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1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of programmable & Communication aids are strictly prohibited.
5. Use of non-programmable scientific calculator is permitted.
6. English version is authentic.
Marks
Q.1 | (a) | Define Following Terms:- (1) Strength (2) Ductility 03
(3) Hardness.
U1 | () | «llAetl vel cdluAlRld $20:- (1) 228 2) s52l(all 03
(3) 5(6sidl.
(b) | Explain Stress Concentration. 04
(Od) | 2 SlLSUel YAl oY
(c) | Determine the six standard spindle speeds of the machine having 07
minimum speed of 250 rpm and maximum speed of 750 rpm.
(5) | MO A1) 250 rpm Wl HeH 750 rpm HSU HRlddl He{letell | 09
£9 22155 Rus5d 35U 20,
OR
(c) | Determine the standard sizes of six round bars having smallest 07
diameter of 20 mm and largest diameter 64 mm. also determine the
section modulus of each round bar.
(5) | Alell otiof) a1 20 HIH] w4 Alell H12) el 64 {1l wuddl &9 | 09
UGS WIRe1L 22153 5¢ M. €35 UGS Gi1Re] As2Ael HISYAH UBL
20lel.
Q.2 | (a) | Listthe applications of Knuckle joint. 03
USL2 | (W) | olsd o2 oll GUALL quil. 03
(b) | Define machine design. Explain factors affecting the design of 04
machine element.
() | Heilel (Shleel cdlullld s, Helld Al ol Wedlad 1Y | 0¥
Sl URWuLl ¥ydl.
(c) | Two rods are to be joined axially with cotter joint to take 30 KN axial 07
load. If permissible stresses for rod material are [ot | = 70 MPa ,[1] =
40 MPa and [ocr]=110 MPa, Determine the following dimensions
while designing a cotter joint. a) diameter of rod b) diameter of spigot
c) diameter of spigot collar.
(5) |30 KN A&y &R ddl {2 A R1S A 5122 W&o 1A 1efld Ad | 09
15dlell 8. % S ol M Hie UMAlHE A [ot] = 70 MPa
J[1] = 40 MPa ¥l [ocr] = 110 MPa &1, dl 5122 %12 (SH18el
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Q.2

(@)

List the applications of Cotter joint.

03

U2

()

s122 %192 oll GUUdL qul.

03

(b)

Explain the failure of riveted joint with neat sketch. Also state the
application of riveted joint.

04

(“)

YES ¥BY A8 RAes wlHe <l [(idsndl YUl RAeS 1o «il
GURA12L Yl slicil.

oY

(©)

Two 12 mm thick plates are joined with single riveted lap joint using
15 mm diameter rivet. If the pitch for the rivet is 50 mm, determine the
strength of the joint. [oc ] = 160 MPa ,[t] = 90 MPa. Take (6t)=100
N/mm?
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(5)

o) 12 HlHl st w@ela 15 HIH] culyetl Rdes) Gualal s34 Rialg
[RA2s QU 1e5e2 U1 \sdlHi 11 8. %) [Rde Hle (U 50 HlH]

8, dl 162 ol HwodLe «155] $2). [oc ] = 160 MPa, [t] = 90 MPa.
Take (6t)=100 N/mm?
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Q.3

(@)

Define Following Terms:- (1) Mechanical advantage (2) Leverage
(3) Load arm.

03

U3

()

oﬂilrm uel cqlullld sU- (1) M3eilsa dlet 2) dlaes (3) dls
Y.

03

(b)

Define Shaft and name different types of Shaft.
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L& UUALRIA 53] Aol AULsell [alay UsIR) il otlH 1Yl
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A semi elliptical spring with 900 mm span and 55 mm width of leaves
is fixed in the centre using 50 mm wide band. If the thickness of each
leaf is 5 mm, determine the number of leaves to sustain 5500N load in
the centre. Maximum permissible bending stress is 490 N/mm?. if the
first two leaves have the full length of the spring, find out the deflection
of the spring. Take E=210KN/mm?.
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50 H1H uslol Aesell GuAlaL 530 Heai 900 HIH] Lot w4e 55
Y] uslaugalal A4l odlllsd (Rioel Headi (4(&dd sdIui
wLd . %) 35 dlcysfl anste 5 HIH €1, dl SegHi 5500 N dlsal
esldl Awdl Ul dledsd]l Adual o155l 5. Hedd WHAlwd
Q591 R 490 N/mm? 8. ) uelH & efley 4yel duile «fl (Rl
421d 8, dl (R of [dudsl 20e). E=210KN/mm? ql.

09

OR

Q.3

(@)

State the application of leaf spring and materials of leaf spring used for
automobiles.
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()

dls (Ral ol GUALIL Aol WlHlW LS HI2 duldl dls (Rl Hi
KL UG o) GUALIL ALY & A w.LLdl.
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(b)

Define Key and name different types of Key.
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Sl A AR 52\ W Sl etl [alay UsiR) «il oild A1)

oY
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A shaft is required to transmit 1200 N.m torque to the pulley through
the key. Determine the dimensions of the key and shaft diameter. For
both, shaft and key, permissible stresses are [oc ] = 100 N/mm? ,[t] =
50 N/mm?

07




(5)

sl IR0 Yeldi 1200 N.m 215 UdLRd Sdl HI 2ULs2eil e U
8. 51 Wal 252 ALl URHILI o155] 5. 2ULs2 2al 51 ofa UL,
WHAlug R 8.

[oc ] =100 N/mm?, [t] = 50 N/mm?

Q.4

(@)

Differentiate between shaft, axle and spindle.

03

Ugl4

(4)

L&2, W5 Aol [RUoSE d) of] dslad AU
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(b)

Define eccentric loading. List the machine elements subjected to
eccentric loading.
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(W)

AA[2s 411 culvAlRld s XA [2s dllSo @19 uSdl Uil
clecilefl YR vietidl,
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A knuckle joint withstands a tensile force of 8 kN. The material of the
joint has a tensile strength of

70 N/mm?.Compressive strength is 50 N/mm?,

shear stress=45 N/mm?. Decide the following dimensions while
designing a knuckle joint. Calculate : (1) rod diameter (2) diameter of
the knuckle pin.
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(5)

WS o156 o2 8 kN oll dlll Wl HlHsll 52 8. o2 ol
AHA ] 1l B2 70 N/mm? 8. s1{ld 222 50 N/mm?2 8, (1R
RWU=45 N/mm? 8. «sd %2 [SHIoel 52cdl dwd Al
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Q.4

()

Write complete design procedure for lever.

03

V.4

()

cflaR HI2 UYLl (SHLoet UlsL cud).

03

(b)

The frame of C clamp has rectangular cross section of 60mm x 30mm.
A maximum clamping load of 30kN is acting at a distance of 200mm
from the inner edge of the frame. Find maximum stress and minimum
stress.
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(“)

C $A1Us{]l FHHI 60mm x 30mmell GuAIRY 518 Aot 8. 30kN
ol HedH $A[R02L |1S FHell vieed] g1eil 100mm «il wdR s1d 52
8. YUY U Wal RYeidy 12y 20l
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Determine lever dimension of a Rocker arm lever is used to lift the
load of 3 kN. acting at the end of short arm of the lever. The length
of short arm is 150 mm and long arm is 200 mm. The angle between
two arm is 140 degree and allowable stress [cb] = 80 N/mm?2.Take h

=2.5b. Pb=8 N/mm? and [T]=40 N/mm? .

07

(5)

(Gidetl 20 I oil vid 3 kN ol @R GULSAL HI2 A5 I
cfldrs] lar SluNeRlst o551 521, 2112 WIH ol €edle 150 mm vl
cloL A1 ofl Godls 200 mm 8. A w1 dRsi) W 140 S 8
Wl ANGlAnd dRlld [sb] = 80 N/mm2 h=2.5 b @l. Pb=8 N/mm?
and [T]=40 N/mm? .

09

Q5

(@)

Give the classification of pressure vessel.

03

U5

()

YAAUY of 491521 (U,
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(b)

A cylinder with 160 mm inside diameter and 15 mm plate thickness
is subjected to internal pressure of 8 N/mm?. Determine: (i) Hoop
stress (ii) Longitudinal stress (iii) Maximum shear stress in the
cylinder.

04

(“)

160 mm &1l 1 Wal 15 mm W@esil 2151 Ylddl (e 8
N/mm? ol WidRs el Hildd 8. () U dld (i)
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Following data refers to a pillar crane of a capacity 50 KN:
Pillar flange diameter = 2.2 m

Bolt circle diameter = 1.8 m

Eccentricity =4 m

No of bolts = 6

Allowable tensile stress = 60 MPa

Determine the size of the foundation bolt.

07

(5)

o{|dell 321 50 KN &Hdlefl (UeR Jetell el 2410 8
e sdoy el = 2.2 Hler

wlee adn iy = 1.8 HleR

pA21{12] =44l

ole2of] vl = 6

AGldnd dlLl dlld = 60 MPa

51652101 W €2q] 1692 o155] 5.
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OR

Q5

(a)

Compare journal bearing with anti-friction bearing.

03

VA5

()

o] ey AR2L Y12 ogetd AR ddell 5.

03

(b)

A deep groove ball bearing is subjected to radial load of 12KN and
thrust load of 6 KN. The inner ring of the bearing rotates at 1200
rpm. For the average life of 4500 hours determine the basic dynamic
capacity of the bearing. Take X =0.56, Y = 1.2 ,K=3,V=1and S=1.2
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Slu Yd old Q331 12KN il ASUE 415 wal 6 KN «il U dlSa
Ulleet 8. ARl vigeil o1 1200 rpm UR 2 8. 4500 5A15eil
URULL el Ul AR Yaed aAldeild &Hdl «1ssl 820 X =
0.56, Y = 1.2 K=3,V=1 3 5=1.2 €]
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A simple flange coupling has to transmit 500 kW at 360 RPM. .
Assume torque to be 20 % more than the full load. Calculate (a) Shaft
diameter (b) Key Dimensions and

(c) number & size of Bolts. The safe stresses are as follows, For Shaft
& Key [oc ] = 110 N/mm?, [t] = 50 N/mm? and

For Bolt [t] = 45 N/mm?

07

(5)

A5 AN §4% 5U[(E21 360 RPM UR 500 kW 2l (He 5239 uS 8.
Ayl dls sdi 215 20% ay €). (a) 2lLse ALl 2ARLd3] 52
(0)S] el SIAHRLel Mal (c) tlles{] AuAL Wal ALY, UG IHd dll
1A Y 8, LSS 4l Sl Hie

[oc] = 110 N/mm?, [t] = 50 N/mm? 3

o2 Y[ [1] = 45 N/mm?
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