Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (OLD) - EXAMINATION — Winter-2024

Subject Code: 3351902 Date: 21-11-2024
Subject Name: Design Of Machine Elements
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:
Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted.
English version is authentic.
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Answer any seven out of ten. & Hiell S18UQL Aldell clod 1Y), 14
State functions of Leaf Spring.

cfls Ruidleil slal esauldl.

Differentiate adaptive design and developed design

Al SIAIel waA SAAIUS SlobLeSet oll dsleid W),

State fundamental equation of twisting with meaning of each term.

g122Tole Hoeld YA Uil €35 Ul wie qud).

Explain the following designation of materials.

(1) 45C8 (2) 49 Cr 1 Mo 28

LS WA SRl Yosod of|Astl uelellef] (adid 2414

(1) 45C8 (2) 49 Cr 1 Mo 28

Classify pressure vessels.

AR A ee] dof[521 qud).

Write the value of progression ratio for R5, R10, R20 and R40 series
R5, R10, R20, sl R40 {132 HI2 e} Hed quil

Sketch Single Riveted butt Joint. (Two Views)

Alore des we A gestl ! guld £lR).

List the application of knuckle joint.

o156 %\ ee2etl GUALIL Eudl,

Define factor of safety and state factors affecting it.

552 15 A2 ol cutul AU 3 Aol WUR $cdL U0l walid).
Explain stress concentration.

dALLd AS1AAL YHoAdl.

Define (1) Elasticity (2) Toughness & (3) Hardenability 03
(w1l duil. (1) 8EREIHIE] (2) 284 wel (3) s1RSIAGIEE] 03
OR

Explain the applications of Preferred Numbers. 03
[N Seioddell GUALDN aid). 03
10 mm thick plates are to be joined by double riveted double cover butt 03
joint. If the allowable stresses in tension, shearing and crushing are 80

N/mm?, 48 N/mm? and 95 N/mm? respectively, determine the diameter of

rivet, pitch of the joint and efficiency of the joint.

10 HIH] ost5] \Wee seid RA2S suld saR e Fldee g1 sl «{l 8. %] 03
2oRlel, ALARIL A s[RIdUI WNdIBAuE R el $1 80 N/mm2, 48

N/mm? el 95 N/mm?2 Sl3, dll Rd2ell el %s18e2 ofl YlA wa %l ee2 il
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OR
A Rocker arm lever is used to lift the load of 3.2 kN. Acting at the end of
short arm of the lever. The length of short arm is 180 mm and long arm is
200 mm. The angle between two arm is 150° and allowable shear stress and
tensile stress for lever and pin materials are 75 Mpa and 60 Mpa
respectively. Allowable bearing pressure for pin is 10 Mpa. Determine pin
dimension. For pin L/d=1.2
W5 A5 W [AdRetl otlotl 34 GUR 3.2 KN <l €lS @13 B, ellell 4 1Hel
Go41eS 180 mm Al aindl A He{l dodles 200 mm B, A wH 9] R0
150° 8. %) W d1duid U Wl 20011656 24 ofl STHAL ef 50 75 Mpa
Usl 60 Mpa €lA dell Ulst Hi2 AL WHR 10 Mpa €1A dl Ulst o1l HIY
20t Ylet HL2 L/d=1.2 €.
50 mm diameter two rods are to be joined axially with cotter joint. Cotter
thickness is 12.5 mm. If 600 kN tensile load is acting on this joint then find
(i) spigot diameter (ii) outer diameter of socket and (iii) Width of cotter.
Take permissible stresses [of] = 300 N/mm?, [t] = 220 N/mm? and [oc¢] = 450
N/mm?.
50 HIH] culystl & 1S sleR el sle s3d 8. slexedl wsie 125
Il 8. %l 182 U2 600 kN of WAL &0l |1dld €ld dl 2. (i)
adolesdl Ul (i) Uldeell Wl Al 4 (iii) Slesll sie.
WHl{lotd R [o] = 300 N/mm2, [t] = 220 N/mm? and [oc] = 450
N/mm? 4.

OR
A knuckle joint is to be designed to resist a tensile load of 50 kN. The
allowable stresses [o] = 60 N/mm?, [t] = 50 N/mm? and [oc] = 110 N/mm?
calculate the following dimensions of a knuckle joint: (1) rod diameter (2)
diameter of the knuckle pin (3) diameter of single eye.
50 kN ofl 2e1©@ dlS Qal HI2 s «1sd Wee2eil (Shleet salel B.
Yl 24 o1 Yool B, [o] = 60 N/mm?, [t] = 50 N/mm? and [oc] = 110
N/mm? «{1Aefl (daldl 20el: (3) AS ol RUY (R) <154 Uletell UL (3)
[Rio1et 2418 ofl .
Semi elliptical spring has 12 total leaves. First two leaves are of full length
and rest of the leaves have graduated leaves. The spring span is 1100 mm
and the width of the middle bend clip is 90 mm. Maximum load on the
spring is 6 kN. Permissible bending stress for the spring is 300 N/mmZ2.If the
ratio of total width of the spring to the thickness of leaves is 1.5:1,
Determine thickness and width of the leaves and deflection of spring.
E=2.1x 10° N/mm?,
A5 Al slaftesq DI ga 12 ulel 8,2 Usl uad A ylel g4 dule
U W1Slell ASYARS GudIEell 8, [RdL «{l dudley 1100 mm dell det U
Hedd 6 KNl dls Al 8, dall Aeed Wes [squsil usloile 90 mm 9.
Uulold AesIol 24 300 N/mm2 8. Ulledl USlale wal 1sLE «ll
ABNAR 1.5:1, ol E=2.1x 105 N/mm? .l ULl <l 1SIE el usloLes
QL) deul (Ridleg [Ssas2lel UL L1t

OR
Design fulcrum pin for Bell crank lever which lifts load of 5 KN on long
arm end. its arm length are 500 mm and 150 mm. take t = 65 N/mm? and Py
= 20 N/mm? for pin material.
W5 Ad 35 dlar UIR sasH [Ust oil (S8l 5| FUI diodl w1Hell 5 KN
ol €ls GuLSAl «ll 8. 1Y «fl coile) oy 5D 500 mm A 150 mm B. [Ust
H(23lud HI2 = 65 N/mm2 ¥l Py, = 20 N/mm2 &l

A closed coil helical spring operates for the load range of 2300 N to 2800 N.
The deflection is 8 mm and spring index is 6. If permissible shear stress for
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spring material is 450 N/mm? and G = 80 kN/mm?. Determine (i) Spring
wire diameter (ii) Number of active coils

ojy slod &lasd (a1 2300 N &l 2800 N (1 €l(551 325 12 S 2 B.
[SsasRuet 8 HIHl & waA (Wil o8 6 B. %l (Aol Hlelud HI
y{leflude fluR AU 450 N/mm2 sl G = 8o kN/mm2 8. 1551 52U (i)
[Rud1 dLARe1] Ul (i) 252d s1edei] u-l.

OR
Standardize six shaft speeds between 224rpm to 710rpm.
224 rpm el 710 rpm Al €9 221555 1ILS A\t
List and sketch the machine elements subjected to eccentric loading.
WA s €[S dlaldl €l dal Heiletell @0 €] 4a qudl lidl,

OR
State the modulus of section with neat sketch for the following cross
sections.
() Hollow Rectangular Cross Section
(b) Elliptical Cross Section
(c) Hollow Circular Cross Section
o{|Aet| W 1SDE HISell HISYAY s A 5ol L.
() Ulg dod A1RY 514 AsAe
(W) el 54 51 AsUet
(5) Ulg AISYER 514 A5Uet
A pulley is fixed on a shaft with the help of rectangle cross section key. The
shaft is transmitting 1000 N.m torque. Allowable shear and crushing stresses
are 50 N/mmz2 and 90 N/mmz2 respectively. Determine the dimensions of the
key considering 20% overloading. Consider key width = 0.3 shaft diameter
and key thickness = 0.2 shaft diameter.
A5 duARY H1sBed o] Sl g3 QU152 GU Yl (52 s 1] 8. 4l
252 1000 N.m %26l 215 2leyHle 52 8. Ndldud (A WA dell
sAoL 22U WelsH 50 N/mmz and 90 N/mmz2 8. 20% 1dRElSIL il
Sletl 1y Q0. Slell uelnle = 0.3 x lgeell cdld dal sleil dlsay =
0.2 x 2lls2ell Ul 2L,

OR
A ball bearing is subjected to radial load of 4 kN and thrust load of 5 kN.
The inner ring of the bearing rotates at 2600 rpm, for 5 years, 10 hours per
day and 300 days in a year determine the basic dynamic capacity of the
bearing. Take X = 0.56, Y = 1.6, K=3, V=1 and S=1
A5 olld AL 4 kN il We{lud qls 4a 5 kN ol Y2 €S Ul 52 D.
QAdlef] 22 ofl oL 2600 rpm AR 5 AN Y, cdNell 300 (Edy YHIQ
10 5615 Uld (estell s1H 53 8. ARToIe(] Q[ SIMAAHLS &Ml «155] 521,
X =0.56,Y = 1.6, K=3, V=1 3{a S=1 4l.
The frame of “C” clamp has rectangular cross section of 60mm x 20mm. A
maximum clamping load of 20kN is acting at a distance of 60 mm from the
inner edge of the frame. Find maximum stress and minimum stress.
“C” 5Q1Uof]l FHHI 60mm x 20mm il GANRY HLSOE B. 20kN oil HEdH
sA2L €S Fuedl 4idls 3l el 60 mm el wd? 51 53] @) V. HedH
ol ReltiH Y QAL

OR
The compressive load on a screw jack is 40 KN. Safe compressive stress in
screw = 90 N/mm?, pitch of the single start square thread = 6 mm and
allowable bearing pressure = 15 N/mm?. Find: (i) Size of the screw and (ii)
height of nut.

A5 3G B5 U 40 kN il sl @R €13l B. 3§ HI2 uAMd SPRld
R = 90 N/mm2, [Ridle 212 ARY il «fl Y4 = 6 mm wel HdlHd
AR VAR = 15 N/mm? €14 d) (i) 2g=il ULOR (ii) eteeil QUL 21k,
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Advantages and disadvantages of antifriction bearing.
A2l sl 5ol A[dlell slALL 1A ARSIAEL SLIC.

OR
State applications of pressure vessels used in industries.
o5 IHi dURAdl VAR AUE o1l GUYLL wLLd).
A cylindrical tank has 1.4 m inside diameter undergoes maximum internal
pressure of 1.5 N/mmZ.if permissible stress for tank material is 65 N/mm?,
find the thickness of cylindrical wall and outside diameter of cylinder. Take
joint efficiency of cylinder 80%.
WS ANISIR 5 oll Wt ol Ul 1.4 m O Bell U et 1.5 N/mmz o
Wids enlQ g1l B. %) S5 Ul2RUE U2 UdIHd 24 [61] = 65 N/mm2,
SlA dl dullsR €ldld ol 2SIe WA ANISIR oll wleR <1l Al 2l
A1IS1Rell SRl A [5(RAA[R 80% @l

OR
A self aligned ball bearing is required to run for 6 years for 300 working
days per years and 8 hours per day. The inner race of the bearing was
running at 1000 rpm. Determine the basic dynamic capacity of the bearing
for the equivalent of 5KN.
A5 Acs W15 old AR 6 AN HI2 €311 8 5615 AW 1000 rpm
GuR Ydlddl Hi u1d 8, ] AR GU AHJRL MR 5 KN €1 dl A R31s{l
ASLs StdetHls U412 2018 aNui 300 (edd SIHeL AL,
A protected flange coupling has to transmit 60 KW at 250 RPM. Assume
torque to be 25 % more than the full load. The stresses are as under, For
Shaft and Key [t] = 60 N/mm?, [cc] =100 N/mm? For Bolt [t]= 25 N/mm?2.
Calculate (a) Shaft diameter (b) Key Dimensions and (c) humber & size of
Bolts.

As UI2ses §4% sUdldl 250 RPM UR 60 KW UldR 2lsdyle 52 .
uedH 215 &6 215 5di 25% dy 8. WA 2ALs2 WA 51 UIR [1] = 60
N/mmz, [oc] =100 N/mmz, ¢ll€2 HI2 [1] = 25 N/mm2 8. Ald3]l 52\ (a)
QULSR o1l UL (b) Sl otl HIU A4 (c) Wleefl uul A s¢.,

A cylinder with 150 mm inside diameter and 15 mm plate thickness is
subjected to internal pressure of 5 N/mm?2 Determine hoop stress,
longitudinal stress and maximum shear stress in the cylinder.

A5 A0LSIR YR AUE ol Wids Ul 150 mm el 21SI8 15 mm B.
Adi Hids ewl@l 5 Nimm2 8. dl §U R dleBeYSledd R wa
HedH 201U w2 2114l

Explain types of levers based on position of fulcrums with example.
sesRe{l UloSlelst U elogel lad Gelel Ul yuexdl

Classify the coupling.

sU(dd1s] aofl521 530

List characteristics of bearings. Enlist materials used in bearing

ARl dled(Qsdl alldl. ATaMi duldl HElRuee] ALE] ofelldl.
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