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Nore: i) Attempt any five questions.
=i urg ueAl Y g1 Hifgl
11) All questions carry equal marks.
Tt weAl & qHH 3P 2|

iii)In case of any doubt or dispute the English version
question should be treated as final. ‘
ot Y PR & Weg areat faare Y (RURY o sl umy
& UL P AR 7HT TR

1. a) Whatismeant by stress concentration? How do you like
it into consideration in case of a component subjected to
dynamic loading?

FE Qehal A @7 arad 8 7 Afdefia Aifeén & snfiw aew
& AT § N9 3 HH I AI@AE?

b) A cold drawn steel rod of circular cross-section. is
subjected to a variable bending moment 565 N-mto 1130
N-m as the axial load varies from 4500 N to 13500 N.
The maximum bending moment occurs at the same instant
that the axial load is maximum. Determine the required
diameter of the rod for a factor of safety 2. Neglect any
stress concentration and column effect. Assume the
following values: '
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Ultimate strength = 550 MPa

Yield strength =470 MPa

Size factor = 0.85

Surface finish factor=039 . .
Correction factors = 1.0 for bending

= (.7 for axial load
The endurance limit in reversed bending may be taken as
onc-half the ultimate strengths.

TAPR BIA-AaT H b 3 it 1 e i g B
565 N-m ¥ 1130 N-m O U@ aR<ifad gt arel &1 &
F fovar mar § F9ifd el R 4500 N ¥ 13500 N
T o= grar B siftieam g a1 e S & @ B o
Heffa IR arftrean @ B1 gren & BRE 2 & e As &
g A 1 FulRer =) 6t ff a9 wewar sik
4 T H e ) Fr=feRed = o= &
3ifor ara = 550 MPa
SUS d16d = 470 MPa
HR BRS = 0.85
g EH DRD = 0.39
FUR BRS = 1.0 gF & forg

= 0.7 3refta R & .fo
Iee FH1 A Herfae i T 1 SiferT @it v smur A
ST el 2 :

2. a) . Define equivalent twisting moment and equivalent bending

- moment. State when the two terms are used in design of
shafts?

[EGST AT &(07 3R WAGET FPA a1 &07 @ GRIRT ax|
A 136 519 Q) q1ea) T ST ATFe F FSSNZ-H v siar g1
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b) A 45 mm diameter shaft is made of steel with a yield

b)
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strength of 400 MPa. A parallel key of size 14 mm wide

and 9 mm thick made of steel with a steel with a yield -
strength of 340 MPa is to be used. Find the required length

of key, if shaft is loaded to transmit the maximum
permissible torque. Use maximum shear stress theory and.
assume a factor of safety of 2.

Ueb 45 R &1 T aFE 400 MPa &t IS aifed @ A
A T 997 BT 21 340 MPa &6l Hies T aral LA &
qr e A &+t 14 frft 91 sk 9 At A s Y
W@ﬁwwmmalaﬁmzﬁrm
3T A ARG A & forg Als R 1T 8, a’tgﬁﬁ
aTasaE AT U Aftdead Jawan uREe Rigid o
WA R AR 2 Y GRET BT HRD A |

Design a spring for a balance to measure 0 to 1000 N
over a scale of length 80 mm. The spring is fo be enclosed
in a casing of 25 mm diameter. The appro?mnate numbf;r
of tums is 30. The modules of rigidity is 85 KN/mm-<.
Also calculate the maximum shear stress induced.

80 frft ofarE & A W= 0 R} 1000 N HIGH & forg Hgerd
ﬂif%ﬂwf%fﬂ%aﬁaaﬁlﬁﬂaﬁzsmalﬁasanm
¥ der fear ST &1 gETEl it srEEia |t 30 21

' ARl & ATSYeT 85 kN/mm? g1 ARa srftremas smrsaur

wfdrer &+t 7o Hio
i) What do you understand by overhauling of screw?

B b NGRGINT N AT F4T FAFA & ?

PTO

b)
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i) What is selflocking property of threads and where it
is necessary?

Wﬁiﬁﬁaﬁaﬁnﬁqﬁrzﬂnéaﬁ?ﬁaﬁﬁaﬂmw
272 | :

Write a short note on uniform wear theory and uniform

pressure theory and give the expression for mean radius
in both the cases.

qﬁﬁt&ﬁmazhﬂaﬂ?@qﬁﬁmamﬁwwm%

%ﬁaﬂ?aﬁ@mﬁﬁwﬁwéﬁwma

A single plate clutch, effective on both sides, is required
to transmit 25 kW at 3000 r.p.m. Determine the outer
and inner diameters of frictional surface if the coefficient
of friction 0.255 ratio of diameters is 1.25 and the
maximum pressure is not to exceed 0.1 N/mm2. Also

determine the axial thrust to be provided by springs.
Assume the theory of uniform wear.

wﬁm%m,ﬁaﬁwém%,aﬁ
3000 r.p.m. TR 25 kW fasielt it amasaemar gt 21 adu

ToN 0.255 SR T IR 1.25 & 3R aifrpay eqrg
0.1 N/mm? & 31 18 &1 BT g1 wem fve o) aret
&l ere ot ot FufRa w1 3 very 3 Rigig Sy e S

What is Self-energizing brake? When brake become self
locking? ..

TE-FifaE 36 a1 &7 WY A Wb AT &) ST 31
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In a band and block brake, the band is lined with
14 blocks, each of which subtends an angle of 20° at the
drum centre. One end of the hand is attached to the
fulcrum of the brake lever and the other to a pin
150 mm from the fulcrum. Find the force required at
the end of the lever 1 metre long from the fulcrum give
a tongue of 4 kN-m. The diameter of the brake drum is
1 metre and the coefficient of friction between the
blocks and the drum is 0.25.

s §3 3R 1P A H, 9 DI 14 iepl > WY Gldaag
e sirar 8, R | e §9 & dg R 20° FT P
ARG AT 81 81 &1 U RRT 8 flar & Felepd | ofs7
BT 2 ok gEvT Benhy | 150 fft A | et ger &
FotshT W 1 Hiex oid eftar 3 3fq & s o s HIR,
4 kN-m &I 59 qifSrei 8 g9 o1 &g 1 Hiex & 3k <die
3R g9 & &g gy @ o 0.25 &

List the important physical characteristics of a good
bearing material. And also explain what is bearing
characteristic number?

Uk IS IR dreil [t &Y Tgeagel Wi gt H
Tt a7 1501 3R g7 3f Iars s orR Rdvar dem wm g
A footstep bearing supports a shaft of 150 mm diameter
which is counter bored at the end with a hole diameter of

50 mm. If the bearing pressure is limited to 0.8N /mm?
and the speed is 100 r.p.m. Find:

1) The load to be supported
ii) The power lost in friction
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T Geeey R 150 it =y & o amae o1 gae
el @ S 50 frft & B = & | i F B R il
21 afd 3R g9 0.8N /mm? a& W & 3k 7Ry 100
r.p.m. gl %ﬁ

i) wRia R aren W

ii) Yo d Wig g af

What are rolling contact bearings? Discuss their

advantages over sliding contact bearings. And write a brief
note on factors effecting the life of a bearing.

Mo <iuds RaRn @ 2 dad faR f N
oIl 1 ==t a1 3R feafRn & Sfa @1 wnfag o= aret
PRePI W b Afdw feoaoft foifRag)

A ball bearing subjected to a radial load of 5 kN is
expected to have a life of 8000 hours at 1450 r.p.m. with
a reliability of 99%. Calculate the dynamic load capacity

of the bearing so that it can be selected from the
manufacturer’s catalogue based on a reliability 0f 90%.

5 kN & faer 4R & Il @ dfcar i & 99% &t
fasaa-itaar & |rRr 1450 r.p.m. WR 8000 € 1 Siiad 89 &t
Iiiq 21 3RR 9 ferefter WR amvam Y o g arfds 39 90%
& et & MR W Fsian P Feciin | g ST a5

Write a brief note on any two of following:
1)  Soderbergs equation and state its application to different

types of loadings. https://www.rgpvonline.com

11) Describe with the help of neat sketch, the types of various

shaft couplings mentioning the use of each type.

i1i) Why are square threads preferable to V-threads for power

transmission?
iv) Show that the efficiency of self lockmg screw is less than
50 percent.
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iii) TR g & e V-dgw & 7y FEER I 3w
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