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Fifth Semester B.E. Degree Examinatffidffieb.lMar.2022
Design of Machine EleWnts - I

Time:3 hrs. 
.. ,.i;; 

Max. Marks:100

Note:l-4n swer any FIYE full questions, selecti4$1W least TWO questions fro* each part.

2. Use of Design data hand book permiffifiry{s' .+i

3. Any missing data can be suitably asiumed.

PART - A,,,,,,ffi

Sketch and explain biaxial and triaNial'principal stress.
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Define standard and codes. ,,i , -;'rii"' (04 Marks)

A point in a machine memb-ei,pu6ject to plane stress as shown in Fig. Ql (c). Determine the

following:
(i) Normal and tangqqi4l'rtress intensities on p-lafl'd.IvtN inclined at an angle of 45'.

(iD Principal stresseha$d their direction. ''r'1'-'::

(iii) Maximum sheaflstress and direction of.therylanes on which it occurs. (10 Marks)
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a. What is factor of safety and discuss factor influencing selection of appropriate value for

b.

c.

factor of safely. ' ',

Explain.ttr'p Rankine's theory, . 
'l;1

-'-I. -*-:::::::i:+::, '- - - J::::.:.::.. l.t-' li.,,,.,tti.;,. '"

A 60.q .diameter circular;,16d-,1$ subjected to lo'Htlsras shown in Fig. Q2 (c). Determine the
,+a ri! ,

naturd.aird magnitude of itical point. ''' (12 Marks)
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E xp lain the S o derbergfu *rryr*lter io n?

Write the effect of faqtoi"S on Endurance limit.

strength,500 MPa and endurance strength 350 MPa.
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A circular bar of"6p0 mm length is supported freely at its two ends. It is acted upon by a

central concentia{ed cyclic load having a minimum value of 30 KN and a maxi value of
60 KN. Deterfiide the diameter of bar by taking FOS of 2, size effect of 0.85, surface finish

factor of.0.9;'The material properties oftar are given by, ultimate strength 650 MPa, yield

*:fls+oH&

,Tie.Ql (c)

(10 Marks)



;,t,ii,,
4 a. Define threaded fasteness and explain the terminology of thlq,fl0ed screw.

b. A pulley bracket as shown in Fig. Q4 (b) is supportq{b5t'i4 bolts, two at

B-B. Determine the size of bolts using an attowatte-i'tffi stress 30 N/mm2

of the bolts. :j]','1,

1oME52

(08 Marks)

A-A and two at

for the material

30lt"tf

(12 Marks)

Comparp- t
as thaf,lci'f;

:i".. \r
.{ffrtmrteight, strength and stifftrcss of a hollow shaft with the same external diameter5a.

b.

as thatl.6'ft,,.a solid shaft. The in*t$g diameter of the ho{,[gw shaft being half the external

diamt+t$* Both shaft have the sa.rnd* erial and length,:.rl,r'li (08 Marks)

A hoisting drum of 500 mm diaileter is keyed on to a ihaft and is inteaded for lifting a load

of 20 I(N at a velocity offl.$mlmin. The shafis\Upported on twelt:bearings and carries a

gear of 400 mm diametoryufuerhanging the neaiest bearing by 200*mUt'(i.e. 200 mm to the
of 20 I(N at a velocity offl.$mlmin. The shaftis\Upported
gear of 400 mm diametoryufuerhanging the nearest bearing bygear of 400 mm diameto@tuerhanging the nei{iEsl6.*irg by 200 rnm (i e.100 mm to the

right of the right haq1p1;6*ing). The ggqp, io is 12 : l. Det0rmile the power and

revolutions per minqtd.'of the motor.retuifted, assuming,,'a drive efficiency of 90Yo', assuming.a drive efficiency of 90Y".- - , - -----^-- r -- ---- ..1:.- :r:" ,,.4.r.,rr:!r r u........ : ..

Determine also the diameter of the shaft'fstithe hoisting d.ru 'assuming that the material of

diamB6,6 Both shaft have the sa.rqfi.matertal and lt

A hoisting drum of 500 mm diameter is keyed on

the shaft for thefibi$ing drum, assuming that the materiat'ofthe shaft his an allowable shear

stress of 60 ttlPb.'fne distance befwden the bearings is 1000 mm. Pressure angle V:20".
For suddenty applied load with minor shocks the fatigue factor 1o- be applied to the

compffi bending moment pnd,1he numerical r;f,F,grtinea 
shock and fatigue factor to be

applie#o the torsional mgrdelt are C, =2 ariil.'Ct = 1.3. Sketch the relevant bending

moment diagrams. (12 Marks)
'''

a-':.:=A-'splined connectioq,S hn automobile'*t*Brsmission consists of 10 splines, cut in 58 mm
;,,*e.$cliameter shaft. fhqbtfutght of each spline is 5.5 mm and the key ways in the hub are 45 mm

'" long. Determine'the power that.riray be transmitted at 2500 rev/min. Allowable normal

pressure on spl$e is limited to 5 MPa. (04 Marks)

b. A rectanffiri. s'unk key 16 mrfriilide xl2 mm thickx 75 mm long is required to transmit

1400 N-m forque from a J0,,,':lrrrn diameter solid shaft. Determine whether the length is

sufficient or not if the pe*mi.asible shear stress and crushing stress are limited to 56 MPa and

168 MPa respectively.,",,,,, "' (06 Marks)

c. Design a sleeve coupling to transmit 10 kW at 200 rpm. The allowable value of shear stress

and iompressive stiess for the shaft and key material may be taken as 60 N/mm2 and

130 N/mm2 reppectively. Use allowable shear stress in castiron sleeve equal to 15 N/mm2.
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Fig. Qa. )

(10 Marks)
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(10 Marks)

If the allowable stress is 100 N/mm2,

(10 Marks)

(10 Marks)

7a.
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A bracket in the form of a plate is fitted to a column by n"r_effibf four rivets A, B, C and D

in the same vertical line as shown in Fig. Q7 (a).AB ?*PJffif-CD = 60 mm and E is the mid

point of B and C. A load of 50 KN is applied to the ffi,ffit at a point F, which at horizontal

distance of 150 mm from E. The load acts at an an$ffi,8O" to the horizontal. Determine the

diameter of rivets, which are made of steel traviag,a yield stress in shear of 160 N/mm2.

b.
:..:::.

A welded obrureOtion is as

determinefuiize o f weld.

-dr '=;:,,1. 'Y
,{i

,,.,r.rhxi.

Fig- Q9{a)
shown in @Q7 (b).

a. Exp,lain self locking and'bV-ffhauling in poweJ screw. (04 Marks)

b. ,, What is thread and explaid'the types of threads? (06 Marks)

c., , ''A iriple ISO, trapeioidal thread screw is operated by a torque of 40 N-m at its lower end'

"" .,::The nut is loadgd O prevented frorrd'turning by guides. The screw has 48 mm outside

diameter with! rhm pitch. Assunriry$She thread co-effrcient of friction is 0.15, determine

(D Whethersfthe screw overhd!14*?Comment on it.

(ii) The'bbd which could be raised.

(iii) The average bearing,prdssure between the screw and nut thread assuming nut length

being 50 mm.
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Fig. Q7 (b;"""'','
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