Roll No. ........ 20 i B

2037572(037)

Dip. in Engg. (Fifth Semester)
EXAMINATION, Nov.-Dec., 2025

(Scheme : NITTTR)

(Branch : Mechanical)
MACHINE DESIGN, ESTIMATION AND
COSTING

Time : Three Hours | | Maximum Marks : 70

[Minimum Pass Marks : 25

Note : Attempt all questions.-In case of any
doubt or dispute, English version
question should be treated as final.
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(a)

(b)

[2] 2037572(037)
Define the following terms : 2

(1) Duectility
(i1) Creep

(iii) Toughness

(iv) Hardness

Frefeafan = o wim -

(i) =

(ii) =efaEam (Fi)
(iii) oz

(iv) F=ma

List the basic requirements of g

machine element. 2
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(3] 2037572(037)
Describe any four given factors to be
considered in design of machine

elements : 4

(i) Forces acting on the machine

element
(i1) Selection of material
(iii) Manufacturing considerations

(iv) Size. shape and space

requirements

(v) Maintenance, cost and aesthetics

of the designed product
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(a)

(b)

(4] 2037572(037)
(iv) B9 #ama F W0, q5ia 65

) femmm & M o ow
TE-T3Em|, A i
Define the following - 2

(i) Factor of safety

(11) Poisson’s ratio

ﬁqﬁxfmaﬁwﬁ\nha?rﬁhq:
(1)  H ww
(1) @rE 3w

Design a knuckle joint 10 transmit
150 KN. The design stresses mav be
taken as 75 MPa in tension, 60 MPa in

shear and 150 MPa in compression. §

. (a)

(5] 2037572(037)
TFE AT T w0 & W oY W

150 KN &1 799 T4 9gF A ad
A wE, e Sfeas ua Awge
A wimas wEA: 75 MPa, 60 MPa
3T 150 MPa ®1
Or
(3raam)

Explain the various theories of failure
under static load.

wifer wm # w=rta freem % fafis

State the difference between a shaft
and axle. 4
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(6] 2037572(037)

(b) Explain in brief the different types of

keys and also write their applications.

8

Or
(3rer=m)

Design a cast iron protective type
flange coupling to transmit 15 kW at
900 r.p.m. from an electric motor to a
compressor. The service factor may be
assumed as 135, The following
permissible stresses may be used :  §

Shear stress for shaft, bolt and key
material = 40 MPa

Crushing stress for bolt and key
=80 MPa

Shear stress for cast iron = 8 MPa

Draw a neat sketch of the coupling,

[7] 2037572(037)
UF Foifdgs Il ¥ UH FHEYE TH

900 r.p.m. 9T 15 kW wif Fafa w5
Tran 1o (FfHE wERT) ®O1.35 A
=1 Thal 51 Frefafa sfiman ufeas
1 I9AT fFm S AR E
gfeqa™ = 40 MPa

F3 #n Az ® feg w@drgA wfaEa
= 80 MPa
=8 MPa
Fofem w1 TR WH-FOU @feEa
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(a)

(b)

(8] 2037572(037)

Write any four main advantages of

welded joint over rivetted joint. 4
fies Sz #1 qo § de83 WE &
F1E = W@ oy fAfau)

A bracket is welded to the vertical
plate by means ol two fillet welds as
shown in figure. Determine the size of

the welds, if the permissible shear

stress is limited to 70 N/mm?’. 8
wh e F1 9 9w dez % Wem A
FHEM wE § gog fFq 7 & S e
o= 8 farn T €1 gz F faAnd w9
Fifsra, afz avEmm famfa 70 Nimm?
3T
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[9] 2037572(037)
Or

(31x@m)
A steel plate, 100 mm wide and
10 mm thick is welded to another steel
plate by means of double parallel fillet
welds as shown in figure. The plates
are subjected to a static tensile force of
50 kN. Determine the required length

of the weld if the permissible shear

stress in the weld is 94 N/mm”,

TF =@ w2, 100 fom. =€ s
10 fodt. €, F zad AEARE ufza
gog F T 9 g0 Bid 2 | dos
fm s/ &1 @@ 9 50 kN & fem

=01 I o1 @ B 9o F AEIIE
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[10] 2037572(037) [11] 2037572(037)
A @@ wifem Atz agETm fafd Or

94 N/mm° 1 (317

e Select a single row deep groove ball

L e IR —=S0kN bearing for a radial load of 4000 N and

...........
-----------

----------- | an axial load of 5000 N, operating at a

speed of 1600 r.p.m. for an average
(a) Write advantages and disadvantages ol life of 5 vears at 10 hours per day.

Rolling contact bearings over Sliding Assume uniform and steady load.

contact bearings. 4 - . -
& | 4000 N & IzTA 9R 31T 5000 N &

T 7o faftn ) g § e
g faafm £ =1y &Ein THAA
feafam

faq 10 92 97 5 99 & 3fgd Seq ®
(b) Explain the types of Radial ball

bearings. . fem 1600 rp.m. F Tfa W FW F=E
27 T foafitn % w2 e T | T HAE 3 fer wR =i
P.T.O.
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6. (a) Write the objectives of costng.

7.

(b)

(a)

(b)

[12] 2037572(037)
4
Distinguish between estimating and

costing. 4

Define the following terms : 2
(i) Turning

(i) Knurling

fr=fefaa #1 gftfoa Fifs

(i) =fm

(i) =fem

Two 1 m long m.s. plates of 10 mm
thickness are 10 be welded by a lap

joint with the help of 6 mm electrode.

Caleulate the cost of the welding, if : 8

(i) Current used =250 Ampere

[13] 2037572(037)
(i1) Voltage = 30 volt

(111) Welding speed = 10 m/hr.
(iv) Electrode used = 0.1 kg/metre
length of weld
(v) Labour charges =T 2.00 per hr.
(vi) Power charges =3 0.20/kWh
(vii) Cost of electrode =T 35.00/kg
(viii)Efficiency of machine = 60%
1 m == T8 10 mm TR §g FEE H
21 @@ F 6 mm T SIS T Harddl
A Fwg T @9 g 7 &) et
3= ® AEEHL AfesT F AN F
ST AT :
(i)  WgF | =250 T

P.T.O.
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[14] 2037572(037) [15] 2037572(037)
(ii) ares =30 92 60 fodl. = & @z = a3 4 femm M
e WA W wA B T aen 999 7@W
(i) =afegn 7fd = 10 m/hr
: HIFT | T2 F M9 F1 20 9./f92 & @0
(iv) 7@ @®Rie = 0.1 kg/metre
w1z &1 1.2 fodt. & 9 w2 3 g = E
length of weld
(v) #HT =32.00 /hr g I g
I W
(vi) @ 22 = 2020k Wh a °
- 15 - 100 -
(vil) TEHTE &1 94 = 35.00 /kg
XX AHXX
(Viil) e =1 & = 60%
Or <
(37am)
Find the time required 1o turn a 60 mm
diameter rod 10 the dimensions shown in
figure. Take cutting speed as 2() m/minute,
feed as 1.2 mm. Al cuts are 3 mm deep. 050
2037572(037)
TR :
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