
USN 10M852

Max. Marks:100

Fifth Semester B.E. Degree Examinanester B.E. Degree Examination;iune/July 2023
Design of Machine Eterffidnts - I

Time: 3 hrs.

Note: l.Answer any FIYE full questions,
2.Use of Design Data hand book is
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tq,Wt least TWO quesllons from each part.
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ion of suitable materiai for machine element.
,qp,*k. (04 Marks)
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A point in a structural men*W&W subjected to plane*ffireSs as shown in Fig. Ql (b).

Determine ,.&=#- ' *- 'o*"'

(r) Normal and tgrgprffil stress on a plane inclined at 30" to vertical.

(iii) Maximunnffi stress and direction. \u . (10 Mari<i)

df-c. Determine the required thickngssbf ttre steel brackffi$Cection A - A w_hen loaded as shown
ler tqffia tensile stress or i-6dNf-*' ,. 
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c. A power haqa$fieighing_ 4 KN- strikes the mid point of a beam simply supported at its

ends 4 mts aphlThe beam has a depth of 200 mm and width 100 mm. Determine the height

'h' throqgh ..flihich the hammer weight cafi be allowed to fall if the maximum stress in the

beam i*,l,i*gited to 120 MPa. Take E = 206.8 GPa. (08 Marks)
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Fie.Ql [e];1n ffi ''r=' Ftg' Ql.[q]h' (06 Marks)

a. A rod d&cuhr cross sectioi ffi sustain a torsional moment of 300 kN-m and a bending

mot*p8f 200 kN-m. Sq*%#fuE C45 steel havrpg ori"ra = 353 MPa and assuming factor ofmot$p8r200 kN-m. Sq$W#fuE C45 steel having ori"rd = 353 MPa and assuming factor of

saGty: 3, determine t iireter of rod q$ggg,

.,,,- . ,:,::, (i) Maximum noffial stress theory, 
" 

"

i..,,,,.,,-', (iD Maximfinr'*hearstresstheory.
(iii) Distott"! energy theory- (06 Marks)

b. A flat-plates,pb-iebteA to a tensile"&r& of 5 kN is shown in Fig. Q2 (b). The plate material is

having a ulii'mhte strength ou = 2d'0 MPa. Determine the thickness of plate, take factor of

safety as 2.5':" 6 (06 Marks)
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3 a. Derive the Goodman's relationship. ,*" J' (05 Marks)

b. A hot rolled shaft is subjected to a torsional load that \eli,f$d from 330 Nm clockwise and

110 Nm counter clockwise as an applied bending l#; 5f the critical section varies from
440 Nm to -220Nm. The shaft is of uniform cto3*section and no keyway is present.

Determine the required shaft diameter. The malerial hus u, ultimate strength of 550 MPa

and yield strength of 410 MPa. Factor @sEfety : 1.5, size and surface correction

co-efficients are 0.85 and 0.62 respectively.*.Thke the endurance limit as half the ultimate

strength. . h,_ ,."*:,:;;''' 
(15 Marks)
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4 a. A flat circular plate is used to closg@ fl5nges end of a pressure vessel of internal diameter

300 mm. The vessel carries a fluidaffipressure of 0.7 N/mma"" A soft copper gasket is used

to make the joint leak proof. l&fu are used to fasten t\e covei plate onto pressure vessel.to make the joint leak proof. f"2-foo[t$ are used to fasten t4e Cover plate onto pressure vessel.

Find the size of bolts so, thatt&S-tress in the bolts is not exqeed 100 MPa. (10 Marks)

b. The structural connection sltolp in Fig. Q4 (b) is su$ecfed to an eccentric load P of 10 kN,

made of plain carbon*.steel having yield strength of400 MPa and the factor of safety is 2.5.

Determine the sizO'bfbolts. (10 Marks)

,-" ,,.'r a:*g--,t ...-.ryM .f : \o\Erf,

with an eccentricity of 500 mm. tne centre di tween bolts 1 and 3 is 150 mm and

the centre distance bqtrueein bolts I and 2 is 2
made of plain carbon-steet having yield streng
Determine the size'bfbolts. ,*.

All bolts are identical. The bolts are
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A horizontal piece of co

&e*. "*;l'tl&lW.
al=shafting is by two bearings 1.5 mts apart.

s,.located 400 mm to the left of the right
ly behind it. mm diameter pulley is keyed to the

A keyq$-$ear 20' involute
bearirtg,@ is driven by a."

shaft"600 mm to the riehl r{wthe left bearjpg $nd derives a pulley with a horizontal belt
n ratio of the@It'is 3 : 1, with the slack side on top. The drivedireetly behind it. Thel

,,,,,,,,,,,,,{,I:511g11ifg 45 kW
=;K3* 

1.5. Calculate the necessary diameter of the

..,*"r*3haft and angu

selected forl,ch. joint has the*following design stresses ot =lO0MPa, o. =150MPa and

t = 60 MPa. (10 Marks)
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6a.

b. Design a protected type-t.ast iron flange coupling for a steel shaft transmitting 30 kW at

200 rpm. The allowable"shear stress in the shaft and key material is 40 MPa. The maximum
torque transmitted to be 20o/o greater than the full load torque. The allowable shear stress in
the bolt is 60 \@q,iand allowable shear stress in the flange is 40 MPa. (10 Marks)
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7a. Design a double riveted butt joint to connect two plates
riveted and has equal width cover plates. The al
Design a double riveted butt joint to connect two plates 2€ ;; thick. The joint is zig-zag
riveted and has equal width cover plates. The allouwalil*o; tensile stress for the plate is

100 MPa. The allowable shear and crushing stresS.e$& iivet material are 60 MPa and

120 MPa respectively. Calculate the efficiency of !.he,joi"t The joint should be leak proof.

-::.,

,Ar,lm#;

*-J\v

10M852

(10 Marks)

(10 Marks)

b. A solid circular shaft 25 mm diameter is we
shown in Fig. Q7 (b). Determine the leg

stress is 95 MPa.

Explain self locking and pve;ffiling in power

[ -*m e (rv lvr4r Ary

eldgd&CIffi support by means of a fillet welding as

d{ffiions of the weld if-IFe permissible shear

?= 5l{f

8a.
b. A Sluice gate weighr

The screw are operaffif a 600 rpm'motor. Tfu+obfficient of collar friction is 0.03 and

co-effrcient of thr#q@dtion.is 0.]+ fle outeSdiffinetlgf th9 c.oll1 is 100 mm and inner
diameter is 50Mh.Vhe gate is to be raised"at a-rate of0.6 mts/min. Determine the speed of
screw andp:.1$&Bquired to raise, take Try ofreduction dnve 

i 
(15 Marks)

rling in power screw*. 4r (05 Marks)
is raised and lowere$@ two 75 mm square threaded screw.
r0 rpm'motor. Tfu+iibfficient of collar friction is 0.03 and
0-14. The outer diffineter of the collar is 100 mm and inner

+il
d

,*ffi
B*njt

t]l

Fie.Q7 (b)
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