Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4361903 Date: 25-11-2024
Subject Name: Design of Machine Elements
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:
1. Attempt all questions.
2. Make Suitable assumptions wherever necessary.
3. Figures to the right indicate full marks.
4. Use of simple calculators and non-programmable scientific calculators are permitted
5. English version is authentic.

Marks
Q.1 (@) List Factors affecting design of machine elements. 03
U1 1) HRlld 5 dell @LeAl (SAL8et BUR HUR sl Yud URWIH] ULl il 03
(b) Explain stress concentration. 04
(O U Sled2Ust [AQ) UMl oY
(© What are preferred numbers? Write down Advantages and Applications of 07
Preferred numbers.
) (U8S siod2 3ed 942 Aol slALI) W GUALL Gudl. 09
OR
(© Determine the standard sizes of 6 round bars having smallest diameter of 10 mm 07
and largest diameter of 32 mm. Also determine the section modulus of each
round bar.

(5) 10 mm dgtiH AR dell 3 mm HEdH el HIudlal 6 A0 Huill 09
HI2efl @SS ULDR osSl 5 dell dedl Heedll €35 HollUl HI2 Asyad

HlsyA k.
Q.2 (@ Compare Knuckle joint and Cotter joint. 03
usl2 () c15d W2 Wal 512 W2 dr AWIHR 52U 03
(b)  Explain applications, advantages and limitations of Cotter joint. 04
©) sl wlgeR el GUULDL, SlAEI) Al SHAIRAL YHdl. oY
(© Design a spigot and socket type cotter joint to connect two similar rod subjected 07

to 75 KN axial load in both the direction.

[t] = (4/5) ot
[oq] = 50 N/mm?

[oc] = 100 N/mm?

(5) e del UlEe usRell sleR Hgeesdl [Sa1oed A 5 ¥ A AL 09
UL ASe %S B dell 75 KN A&y MRe deel 52 8. 5122 dal 1S
y2lRlud Hie
[t] = (4/5) ot
[0 = 50 N/mm?

[oc] = 100 N/mm?

OR
Q.2 (@) Draw neat sketch of double riveted lap joint with chain riveting. 03

usl2 (M) s [RAes Qu lee2 Aget RAZTAsA] 2269 A 1s[d €. 03
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Explain terminology used in Riveted Joint.

(RA2S A\ e2Hi duldi Yua uel yHdl.

For a single riveted lap joint, the plate thickness is 18 mm. Determine rivet
diameter using Unwin’s formula. Also find out the pitch of the joint.

For the rivet, assume
[t] = 0.8 [c1]
[oc] =2[1]

Riog RA2s QU leeeui Wesil 21518 18 mm 8. ‘Unwin® «ll Yatoil Heeell
(Rdestl el Q) dHes Ul QAldl.

Rde UL

[t] = 0.8 [o1]

[oc] = 2 [x] IR .

Define eccentric loading. List out the various machine elements subjected to
eccentric loading.

AUsAB|s QLSTalell cuu] W), 1 5821s dlSIol dldldl el ddl (afdy
Heflateslefl ALl wetidl.

20 kN vertical load is acting on the end of the ‘C’ clamp having a rectangular
cross section. The perpendicular distance between the load axis and the neutral
axis of the cross section is 150 mm. find the dimensions of the cross section of
the clamp for the permissible stresses of 100 N/mm?.

Take depth of the section as twice of its width.

(h=2b)

GURARY 1LSDSALVLL NS C’ AL DSL GUR 20 kN «i\ alsd €ls @1
8. w15DSeil dls Welld del yed Wefly dRs duiuid 150 mm 8. sany
Y[ HEdH UG IHd 24 100 N/mm2 a8 dell w15DSeli HIU el 4415Se{l

BlULY, Aetl USlLY Sl wHll €.
(h = 2b)

A Dbell crank lever is to be designed to lift the load of 10 kN acting at the end
of short arm of the lever. The length of short and long arm is 500 mm and 750
mm respectively. Allowable shear stress and tensile stress for lever and pin
materials is 60 N/mm? and 80 N/mm? respectively. Allowable bearing pressure
for pin material is 8 N/mm?2. Determine the dimensions of the fulcrum pin. For
pin, L/d = 1.25. )
el dudipdlonl M B3 10 kN «il dlsd dls Qusdl HIZ W5 Ad o5
(GaRefl [ShLeet S2dlell B. Qell stloil W Hl2l wHefl duile weisd 500
mm Aa 750 mm 8. dldeil dell Yld H2lue Hie U del eeeiui
A dud 2 WeisH 60 N/mm?2 4 80 N/mm? 8. dell Ulst GUR ANdldmg
Q3oL YR 8 N/mm? 8. sesH Uleleli Hiy UL Ylel HI2 L/d = 1.25 4l

OR
Draw a neat sketch of following machine elements subjected to eccentric
loading like Bracket, Column and ‘C’ clamp
A2 s dlSTaL dldldl €l ddl «{1A asauaq (clfcy yelldaesl Bal 3 Abe,
Sleu A «C’ A U2 2126 15(d D13,
A hollow column of a drilling machine has outer diameter of 125 mm and inner
diameter of 85 mm. The distance between the column axis is 300 mm. Calculate
the maximum stressed induced in the cross section of the column for the thrust
load of 3000 N acting on the spindle.
Slelar Helletell As Yldl dduilsiz SlaHel WsiRell clld 125 mm dall
vieRell Ul 85 mm 8. wWlesds{l Aefluedl slay Aefld a2« 2idr 300
mm 8. dl slaHstl A 1SOSHI Gedadl HetH w4 ] l=5e GUR dldldl
HeTH 9 dlS 3000 N &Rl @l
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Determine the width and thickness of a leaf spring for a truck from the following
details.

Maximum load on all the springs = 140 kN

Number of springs used = 4

Spring material = Chrome vanadium steel

Permissible tensile stress = 600 N/mm?

Span of the spring = 1000 mm

Maximum permissible deflection = 80 mm

Young modulus = 2 x 10° N/mm?

Total no of leaves = 10

(1A e21lde Wells13lstdloll A5 25 HIdsll s [Ridletl Ulelef] ostsLe dell
uelnlee(l AQd?l 5.

(R4 U HedH HIR = 140 kN
(i1l vl = 4

(o1 u2lRlud slHluH dasluy 2ld
WRHR{lwd 2o186 A = 600 N/mm?2
(Rud1ell Lt = 1000 mm

W{lwd (Ssdsuel = 80 mm

2l HISYE¥ = 2 x 10° N/mm?

(a1 ygluilefl HedH Avul = 10
Classify different types of shafts.

G WG| USIRelL AL52Ne] A5 52,

A hollow shaft having 230 mm and 310 mm internal and external diameter
respectively rotates at 120 rpm and transmits 3000 hp. Determine the stresses
induced in the shaft.

230 mm ¥iestl del 310 mm M&well cdUdlol] As Uldl 152 120 rpm &l
3000 €1 Ulde] AR 5 D dl AMi Geetddl 21U Refl A ld?] 52,
A closed coil helical spring operates for the load range of 2000 N to 2500 N.
The deflection of the spring for the given load range is 6 mm. Mean diameter of
coil is 36 mm and spring index is 6. Take G = 0.83 x 105 N/mm?.
Determine,

(M Wire diameter

(i) Number of active coils

(iii) Free length

(iv) Pitch of the coil.
2000 N ¢l 2500 N dlsefl Ui W5 54lpS 5186 [RdL (S18el 5d1eAl B.
WG ql5eil 3 Hie (Ridle] (SsdsUel 6 mm 8. Hlet S1u{le: 36 mm dell
3oL 381 6 8. G = 0.83 x 105 N/mm2 tlI3] oflAstl H1Y QA&

(i) dldR stdlHleR

(ii) A 52ld slpds] vl

i) gl dwle

(v)  sledefl yly

OR

Classify different types of keys.
@] WAL UsIRell 51 of ad(ls8l 520,
A pulley is fixed on a 100 mm diameter shaft with the help of 200 mm long key.
The shaft is required to transmit 6000 N.m torque with the help of key.
Determine the dimensions of the key.
For key material,
Take
ouc = 500 N/mm?
7 = 250 N/mm?
FOS=5
100 mm cUl¥=il L2 GUR A5 Ydlal100 mm duileeil 15 35242 s Sl
el 421134 8. 6000 N.m «ll 215 21152 GUell 2lele sdlell B, dl A Hiesil
EARCTRIVIEN N
EARTEIRIDICRITES
6ue = 500 N/mm?
1 = 250 N/mm?
FOS=5
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Define term Coupling. Classify different types of coupling and draw neat sketch
of Sleeve or Muff Coupling.

sUuclolsfl catual A, MG AEd UslRel sudlole] a5l 520 wa
g Wedl Hs sudllel 2are9 w1s(d IR

Explain design of thin spherical shell.

eflot ¥[R5e Adeil (SHioet AHoMAl

A cylinder with 150 mm inside diameter and 15 mm plate thickness is subjected
to internal pressure of 5 N/mm?,

Determine:
M Hoop stress
(i) Longitudinal stress and

(iii) Maximum shear stress in the cylinder
150 mm 2iee1l U0l 15 mm Weqil 2sidlol (RUelesHi 5 N/mm? o
poeeld VAR 413 B. dl Rieflosui Geetddl «f1Aeil 2201 2.

M) Quxy

(ii) e YSleld 24

(i)  HedH AU wA
Explain construction of Antifriction Bearing with its advantages and
disadvantages.
A (2521l Aol 4etL Aetl SlAEL W AR§LAULEL UlSd AH%C).

OR

Explain important properties of Bearing materials.
Q321 HARN UG WAL dRLaHT YHosd).
Compare Antifriction Bearing and Journal Bearing.
W (w2 (§521e1 ARl e ool AR 42 A HE 52\,
Explain classification of pressure vessels and main considerations for the design
of pressure vessels.

AR Aude] 9ofl520 5 AHoy VAR dudsfl (S»ieeiui et Adid] Yul
W1l ¥Hdl.
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