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Subject Name: Design of Machine Element
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Instructions:

1. Attempt all questions.

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

4. English version is considered to be Authentic.
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Q.3

Q.3
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(b)

(b)

(b)

(a)

Define machine design. Explain factors affecting the design of machine
element.
(1) Find minimum size of square hole which can be drilled in 10 mm thick
steel plate.
Ultimate shear stress (for steel plate material) =300 N/mm?
Permissible crushing stress (for punch) = 150 N/mm”
(i1) Explain in brief Factor of safety and Stress Concentration.
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Total Marks: 70

A cotter joint has to resist an axial load of 75 KN. The allowable stresses are

as under :
[6.] = 50 N/mm?, [t] = 40 N/mm?, [6.] = 100 N/mm*

Find (a) Spigot diameter (b) Spigot collar diameter (c) Spigot collar thickness.
Why square threads are used in power screw? Using following data for screw
jack, Find (a) Diameter of screw (b) No. of internal threads of Nut (c) Height

of nut.
(1) Load to be lifted = 40 KN
(2) [oc] (for screw) = 85 N/mm’
(3) Square thread pitch = Smm
(4) [pv] (for Nut) = 17.5 N/mm?
OR

A single riveted double cover butt joint is used to connect two plates of 10mm

thick. Diameter of rivet = 20 mm, pitch of rivet = 70mm, [o;] = 100 N/mmz,

[t] = 80 N/mm?, [6.] = 160 N/mm”. Find joint efficiency and Draw neat sketch

for this joint.

Design fulcrum pin & lever cross section of Bell crank lever from following
data:

(1) Vertical load acting at the end of long arm = 6 KN.

(2) Arm length of lever = 450 mm & 150 mm

(3) [1] (for pin) =70 N/mm?” & [pv] (for pin) = 10N/mm”

(4) [os] (for lever) = 60N/mm’

(5) height / breadth = h/b = 3 (for lever cross-section )

(6) L/d, = 1.25 (for pin)
Find out No. of leaves, width , thickness & curvature for semi-elliptical leaf
spring from following data : -
(1) Length of spring = 1000mm (2) Maximum load = 3600N
(3) Maximum deflection = 75mm (4) [o,] = 360 N/mm?’
(5) width /thickness = b/t = 12 (6) E= 2x 10° N/mm”.

OR

A flange coupling transmits 10KW power at 500 RPM.
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Q.4
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(b)

(a)
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(a)
(b)

(1) [] (for shaft) =60 N/mm? (2) [t] (for bolt) = 40 N/mm®
Find following considering 25% overload condition :-

(1) Shaft diameter (2) No. of bolt (3) Bolt diameter.
Find out spring wire diameter & number of total coils for Helical spring from
following data :-

(1) Inner diameter of Helical spring = 50 mm
(2) Maximum load = 500 N

(3) Spring deflection = 40mm

(4) Spring Index = 6

(5) Modulus of Rigidity = 0.82 x 10° N/mm?*
(6) [t] (for spring) = 300 N/mm”

What is eccentric loading? A maximum vertical load of 25 KN is acting at the
end of C clamp frame with an eccentricity of 90mm .The frame of C clamp
has rectangular section of 60mm x 20mm. Find maximum and minimum
stress induced in frame section.
Classify pressure vessels. List its application & derive equation for thin
cylinder pressure vessel considering hoop stress and longitudinal stress.
OR
Find hoop stress, longitudinal stress & maximum shear stress for a cylindrical
vessel from following data :
(1) External diameter = 600 mm
(2) Maximum internal pressure = 2 N/mm®
(3) Thickness of vessel = 20 mm.
And also state type of vessel as per D/t ratio.
Find size of bolt for cover of steam engine cylinder using following data :
(1) No of bolts fitted = 12 (using soft copper gasket)
(2) Initial Tightening load on each bolt =10 KN
(3) Internal diameter of cylinder = 500 mm
(4) Maximum steam pressure = 2 N/mm?*
(5) [o¢] (for bolt) = 50 MPa
(6) Overall stiffness co-efficient K =0.50

(1) Differentiate between journal bearing & antifriction bearing.
(i1) List commonly used Bearing materials & their important properties.
With the help of neat sketch explain different types of keys used in
engineering field.

OR
(1) List advantages & limitation of Antifriction Bearing.
(11) Differentiate between cotter joint & knuckle joint.
(1) List examples of machine element subjected to
(1)Direct stress (2) Bending stress (3)Twisting moment (4)Eccentric loading
(i) List applications of preferred number.

st sfe sfe sfe she sk sk sk ke ke sfe sk

2/5

07

07

07

07

07

07

07

07

07



1oLl
wal. 1w HAlat SloiESetell cavan . Hllotoll awollell Sloiefel GUR UUR 09
5l WRHO A Al
ol (i) 10 mm 3| Wl W@AeHl WOHL A 2l Hiug) AR sgf Wl 09
Asta A .
RBld W@e Ui wlRe lar AU = 300 N/mm?
WA R wRHllad sellot U = 150 N/mm?
(ii) 3522 W% ASE| AUl VU SloUotd Aot UL

Ysl. 2 A Us sl Ble2al 75 KN el ellrell Ao sclloll 8. A oA 049
YAl 8:
[6] = 50 N/mm?, [t] = 40 N/mm?, [6.] = 100 N/mm>.
Al 3 [Qatdl wRell () ol caud (o) Uolle Slerell e (5)

aole sldRell stsies 20l
ol UlcR Ml AR™A 2l Al R duAA B? F Bs HR o(Acl (Aol 00
WYL () goll calM (o) at2oll BleRell wialoll vl (5) oleoll QU
el
(1) GRUscllell @UR = 40 KN
(2) [o] (R% M) =85 N/mm’,
(3) ARU Aiztell YlU = 5mm
4) [po] (e12 ML) = 17.5 N/mm*
Al
ol 10 mm Sl A A2 Yot Azs sed saR we SSoedl WscllHi 09
uldd 8. deell culd = 20 mm el Azell YlA = 70 mm &l
[6:] = 100 N/mm?, [t] = 80 N/mm?, [6.] = 160 N/mm? &l cl l&fee € &lcll
. el Al HeFoe e vlsld €131 allal.

Y. 3 A oflAell [Qatdl Rl A 305 llarell sesH Ulotoll el clarett 09
UISBEl SlnlESal 53,
(1) cioll estatl B cdldl alsd Als = 6 KN
(2) dlaRell oestoll AellgSul = 450 mm &L 150 mm
3) [r] (Llet 12) =70 N/mm?, [py] (Ulot HI2) = 10N/mm?,
(4) [op] (AR H2) = 60N/mm’
(5) BLRUE /UBOUES = h/b =3 (AlaRell WUSDE HIR)
(6) L/d, = 1.25 ({let 12)
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(Aol (Qotdl uzell, Al Scllélsct clls 2dlot 1R, welell dvay, doll 09
yalouss, asstes dal sdur 2l

(1) ¥YJLtell doteS = 1000 mm

(2) H&TlH GUR = 3600 N

(3) HetH (3sQ8tel = 75 mm
(4) [ob] = 360 N/mm*

(5) UAloUE /o81SLES = b/t = 12
(6) E=2x 10° N/mm®

Al
s 5Q% sUAdL 500 RPM BUR 10 KW UlaR 2ledHle 52 B. 09
(1) [1] (QUS2 H2) =60 N/mm?, (2) [t] (Al Hl2) =40 N/mm’ &.
25% WARAS UWRRAQ taulotil vl (1) wWseall calld (R) tllceell
Auaul (3) ollcaall caul 2.
ol Aol (Aot uell dcllsct 1ot 12 Yol cllauRedl cud dal 09
SISl A vl 2.
(1) 8cAlsct Y[olotl el ALY = 50 mm
(2) H&TH QIR = 500N
3) ¥JloL (3sA8tet = 40 mm
@) WL ssdel = 6
) qsyay AWs AWIEl = 0.82 x 10° N/m?
(6) [r] @JloL 1) 300 N/mm?>

AAogls AL AeA@ 9j? C sAU FMall BSL GUR 25 KN dllsd Als, 039
90 mm ofl WAl WA AL B. C sQAIUAl FHol AHARY MISDE
60 mm x 20 mm UAA 8. dl C AU Mol As2AMl Gur UAl HeTH
WA oRfolcdH A 2L,
YR Adce] sl A, Aol Arclldast dvll dat ot Alcdlos: 09
QR Aol Slottetoll Yol eU WA AUl AeYSAA WA RlLotHl
Al Rl

Ul
oflAell (AoLAl GuRl clouslz AUA MR U [, AWYSlolc WA 09
dall HedH lar R k.
(1) WERAl Y = 600 mm
(2) HedH UidRs enlel = 2 N/mm?
(3) AUl S = 20 mm

D/t 9JB0R Ul Aol UslR Ul
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sl ¥ ol o{lAell (Qotdl GuRell WlH Aot AlAloSell sclRell Alceoll WE» 09

AU
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(1) Aol Aual = 12 (A2 SIUR ¥ cAAlURA B)

2) UAs e BUR cldl dl gellallact atgeellolr dls = 10 KN
(3) oSl ViEeA ALY = 500 mm

(4) HeH RH €6l = 2 N/mm?

(5) [0 (A2 HI2) = 50 MPa

(6) BlcRVA Wlsaa sllgldlaee K = 0.5

(i) %ot AL dal Aodlglsalet AZdetl dslald Al
(i) AHRAUR dAURldl W@l Aol HElladel atel daul Astl
udLctoll AYQUetHle{l ALEL 4,

ulgldoll Heedll Woollalol AN auRdl yel-gel usiell ucllA

TRILIEN
Ul

(i) Wotlgls2et AZolall SlAEL dall H2ALERA %LU
(ii) 8l2R Ao dal dAsd ASoeall dslalcd Al
(i) o{lAetl 12 Hllot ueslotll GELSWL AW

(1) SlaARS2 WA Ut 5l Hallot ues

(R) Aoslol U Usal sl Hallot uesl

(3) 2<lRElol A2 Uset sl Hallot w5

(%) AAeBls AL Usal sl Hellot w2l
(ii) Y18 sleRe{l MrcllBalet cwll.
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