
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b. ;;;;d& ;"1fi"t" is wetded aqa $11il1er to a vertical 
":1"ry" Td,Tlp:I:i:.Pl:

,"*.t$ftot to exceed 1 0MPa. ffi
",/

.qr:xih
lii 

fis

tssss%

^#
I

1o0,.' ,,";; tffS{o

Folvr"{r

i *.' "*' itffis&:5r

a. A double ,ir.t"d%t join with zig - zagffiSp{ing_is to be designed for 13mm thick plates'

Assume orm'80 Pa; t = 60MPa and o":Yab Upa' (10 Marks)
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a. The,pufi-er of a broachffii#"ni"e is pult%l;hf square threaded screw of 55mm extemal

&iameter and 1Omm piti.hlflre operating ne$iffik.. the axial load of 400N on a flat surface

,"*S3ffi60** *a qord*E ffit"*a ana extim;r diameters respectively. If the coefficient of
fufi1ffi.iio" is 0.15 f"kHtdntact surfaceJ odthe nut, determine the power required to rotate the

*'operating 
nutdwh# flie cutting sp"qfu5mLin. Also find the efficiency of the screw.

fuIEff - -*t-"i t (10 Marks)

b. n vertical:{3'*Jtart square thre#e screw of 100mm mean diameter and 20mm pitch

,,rpport, a v&ical loadof ]8kN.The nut of the screw is fitted in the hub of d gear wheel

t u"i"g g0 teeth which *qflIiou with a pinion of 20 teeth. The mechanical efficiency of the

pinion- and gear wheel,,'{#re is 90%. The axial thrust on the screw is taken by a collar

tearing 250mm outsidelffimeter and l00mm inside diameter. Assuming uniform pressure

conditi-ons, find t1p didmeter of pinion shaft and height of nut, when coefficient of friction

for the vertical sdh=,and nut is 0.t5 and that of collar bearing is 0.20. The shear stress in the

shaft materiat lg-.$#Mpa and allowable bearing pressure is 1.4MPa. (10 Marks)
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