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AU/ME-602-CBGS
B.Tech., VI Semester
Examination, December 2020
Choice Based Grading System (CBGYS)
Machine Component and Design
Time: ThreeHours
Maximum Marks: 70
Note: i) Attempt any fivequestions.
fop=gi ara el Pl gl DT
i) All questionscarry equal marks.
ot meAl & T 37 Bl
111) Assume suitable missing/misprint dataif any.
S T4/ fafiie s1er 919 |
iv) In case of any doubt or dispute the English version
guestion should be treated asfinal.
forelt off TR & g Sra faarg &t fRAfT H st e
&% YT P 3AfTH AT TRAT

1. @ What are three basic modes of failure of Mechanical
component?

T [ HYMIC &b I 9P heRR Aled & IR H §d18U|

b) Whatisdistortion energy theory of failure, wheredo you
useit?

fSHCRAT Tl bl Ut oA a1 &, T8 @l SUANT Bl 8 2
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2. A component machined from a plate made of steel
45C8 (S, = 630 N/mm?) isshown in figure 1. It is subjected
to acompletely reversed axia force of 50 kN. The expected
reliability is 90% and factor of safety is2. The sizefactor is
0.85. Determine the plate thickness t for infinite life if the
notch sengitivity factor is0.8.

U HefF BT GCPh ghel U Tolc A SR TRT g S fh
45C8 (S, = 630 N/mm?) ¥ &1 8371 & (Fig. 1) I8 =ic 50kN
& completely reversed axial force @1 Feldt gl Wic &t
reliability 90% 3iR Factor of Safety 281 Sizefactor 0.85 3iR

Notch sensitivity factor 0.8 g 3 tic &l AICTS t ST P~ dTfeh
infinite life &I

LZ 5r
T
< 100mm S0m >
P = +50kN . P = +50kN
Figurel
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3. A mild steel shaft mounted on two bearingsA and B, 240 cm
apart carries two gears C and D located at distances of
25 cm and 40 cm respectively from left and right bearings.
Gear Cis60cmindia and gear D is20 cmin dia. The
shaft transmits 20 kW at 120 rpm and power is delivered
to gear C and taken out at gear D. The tooth pressure acts
vertically downwardsin both gears. The weight of gears are
10 kg and 40 kg respectively. Design the system and find the
size of the shaft.

T mild steel shaft, § fSIRT A SR BSI fb 240cm R 8, W
feepT 8311 21 &1 gearsC 3R D AT 25 cm 3R 40 cm &R @
SR T 31 R T 81 Gear C 60 cm 3R Gear D 20cm
T & g Ig shaft 20 kW &l giar 120 rpm & TRIPR Rl 8
ST 5 gear C 1 a1 @ gear D ¥ foram STl 21 Tooth pressure
SHI fiRR™T 1 Ff9ad = Brf axd € §F1 fRIR™T T ao shae:
10 kg 3R 40 kg 1 9 shaft i size Fraferyl

4. @ What type of stress is induced in helical compression

bearing? Explain.
U% helical compression bearing¥ a5 AR & stresssi
ol g2 AHSIEU
b) What are different types of threads used in Power

screw?
UleR 5 H SUYF 8 dlel STl ciich & threadsd
IR ¥ gyl
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5. Itisrequiredto design ahelical compression spring subjected
to a maximum force of 1250N. The deflection of the spring
corresponding to the maximum face shoul d be approximately
30 mm. The spring index can betaken as6. The springismade
of cold drawn steel wire. The ultimate tensile strength and
modulus of rigidity of spring material are 1090 N/mm? and
81370 N/mm? respectively. The permissible shear stress for
the spring wire should be taken as 50% of the ultimatetensile
strength. Design the spring and calcul ate

a) Wire diameter

b) Mean coil diameter

c) Number of active coil

d) Tota number of cail

e) Freelength and pitch of coil

U% helical compression spring @1 1250 Newton s &1 ag
IR & foTq fSoTTgT et 21 BT a1 <tférehe deflection 30 mm
g1 Spring index 6 g 3R Ig cold drawn steel wire &t &+t 2.
fSrFeh! Ultimate tensile T 9 ATge 3t Reifecl shvr:
1090 N/mm? 3fiR 81370 N/mm?2 AL g1 Shear stress
(permissible) @1 A ultimatetensile strength 3 31eIT (50%)
g1 Spring 7 f$SI18T X g 171 &1 deg garsu|

a Wire diameter

b) Mean coil diameter
c) Number of active coil
d) Tota number of cail

e) Freelength and pitch of coil

6. @ What arefriction materialsused in brakesand clutches?
Brakes 3iR clutches™ Ugad friction materials & I
CRIEN
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b) What isinternal expanding shoebrake?
Ue |nternal expanding shoe brake T TH=ETTS |

7. Anautomotive plate clutch consists of two pairs of contacting
surfaceswith asbestosfriction lining. Thetorquetransmitting
capacity of the clutch is 600 N-m. The coefficient of friction
is 0.25 and the permissible intensity of pressure is
0.6 N/mm?. Due to space limitations, the outer diameter of
the friction disk is fixed as 250 mm. Using uniform wear
theory, calculate

a Theinner diameter friction disk plate

b) Thespringforcerequiredto keeptheclutchinanengaged
position.

Teh JeMIed Tl derd $I QT contacting Az asbestosfriction
I lining & ST 8 21 et 600 N-m. T YTeR transmit &R
HahdlT g1 Coefficient of friction 0.25 3iR permissibleintensity
of pressure 0.6 N/mm? g1 Clutch i &7 dTest @Y 250 mm
A ST 18! & Fahall 21 Uniform wear theory gRT =T &1 A9
EGIEN

37) Theinner diameter friction disk plate.
§) Spring force S f& clutch @ engage position ¥ W |

8. Write short notes on any two.
a Modified Goodman'sdiagram
b) Properties of lubricants
c) Fatigueloading of springs
d) Typesof rolling contact bearing
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e & foregl §1 o e feooft o
37) Modified Goodman'sdiagram
§) Lubricants & Properties

) Fatigueloading of springs

§) Rolling contact bearing & YR
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