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Fifth Semester B.E. Degree Exaffiibn, Aug.lSept.2020
Design of MachineffiFments - I ,r
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Note: l. Answer any FIVE full questionffioosing ONE full qaestion$rom each module.
2. (Jse of Design Data handQ$bii permiaed *fum* $ffi re \"

*fuffif{odute-l Wi'
L a. Draw the stress strain diagraft ffi a ductile material an{brioflV explain the salient points.

(06 Marks)
b. What are the factors ,"Mrrdered for tne setecffiiaterial for a machine component?

%ffi- W" (06Marks)
Explain the codesSqQ$tindards used in machine desigl. (04 Marks)

trw \/ 
--jM

&M 4h ,w-e
Time: 3 hrs. *ce*Y **J\dax. Marks: 80&.'% w y,1s* r."

load. Take E =

*#-S \"4X#"' oRW
2 b. Define strqsre.g{fuSntration. Briefly exptaf,rt}JActors effecting stress concentration.

. J%*; ,# (o6Marks)
b. A rounSffidf diameter l.2d has sglilkiicular groove of diameter 0.2d. The rod is subjected

to u kfuin$ moment of 10 kN-pffi material of the ffiC30 steel (or:294 N/mm2).
Determiifle the safe value of ,d'. 

W"factor of safety ffiW" (10 Marks)

\ * Modure-2 *ryWW -@\ Module-2 ,^w"*qf * ,"*W*
3 a. Derive an expression ropffitan"o.rr rtrGli,ffiiiur impact. W' (06 Marks)

b. A cantilever beam of wYffi 50 mm, depttr lSfufrtn is l.5m long. Itais struck by a weight of
1000 N that falls_ frqfin a height of l0$$&Uriffat its free erukPetermine impact factor,
instantaneous maxilnum deflection. instant}ffious maximunrtftss. instantaneous maximum

"di."
A steelGffi[ilever member
variegffi 45N (up) to 1

450 ffit&nsion). Determjrl at the change of section for infinite life
ies of the material are ou : 550 MPa,

4r..l

+4
tloN

r3tN

l{to rt

(16 Marks)

-**.* Module-3
A mild steel shdTffinsmits 20 KW at 200 rpm. It carries a central load of 900 N and is
simply supportffietween the bearings 2.5 m apart. Determine the size of the shaft, if the
allowable sh@r sfiess is 42 MPa and the maximum tensile or compressive stress is not to
exceedSfuIPa. What size of the shaft will be required, if it is subjected to gradually applied

loads&h (l6Marks)
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Design a knuckle joint to connect two circular rods sgbjffi to an axial tensile force of
50 kN. The rods are co-axial and a small amount of amtrlfiff*nbvement between their axes is
permissible. The desigr stresses may be taken as S0;NThm'? in tension, 40 N/mm2 in shear ..

and 80 N/mrnz in compression. ffi* (08Marks)

Desigr a flange coupling to connect the shaffi.d motor and centrifugal pump for the
following specifications: pump output : j0Qtrtu{tters/minute, total hea{ : 20 m, pump

speed: 600 rpm, pump efficiency = 7O7jrffifi C40 steel (oy: 32$ffiffia) for shaft and

C35 steel (or: 304 MPa) for bolts with ffifof safety 2. Use allowhdb "shear stress in cast

b.

7a.
b.

iron flanges equal to 15 Nimm2. s 
* 

(08 Marks)

Briefly explain the tlpes of fai
Design a double riveted
shell 1.5 m in diameter
as'l 5Yo, allowable tensl
is 56 N/mm2

8a. A solid circula
shown in Fi
is95N

b. A bracket is welded column
80 N/mm2. Determine maxlmum
weld is t0 mm;@
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I f%hxplain the
b. A flat circul

10 a.
b.

300 mm. M ffiret carries a flffiqlra presiure of 0.7 N7mm2. A soft copper gasket is used
to make ttrb:h&rt leak proof. Twplvdbolts are used to fasten the cover plate onto the pressure
vessel. Find'tffie size oiboltuqo {Lat the stress in the bolts is not to exceed 100 N/mm2.

JW (10 Marks)

@* oR
Derive an expression Qr tdrque required to lift the load on square threaded screw. (06 Marks)
A machine slide w{gffing 20 kN is raised by a double start square threaded screw at the rateA mactune sllde we{gnlng zu I(N ls ralsed by a double start square threaded screw at the rate
of 0.84 n/min.ffi&efficient of friction for screw and collar is 0.12 and 0.14 respectively.
The outside dh$&ter of the screw is 44 mm and pitch is 7 mm. The outside and inside
diameters of SeEollar at the end of the screw are 58 mm and32 mm respectivgly. Calculate

Fie.Q8(b) (10 Marks)

the powe$qequired to drive the slide and efiiciency. If the allowable shear stress in the screw
is 30 the screw strong enough to sustain the load.
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ffiffiret.4oints. #q''' (04 Marks)

ffilwith two cover plates ftr{ongitudinal beam of a boiler
f to steam plessure of.q)f N/mm2. Assume joint efficiency
is 90 N/mm'. crushiffiffiess is 140 N/mm'and shear stress
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W' (12 Marks)

(10 Marks)


