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L a. What are the factors to
component?

b. What is mechanical
c. A bracket with a
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Design of Machine El€q€nts - I
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Note: l, Answer FIVE full questions, selectiqi.tut least TWO questiag@rom each part.
2. Use of design data hand book iffigffiitted. {g%*
3. Assume missing data, Yan!. 
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section is twice the
material of the br&
dimensions of thp..:,

a machine
(04 Marks)

drrd the factor of safety is 3.5. Determine the
section of the
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+r*' Eig.'?Q2 (c) (08 Marks)
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a. Sketch SN--diagram and indicale Tfow cycle fatrgue, High cycle fatigue on it. (04 Marks)

b. Define Endurance Limit. L{arfi'e and explain any four factors which affect Endurance limit.
(06 Marks)

c. A stepped shaft with&i&fttion ratio of 1.2 is to have a fillet radius of l|Yo of smaller

diameter. The shaft $tdte made of a material that has a notch sensitivity factor of 0.925,
shear stress of 1,60 &IPa at yield and shear stress of 120 MPa at endurance limit. Take

surface corregiffictor qf 0.90, size correction factor of 0.85 and factor of safety as 2.5.

Determine th$lfiameter of the stepped shaft to sustain a twisting moment that fluctuates

between +80S Nm to - 500 Nm.
,i{.
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;wtutfi design? Explain. *;h- (04 Marks)

hlar cross section is qffiin Fig. Ql (c). The depth of cross

.-The force P acting offffle bracket at 60'to vertical is 5 kN. The

r*tu;. n,-t, kST l{-h'\P=SkN
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_ :#j Fis. Ql (c) * I ' I @' (r2 Marks)

State and explain the'%flbwing theoriesffiffiilure: (i) Maxinium normal stress theory
/::\ rr, t-- --- -t---,-,&r---,-L1----- ls{& }{Sstr(ii) Maximum shp.q Ctress theory. flryry * " .:: (06 Marks)

Define stress .e..e&entration facto4*. ffiain the metffi$s':"used to reduce the stress

concentrationl$'{:1ru.hine compo.ne@ ; (06 Marks)

A flat plate s;rbjdcted to a tensile ffi bf S kN is sho.qn Fig. Q2 (c). The plate material is
Grey Cas1. Irbn FG200 (o* = @ff|vlPa) and factp:=ffiilfety is 2.5. Determine the thicknessorthffiw #4-., Sb
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(10 Marks)



4a.
b.

Briefly explain the various types of stresses in threaded fasteners.

A structural connection shown in Fig. Q4 (b) is subjected to ffiffi
an eccentricity of 500 mm. The centre distance between

centre distance between bolts I and 3 is 150 mm' Allfih
made of a material having yield strength in tension o

Determine the size of the bolts.

10ME52
(08 Marks)

ric force of 10 kN with
and 2 is 200 mm and the

are identical. The bolts are

Take factor of safetY as 2.5.
(12 Marks)
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G a. Nampd.iffibxnlain any four tpese.,,@ys- .ff-+ (04 Marks)

b. provffHtfiat u Jqrrur. key is equa$ftqt?ong in shear and gy.ffiession. 
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.EW PART - B

following stresses : Allowatlb stress in tensi

Allowable stress in cruffiEq 150 MPa ; A
Sketchtwo views ofjdffihowing major d4i**najor

usingftffi
/kr,e{m MF
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8 a. Explain self locking and*y=g,{.

b. A weight of 500 kN isffi€f,'
50x8cut on them. Th€kfuo

tr."{.:# q.ffi--q (u)

J-e=',P PART - B
A power transmission straftJ$'ffi mm lotg is supporfed by two bearings at A and D' A spur

g"i 20" involute ana fff51ffdiameter is keyed to*he shaft at C 400 mm to the left of the

iisht hand bearine andfuffiven by another spur dwi"directly behind it. A 600 mm diameterIieht tu"a bearing ar{igdriven by another spur,ffiUr99tly behind it. A 600 mm diameter

piU.y is keyed t6hffift&t at B t-o the right oJ"*.tt u"a bearing and drwel a.pulley with a

torizintal U.ft gii&qiy behind it. The ratio,{delt tensions is 3 : 1, with slack side on top'

ih.-drir; tran$a6s +s r.w at 330 .p*.frhffbmbined shock and fatigue factors for torsion

and bending"ar6 f5. Draw the bending fur#.rt diagrams and determine the necessary shaftand bendiqg,qd' 115. Draw the bendmg nffiElent dngrams ans qerermme rne r'esessary silart

diametep.ful} * d (2oMarks)

c. Design a socket and spigot tpledcotter joint to 00 kN. Use theirn axial-fol9gof I
ffiaing: loo"Nfft'l
stress in shek* 60 MPa

J lwn " '*3. re

7 a. Design a doublergivded lap joint usin thick plage@le safe working stresses in

tension, crush4rg shear are 80NkeL2dMPa and O0 6&g:iespectively. Draw two views

of the Joint. **r\ ,,. '- (10 Marks)

b. Determine t\e e of weld requir& s, * eccentric_alll,lbaded weld as shown n Fig. Q7 (b).

The allowab% stress in the we$tis 95 MPa- ,-"ffi
*.s 
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hauling in power screws. (05 Marks)

at a speed of 6 m/min by two screw rods with square threads of
screw rods are driven through bevel gear drives by a motor'

Determine (i) Togquerequired to raise the load (ii) The speed of rotation of the screw rod

assuming Uiittd.a.*s *r of double start (iii) Maximum stress induced on the cross section

of the screw r-ffih*.kt$ Efficiency of screw drive. (15 Marks)
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