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Fifth semester B.E. Degree Examination, July/August z0z2
Design of Machine Elements - I

'l-ime: 3 hrs. Max. Marl<s: 100

Note: Answer my FIVE full questiotrs, choosirtg ONE .full question.from each module.

Module-l
a. Explain standarcls and codes used in design.
b. List and explain the factors to be considered fbr selection of material

component.
c. Stresses in a2D stressed body as shown in Fig Ql (c). Determine

(i) Norntal and tangential stress on a plane inclined at 45'.
(ii) Principal stresses and their directions.
(iii) Maximum shear stress.

's* t'li'r,
I
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Fig. Ql (c)
OR

a. State and explain the lbllowing theories of failure:
(i) Maximum normal stress theory. (ii)
( iir) Distortion energy theory.

b. A bar of dianteter 50 mm sub.iected to an axial load of i0 kN and twisting
3 kN-m, 'l'he bar is made up of steel C30. Irind the factor of'saf'ety according to,

(i) Maximum normal stress theory. (ii) Maximum shear stress thcory.

Module-2
3 a. What is stress concentration? Ilow to reduce it? (05 Marl<s)

b" Determine the diameter olmember as shown in I.ig. Q3 (b) by taking stress conccntration
into account, if the member is sub.iected to

(i) Bending moment ol'200 N-m
Il'' o, : I20 MPa, t = 60 MPa

(ii) Twisting moment o[300 N-nr
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(05 Marks)
lor macl-rinc

(05 Marks)

(10 Marks)

Maxinrum shear stress thcory.
(10 Marks)

momcnt of

(10 Marks)

(10 Marks)

0 rlidr--{
r"/d ;F t
I ;- I ,r"v _ _v F'is Q3 (b)

c. A unl<nown weight talls through 20 mm on a collar rigidly attached to the lowcr cnd o1-a
vertical bar 2 nr long and 500 nrm- section. Il'the rnaximum extensiorr is 2 mm. What is thc
corresponding stress and values o1'unknown weight? Take G:200 GPa.
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a.

b A Cantilever beam shown in Fig. Q4 (b) is subjected to load varying iirtn F to 3i

Dctermine the maximum load that the mernber can withstand for iniinitc liib. "l'hc matcrial

of beam is cold drawn SAE1025. Assume Notch sensitivity : 0.9, Size lirctor 0.85.

Surface factor: 0.88, o,, :550MPa, ou :470 MPa, o,,, :2J5 MPa, liOS 2. (15 )Iarks)

-trt l-
Fig. Qa (b)

Module-3
Design a rigid CI flanged coupling used transmit 50 kW at 300 rpm. 'l-hc ovcrall torcluc is

20o/o grealer than mean torque. The allowable shear stress fbr shaft is 40 MI']a and shcar

stress lor CI {lange is l5 MPa. Assume key sha{l and bolt are made up ol samc matcrial.
(10 Marks)

Design the knuckle joint to transmit a load of 40 kN.'fhe material selected lor jotnt iras thc

lbllowing design stress.

o, = 100 MPa. oc : 120 MPa , t : 55 MPa. (10 Marks)

OR
A power transmission shall having length betrveen bearings is 600 mm cart'ics a pullcy o1'

400 mm diameter having weight 400 N mounted at middle of'tlre shaft. Thc shalt rcccivcs

40 kW at 600 rprn by a Flat belt drive. Power from shaft is transniitted through anothcr
pulley of diameter 600 mm. Weighing 600 N over hanging at the right hand bcaring by 200

mm. The belt drivers on pulley are right angies each other.'fake ratio o1'bclt lcnstons as 3.

OR
I)crive Soderbergs relation fbr Fatigue failure.

Determine the diarr-reter of shail.

Module-4
Explain the lailures in Riveted Joints.
Design 'l'ripple Riveted zig-z,ag lap joint fbr a pressure of 1.5 MPa
1 5 m. 'fhe allowable stresses in tension, crushing ancl slrear are

75 MPa respectively.

l'\

(05 NIar

(20 Marks)

(06 l,larks)
and diamctcr ol vcsscl is

100 Ml'}a, 125 MPa and
( l4 Nltarks)

a

b

OR
A plate of 80 mm wide and 15 mm thick rs to be welded with anothcr platc by singlc
transverse and double parallel weld. Determine the length ol parallel wcld il joint is

sub.iected to both static and tatigue loading. 'fake o, = 90 MPa and t:55 MPa. (10 Marks)
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Determine the size of weld for welded
permissible shear stress for the material
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joint subje.,.O,*O ;;';;;,*,
is 75 MPa.
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in li'ig. Qtl (b). 'l'hc

(10 Marks)
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Module-5
9 a. A base plate of drilling machine is mounted by three steel boits equally spaced on a bolt

circle of diameter 0.3 m. The diameter of base is 0.4 m. The spindle is positioncd at a radial

distance of 0.335 m tiom the column and subjected to a force of 4.5 kN. Detcnninc thc sizc

bolt, if the allowable stress in bolt is 100 MPa. (12 Marks)

Explain the stresses induced in a screw, fastening fbr static and dynamic loading. (0ti Marks)

OR
l0 Design a screw.jack with a 1ift o1'300 mm to lilt a load of 50 kN. Select stcel C40 lor scrcu,

( o, = 328.6 MPa) Phosphor bronze ( 6u, =345 MPa, o, = 138 MPa) for nut. (20 Marks)

*rkr<rr*

Fie Q8 (b)
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