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Instructions:

1. Attempt any five questions.

2. Make suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.

4. Each question carry equal marks (14 marks)
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Explain in Brief (1) Stress concentration (b) Factor of Safety
List out factors affecting the Design of Machine Elements and explain any
two in detail.

A knuckle joint supports 8 KN tensile loads. Safe tensile and shear stress is 80
MPa and 68 MPa respectively. Find rod end diameter and pin diameter
(consider shear failure only)
Write design equations of cotter joint with showing resisting areas.

OR
10 mm thick plates are joined by double riveted double cover butt joint using
20 mm diameter rivets. Safe stress in tension, shear and crushing is 100 MPa,
80 MPa and 160 MPa respectively. Find pitch of the joint

List out types of failure of machine elements and explain any one.
A rocker has 140 ° angles between two arms. Length of arms is 140 mm and
200
mm. Load of 4 KN is applied to valve end. For pin take L/d = 1.2 and for
lever depth = 2.5 x thickness. Find pin diameter and dimension of lever
section.

OR
A solid shaft subjected to 4 KN-m bending moment and 10 KN-m torque. If
for
shaft safe tensile stress 115 MPa and shear stress is 86 MPa find shaft
diameter
A bell crank lever lift 10 KN load. It has two arms of 750 mm and 500 mm
Length. Load is applied to smaller arm. For lever and fulcrum pin safe shear
stress and tensile stress are 60 MPa and 80 MPa respectively. Bearing
pressure for pin is 8 MPa. Find fulcrum pin dimensions. Take L/d = 1.25.

Write various design equations of riveted joints with neat sketches.
A pulley is fitted using 100 mm long rectangular sunk key on 100 mm
diameter shaft. A torque of 2 KN-m is to be transmitted then find key
dimensions. Take crushing stress 100 MPa and shear stress 50 MPa.

OR
A helical compression spring with 42 mm inside diameter deflects by 38 mm
under 500 N load. Safe shear stress for spring wire is 300 MPa. Taking Spring
index 6 and Modulus of rigidity 0.82 x 105 find spring wire diameter and total
number of coils.

1/4

07
07

07

07

07

07
07

07

07

07
07

07



Q5

Q.5

(b)

(a)
(b)

(@)

(b)

A flange coupling joins two shafts of 100 mm diameter. 6 bolts require at 250
mm pitch diameter to join coupling. Shear stress for shaft and key is 65 MPa,
for cast iron flange is 7.5 MPa. Safe stress for bolt is 30 MPa. Find power
transmitted at 380 RPM and Coupling bolt diameter.

Classify bearings. List the factors affecting design of bearings.
A steel cylinder with 200 mm outside diameter has plate thickness 14 mm. if
liquid pressure inside the cylinder is 6 MPa. Find hoop stress and longitudinal
stress.

OR
A “‘C’ clamp of rectangular cross section is subjected to 40 KN vertical loads.
Distance between load and neutral axis of cross section is 160 mm. safe stress
for clamp is 100 MPa. Taking h=2b find cross section of clamp.
Find six standard shaft speeds, in which minimum speed is 240 RPM and
maximum speed is 740 RPM.
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SSUL AU A (1) VU SRgAot (R) ¥52R g A%l
HIlot SIALBet Al WAR sl UR MO AUl Ml AN A A yHestAl.

asA P2 U 8 KN s Al 8. A% A2 AU el SolAUSH U
UajsN 68 MPa 3l 80 MPa 8. As ial Ulot stafle? el Hint sud
2R FAHR LAlolHl A8 ol
5122 A2 oll Slaleset Yo ARy ARU WA cAvll.

U cll
10 mm %Sl W2l 20 mm staReR aol e ol sod RARs sud
$cR olz YHIO doudd 8. Ag AR VY, 2Ausd A wa 52t
UaisN 80 MPa, 100 MPa, 160 MPa AtS & (RARs &2 ol M 2Nt

Hlot A(ANZ oll [Qatl ARl VL M A A As AHAA
As A5 UM ol SlASat 5A Boll A AU Aol WL 1402 B. U Rl
adld cdRell BSL BUR HUeH oll AS 2KN Al 8. oial wd ol doud
WalsN 140mm el 200mm 8. ot W L/d =1.2 dal dlar 1R
5L =2.5xB518 A8 AlaRell sele dal Ar Ulotall staule? 20,
AAGCHA VYU 2AUTH =70MPa, 2R =40MPa, Q321 YR 8MPa &
ucl
As AAls 2se GUR 4KN-m oll Aol WA &l 10KN-m 2§ A B,
% Alge M2 2AUSAH VU dl AR A WoysN 115MPa el 86MPa
ala dl euse ol stauHler 2.
AUl cotgaton w1 A 83 10 KN ol cldlse Als Gusal HIR2 Ad3s
AlaRell Sloatset sclell 8. detl 2 ol ety 750 mm dal 500 mm
8. lar dal Yot Hedlact He 2 dat 2aeHl Adldod B
WelsN 60MPa el 80 MPa 8. dal Ulel GUR Adldue ARdL YaIR
8MPa 8. slddsH Ulot ol 1w 0. Ulot 12 L/d =1.25 AL

AlA2s ool Slotesel HiZell Qo w1500 2w vus(A WA Al
100mm staHleRell wge Gurk ydla 100mm dougell As s $l &l
AUSA B. 2 KN-m oll 215 se GuAl aledHle scllell ®, Al A M2
s $l ol HIW K. $UR U 100MPa dal A2 VU 50MPa Al
Ul

40mm oll gl staler aoll As aleal @RUolg] 500N HUSAH GUR
40mm SlsAsel AA V. RUIL caR M2 AcHd 2R RA 300MPa
8. RUoL 63&l 6 dal Wsyad s Asldl 0.82x10° Ulila RULs
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ataR staHler da slscell Avau 0.

s $Ax sUAldL 100 mm staHlzRell A wse A B3 B, sucllol o
Rsall HI2 250mm oll YA sl staule? 6 sllcaall BuAal selH
Ul B. wse Ul sl 12 2R VU 65MPa, ke wlRlete(l sQ HI2
2R VU 7.5MPa, Ul ollcd HIZ UAHA A 30MPa A8 380rpm oll
Al lertHle Ul Wk wa sudlol dlce stauHle? 0

ARol of aa(lsel 5A dal AR ofl Slostefat A WUR sl AVl

As RlA ddlotsell wslRal staule? 220 mm 8 dal w@aall sLe
15 mm 8. % Axl Yaléle] HetH €6l 6 MPa 8l dl U R Ul
Aoy Slolcd A 2.

Yl
ARIRY wSBE aloll As “U» sAUatl BSL BGUR 40 KN oll c2OsE
Als AL B. wsBEl Yot AU el As AU o] AABAR
150mm 8. SAXU HIZ HEOH UAHA A 100 MPa A8 dell MISDESL
U . wUsBDEA GUE Aoll udlous sl otHRl Yl (h=2b).

RUe5S © alge ¥ls Ml Ui el Ui A9l 240 RPM ol dyHi dy
740 RPM .
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