
USN 10AU52

Fifth S emester B.E. Degree Exa minatio,h;dAtr g./Sep t.2 02 0

Design of Machine Elements - I
Time: 3 hrs. ..',",,.,'t,,,t Max. Marks:100

Note: T.Answer any FIVE full questions, selecting'u,t;"least TWO questionsfrom each part
2. Use of design data handbook is permiiied* .,,, '"','-"";
3. Missing datu, if any, may be suitabtji'.hasimed. ir',,:::i::'''r'"

PA{i-O .,,"""''

I a. Write brief note on general proce-d1iilffid in design. (06 Marks)
b. Explain mechanical properties qfraaErials. iiorr,,i'r, (04 Marks)
c. A point in a structural menrbef subjected to plane stress is shown in the Fig.Ql(c).

Determine the following i,,*" .. ;r,:"'

(i) Normal and tangentiii!;3{ ss intensities on plane'I{N inclined at an angle of 45o.
(ii) Principal stresses tiiiildreir direction. .' ."r'.r r'

(iii) Maximum she,ar stress and the direction of the plirnes on which it occurs.
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2a.

b.
c.

,1:1,: :,,::,::' Fig.Ql (C) {i,6lr' (10 Marks)

Define factor of safety and discuss factorsjlrfluenbing selection of appropriate value for the

. t:r iili. :.A ground gteel -Oartilever member qhown in Fig.Q3 is subjected to a transverse load at its
free end thati",varies from 100 N uli and 200 N down and an axial load varies from 500 N
compression to 1000 N telision. Determine the required diameter of the section using a

factor of safety 2. The stri;iigft properties of the materials are ou = 550 MPa, o, : 480 MPa
and o. = 270 MPa,Notcll$nsitively is 0.9.

Fig.Q3
I of2
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(20 Marks)



4a. The cylinder head of a reciprocating air compressor is l.ld in,llace 
bv ten bolts. The total

joint stifftess is four times ihe total bolt stiffiress. tu"1, 6qI,! 'tightened to an initial tension

tf S tN. The total extemal force acting to separate $ejo-i t is 20 kN' Find the size of the

bolts so that the stress in bolts is not exceed 100 MPa' (08 Marks)

A radial drilling machine with circular base is mbimted to a ha^se plate by m9a11s of three

steel bolts .qrully spaced on a bolt circle diarfib4'il'bf 0.3 ry: T!9 diameter of the circular

base is 0.a m. ftre siinate is positioned at a radial'tlistance of 0.335 m from the centre of the

column. During d.illi.g ;p;;ion, th" spindle id subjected to 1-!1e of';l;S kN D-"-':yln'

the size ofthe bolts ifttre attowable stress:in'bolt material is 100 MPa' " ' (12 Marks)

tl,,."PART - B
A shaft is supported between two'ffings located 09 m,.ae:f. Gear'A' of pitch circle

diameter O.t m is keyed to the*Shaft-$.1 m io the right of thel*le'ft bearing. Gear 'B' of 0-15 m

diameter keyed to the shaft O.3U% the right of the left b9a^ring^. .Another 
gear 'C' of pitch

circle diameter 0.08 m is,'keyed io the shaft 0'l m to,.,the left of the right bearing' Gear 'B'

receives 10 kW po*"r.,arufiil rpm from a mating gear mounted directly below it' Gear 'A'

delivers 6 kW power tliifioit.i gear mounted directly in front of it, such that the tangential

force act vertically.'Upwuia.. fn. g.ear '9' de,livers the^ remaining power to its mating gear

.o*t.O directly.-bihind it, such ihat the t4tigential force acts-vertically downwards. A1l

gears are of ZO" diit aepth involute form. T''hs,shaft ismade up ofsteel which has an ultirnate

io".g,f, of S i O Mpa una yl.td strength of i:a0 MPa. Determine the required diarneter of the

shaft under dteady load condition using ASME code. 20 Marks)

Explair,t,$crew thread terminology;,,,What are its uses? .-i (06 Marks)

A cylinder head is fastened to tfre iylinder of an air com,lressor.using 8 ngmb^er of bolt' The

cytinder core diameter is 300 rirm- ttre pressure insidg th9 cylinder ivanos 
from zero to a

maximum pressure of I'.fi,:N/m*'. thJ stressea pf the^bolt maGria'l'may be taken as

", 
: ioo N)*#, o, :3 0 Nlmm' and o-, =, 1.I/mm'. The_bolts are tighten€d with an

initial preloud of i.ltimes the steam load, {'cQpper asbestos gasAet is used to make the joint

leakpioof.Assumingaros_2.5findthdjizbofboltrequirediiNEglectstressconcentration
affeci on the bolt al size effect. ,,r,,,, ,, "'.,"' (14 Marks)
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6a.
b.

,..,.1 ..,,r

a. Design a triple iiveted lap joint_ with zig-zag riveting foi steel plates 20 mm thick using

b. Desigp..thi iongitudinal joipl$.a boiler of diametet,Z m taking the permissible p-ressure as

2.5 MPaj Assume the tens'Gdear and compres.sive stresses for the materials of shell and

r:r,:r* as 90 MPa, 60 MPd'h;d'120 MPa respegtively. (10 Marks)

ai;,l"iteet plate welded by fillet welds _to'i dtnrcture is loaded as shown in Fig. Q8 (a).
''*", .Calculate tfre rlre-tii WLIO if the load is 35 kN and allowable shear stress for the weld

material is 90,MPa.

;i ..

'..

,,,l\,,t,o. 
,- Fig. Q8 (a) (12 Marks)

b. A power scre**,,$i'a jack has square threads of proportion 50x42x8, while the coefficient

of friction at,the'threads is 0.1 and that of collar is 0.12. Determine the weight that can be

lifted by the jack through an effort of 400 N applied through a hand lever of span 400 mm.

,,."., " 
'' (08 Marks)

,x16,N2Of2***

.::,:^:,|:tt"

Fig. Q8 (a)


