Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) — EXAMINATION — Summer-2023

Subject Code: 3352002 Date: 05-07-2023
Subject Name: Machine Design
Time: 02:30 PM TO 05:00 PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of non-programmable scientific calculator is permitted.

English version is authentic

Q.1 Answer any seven out of ten. &2H (&l S1EURL Yldell Scllod 1

State types of design and explain any one.
SIAISetoll USR] QU] 24a) 2 A w s Ayt

List out types of stresses and explain any one
R <l [Ade uslR) welid) wa A1 d w5 YUl

List out mechanical properties of material and explain any one
[H3(eisa VluR2] ol ALE] vdellal]l 24al AN d s Yuxtdl.

Define factor of safety.
522 w1 A ol vl LAl

Sketch two views of Single Riveted Lap Joint label it.
Ridlg RA2s QU a2 o1l &) & £13] silHisel 520

Write application of levers
(AR <1l QUL %L,

Differentiate axle and shaft.
W 5UE W 21152 AR il dsldd ¥Rl

Define Eccentric loading with figure.
ARl 35 dls Wed 9f wis(d 131 yudl.

Write application of helical springs.
Sell set AlaL o1 Gl 2.Lldl,

10. What is difference between pressure and stress?
0. U WA WA AR «ll dsldd alldl.
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Q.2 (@  Abolthasto lift 50 KN load axially. If permissible tensile stress is 80
N/mmz2, find bolt size.
ust.2 () WSl GUR 50 KN AISdldl 8. A§ 2oR18d AU ¢o N/mm2 d&e ulle «{|

1O 2\l
OR

(@) Derive R 20/3 series between 10mm to 100mm.
() R0/3 Ul o omm el 900 mm AR (AR 52

(b)  Explain terminology used in riveted Joints with figure
() RAAS WGe2 «il uReiINL 2415(d €13 yuondl.

OR
(b)  What could be the maximum efficiency of screw jack and why? Explain using
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equation.
3 VS ol HedH AU §1RUR] 9 €18 2B oA 3U? YA GI1 HHdl

Find rod diameter and spigot diameter for cotter joint if axial load is 50 KN. ,
[t] =50 N/mm? ,[6¢] = 60 N/ mm? and [6¢] = 130 N/ mm?
5122 %162 ol 1S Sl wal lofle st Hleellel %) |ls Yo KN &l
ol {12 WA=Uo N/mm? , 2e1¥186 3= <0 N/ mm? and $2{[2l DA
=930 N/ mm?

OR
Write design equations of single eye end of Knuckle joint with types of failure.
o156 S\ &o2 ol UG WLE WS UL SIALeel ol YAl 2118 18 Lidl.

Determine the rivet diameter to join 15 mm thickness M.S. plates by single
riveted lap joint. The pitch of the joint is 80 mm. also Determine the tearing ,
shearing and crushing efficiencies.
Take [t] =60 N/mm? ,[6¢] = 75 N/ mm? and [6¢] = 95 N/ mm?
WU mm 251 dlS] AH AY W2 A [Ridle RS QU 1 Ee2 s1SAlH] 2419 A
62 ol YlA co mm €18 dl Rde «ll SluHle: ua Zlulal, Ryl ua
520191 W5l AUR] 204l ) 2l Ra=go N/mm? , 241654 A= OU N/ mm?
and s2ilal Ad= U N/ mm?

OR
Screw and nut of a screw clamp are subjected to compressive load of 50KN.
Neglecting buckling of screw, Determine the screw diameter having 5 mm
pitch and height of the nut. For screw [6¢] = 80 N/ mm?and for Nut
[Pp] =18 N/ mm?
3§ vl ol2 GUR Uo KN shulud dls dldl 8. 2§ «ll slui{leR uie ofe-il
Gl 2] el g 218 ofl Yl 5 mm 8. g HI2 s1ild =100
N/mm? del G233 Y42 20 N/mm?dl.

State at least four machine element subjected to twisting moment and give the
fundamental equation showing the relation between torque and shear stress
UIR HLllel A ef]Ne otl ol W U] BHi [FR22]o1 H1H R €16 el dof Yud Y
oLId) BHi 215 el 201U R «f) Aoiy 2uldl.

OR
Give classification of keys and explain any one with figure
(5 of do(T531 521 2 21 A A5 15[l UL AHoMC.

Explain design of solid shaft using pure torsion equation
2ULSR oil Slotleyet 212 213 et o1l Yot HLH LR Ml

OR
Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.
A vaullse (ag 1ilor w11s(d €131 (aldy 1191 of ol 115 521,

Derive the basic equation of stress due to eccentric load for given figure.1

B1s(d Ui edldd NA(ASs dlS o1l €18 Geoddl R of Yo Aad),

OR
15 kN vertical loads are acting at 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 110 mm. Find the dimensions of
the cross section of the clamp for the permissible stresses of 110 N/mmz2.
Take
h=2b.
‘¢’ 51 GUR 130 mm WA[AAS d U KN d2lsd dls @1dl 8. sAny A52lel
iR YIR]A WG As A 190 N/mm2 Hi2 A5Ust o1l 11U 2014, (h = 2b)
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A shaft and muff coupling transmit 75 KW at 200 rpm. Determine the
diameter of the muff, shaft diameter and length of muff. If permissible shear
stress for shaft and muff = 50 N/mm?
Ulse ¥ Us SU[EA GIRL OU KW 200 rpm A 2lH{l2 Al B, Alse <l
SRR, 4§ ol SiAleR wal 4§ ol Gl ), ULse WA U HIS 2 =
Uo N/mm? dl.

OR
A semi elliptical spring with 800 mm span and 50 mm width of leaves is
fixed in the center using 50 mm wide bend. If thickness of each leaf is 5 mm ,
find number of leaves to sustain 5KN load in the Centre. [6b]=510N/mmZ.
Also find deflection of the spring taking first 2 leaves of full length. E=210
KN/mm?

s A4l valsd Aloledl Wlel coomm Wl USIOL 6 Uo mm & wal dal Uo
mm USlng dlul Y Wesell (554 s3¢ 8. [@seil 21519 U mm 8. U KN dlS
Usel sl HI2 [(@geil dual Al WeSlol 2Y=Ulo MPA €&fal W R §4
dioiodlof] gl [Ridle] Sls@sust Alel. E=210 N/mme.

State the types of leaf spring and explain construction of semi elliptical leaf
spring with figure.
cfls [RidL el usiR Ll AUl 8Qulsd «{l Uil w415(d €131 quendl.

OR
Classification of various types of lever in the form of chart.

cflal? of @[50 ALE <1l S1H Ui e2Lldl.

A valve spring having inner diameter of a coil 40 mm , deflects for 40 mm at the
maximum axial load of 600 N. Find wire diameter and number of turns for the
spring. [t] = 300 N/mm?, spring index =6 and G =0.82 x 10° N/mm?

[R091 of) g2 o] UIY Yo mm B. del GUR oo N ElS Eld1dll &fl Yo mm e 1§
8 201U WA =300 N/mm2, R4 §e554=% Wl G=0.¢2 x 104 N/mm? d¢fel
dldR SIAReR U S16de(] Hivy ).

OR
Draw flange coupling and labeled various parts.

§Q-% sudlol €121 dal [afce @idtleil «iiH qudl,

Design a fulcrum pin and cross section of a right angled bell crank lever to raise
a vertical load of 20 KN at shorter arm. The arm lengths are 700 mm & 300 mm.
The stresses are 6t=90 N/mmz, bearing stress =15N/mm2 & =50 N/mm2 Neglect
bending. (Assume I/d = 1.25)

Qe 35 ld 3 etl 251 14 GUR 20 KN €S @13 B det HI2 se5H Yloisfl
Sl el 5w 5121 As2Uet oil HIY ANt H1Hof diod® eisH Goo mm wa
300 mm 8. WSl 24 =¢o N/mm? , {112 24 =50 N/mm? s o331 1R
U N/mm2 dell lel Hie 1/d=1.25 @l.

Explain stress concentration and state remedies for minimizing stress
concentration

A Slodeiddel w2d 9f YUwA] A deil (Ad 1Rl ol GUIY G{dldl.

State Advantages and Iimirtations of Power screw.
ULdR 3G sl LAl ol HUlel] wQlldl.

Draw and explain various elements of V thread
V 95eil [aldy A6l 1] wa qudl

Why Initial tightening of bolt under static load is done? State the types of
stresses induced in the joint due to initial tight.
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(5)  ulle o ReR IR Ui URIM[MS Ay Uldl UL HIS sdAIMi 41d 8?2 URIH[HS 03
UPENAL HI Geodldl 2y o1l USIR QlLcl.,

X
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X

Figure: 1 [Q.3(c)]
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