Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER -V « EXAMINATION - SUMMER - 2018

Subject Code: 3351902 Date: 01-05 - 2018
Subject Name: DESIGN OF MACHINE ELEMENTS
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 only simple calculator is permitted in Mathematics.

English version is authentic.
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Q.1 Answer any seven out of ten. € 20HIll SlURL Ulctoll wallol wdql, 14
1.  Define bearing life.
1. ARol clssell catval 4.
2. Sketch single riveted lap joint.
. RbidRazs Au e ofl 229 vgdl R,
3. Write the equation by which angle of twist for a shaft is calculated.
3. As AHlswL Avll Bottell wse ol 2(AresAl slal Wl asta.
4.  Explain stress concentration.
¥. el ASLAl AHstCl.
B Identify the material-(1) 40 C8 (2) 49 Cr 1 Mo28
W, UELgal AOL- (1)) 40 C8 (2) 49 Cr 1 Mo28
6.  Define bearing stress.
5. ARl druud ofl ceurual AL
7. List different types of design.
9. el YEL YsiRall Baisetoll JR cvll.

8.  Enlist the different types of materials used for bearings.
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Q.2

UH. R

10.

10.

(a)

(W)

(@)

()

(b)

()

(b)

()

(©)

QAR 12 GUAlaHL Aalcl @@y ysiRell uHallell el

olotlall,
State the importance of preloading of bolts.

clcaoll Yyd AlSole] Hecel .
Write the assumptions made in design of thick cylinder.

Sl RUAS{l BREAHL tlotl A URRUAA WL

A circular steel pipe has outer diameter of 60 mm and thickness 3
mm. If allowable tensile stress for the pipe is 60 N/mm?.determine
the permissible axial load for the pipe. Also find the diameter of
solid round bar of same material as pipe for the same load.

SNoUSR RlAall WeUall 60 HlHl cilal Uy WA SIS 3
Il 8. ol WeU MR Ml dllle] drllel 60 N /7 mm?® 8 dl
WU 12 Aaggn el iR otssl s AHlel Al HIZ WsY

313 UMlet AHIYloll ot AGeS GllRell cllMa UL 2L
OR

Determine the smallest size of a hole that can be punched in a 12
mm thick plate, having an ultimate tensile strength of 310
N/mm?.The allowable compressive stress for the punch is 900
N/mm?2,

12 mm %Sl W@e i W otllottHl otlell Uesy ol Sl UA 53l
st dofl oLl $A.Bo{l SUESAH U 310 N/mm? WA
sLYRC AU 900 N/mm? B.

Explain overhauling and self locking with respect to power screws.
UlaR gotl AealHl W aREAdL Ul 2l ASloL AL,

OR

Differentiate between V threads and square threads.
dl 85 Wal AR AS cAAoll dslalcd AUl

Find the efficiency of the single riveted lap joint of 6 mm plates
with 20 mm diameter rivets having a pitch of 50 mm if ultimate
tensile, shear and crushing stress is 120, 90 and 180 MPa
respectively.

03

03

03

03

03

03

03

03

04
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(5) %l RAzell cald 20 mm &2l dUul 50 mm ol LA SlA AL 6 0%
mm WQ2e{l Aol RA2s AU Meesll stlatdl N, wdlau
SAUBA, QIR Al 59 dRllel AejsN 120, 90 Wl 180 MPa
0.

OR

(c) A plate 100 mm wide and 10 mm thick is to be welded to another 04
plate by means of parallel fillet welds. The plates are subjected to a
load of 45 kN. Find the length of the weld, so that the maximum
shear stress does not exceed 70 N/mm?,

(5)  AHAR U AcsA gl 100 HlHl udloll wal 10 Ll lloll 2stsl 0%
AR o WARHL ACS $AUML wUA B. WA2lal 45 kN Alsa
W@et sl WA 8. Acsell dote N, Bl HedH QAR

U 70N/ mm® Al atll o as.

(d) A cotter joint is designed to resist a load of 50 kN which acts along 04
the axes of the rods connected by the cotter. The material of the rod
and cotter is same and tensile, crushing and shear stresses are
220,400 and 110 MPa respectively. Find rod diameter ‘d’, spigot
diameter ‘d1’, and cotter thickness ‘t’ of the joint. Assume Factor of
safety=4.

(5)  5leR AYscl 50 kN Alsal YlAsR scll HIZ2 RUAA B, ¥ Sl2R 0¥
LR s At Alaloll HRUBN A s1H 52 B, AS el Sl2Rell
AUHIYL AL B el 2T, 5201 Al 2262 U 220,400
U 110 MPa dajsi B. A Ul 'd', RAdN2 Ul di, al

sleo(l atstes 't el UAHAlAl URBAHO = 4 ol wel s

OR

(d) A knuckle joint withstands a tensile force of 12kN.The material of 04
the joint has a tensile strength of 250 N/mm?.factor of
safety=5.Compressive strength is 250 MPa, shear stress=125
N/mm?. Find (1) rod diameter (2) diameter and width of the knuckle

pin.

(S) WS knuckle U5l 12kN L@l USatl scll M2 RAAA O, 0¥
AYsct ofl AHAMl 250 N / mm? oll Al U .

AAHA Wlon = 5 AL sLYAA AL 250 MPa B, flaur
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Alll= 125 N / mm2® (1) As oll UM (2) [Qotoll cAM WA

yalowe 0.

Q.3 (@)  State the equation for pure bending. Explain each term of the 03
equation.

Usl.3 (1) Y& ALSIL HRe] HOed Y ARUA dall AMi el €35 03

Asilal YLl
OR

(@)  Define lever, along with its types and applications of each type of 03
lever.

1) [@QaR, Aol Usl wa €35 YslRell Alaeil GUADN »RUCl. 03

(b)  Give the equations for the section modulus for 1) rectangular 2) 03
circular sections.

(O)  AORIRY A dNOUSR WGl oll A5Aet WUSYAU HI2 03
U500 vl
OR
(b)  List the different materials for leaf springs. 03
(o) s RUaL w2 [QRu HERladsll YR wotldl. 03
(c)  Design the fulcrum pin for a bell crank lever to lift 15kN vertical 04

load acting at the end of the shorter arm. The length of the longer
and shorter arms is 700 mm and 500 mm respectively. Allowable
shear stress and bearing pressure for the pin is 70N/mm? and 10
N/mm? respectively. Take L/d=1.25.

(5) QA 308 [AdR ol A wHe{l dolleS wefsA 700 HlHl U 500 0%
Ll 8. &st wdell BY 15 kN oll adlsd Als Guscllall B
[Qar w2 sesi Qo ol (3o38et 5A Ulat M2 AAHA

AL Y2AR 10 N/mm? A AAHA Q2R A 70N/mm? ®.

OR

(c)  Determine the width and thickness of the leaves of the leaf spring 04
for the truck from the following details:
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Q.4

Ui ¥

(5)

(d)

(S)

(d)

(S)

(a)

(W)

(@)

(A)

(b)

Max. load on spring=150kN, No. of springs=5, Allowable tensile
stress=600N/mm? .Span of the spring=1000mm.Maximum
deflection=80 mm. Total no. of leaves=12 and E=2*10°N/mm?,

ol Actl @Qotdl uRell 2seoll clls EUotetl utetell usloue ua
stes 2l

RUOL UR ALLAl HedH AS = U0 kN, clls Rl dvaul=

U, dellel = 600 N/mm? 2. RUDLell ¥Ulel = 1000 mm. HeHH

dlaceat ¢O mm, §$A uwel ol Avau = 12 Ve

E=2%10°N/mm?>.

Explain the various types of loads acting on a bolt giving
illustrations.

olled UR ALl (@AY YsiRell Als GELSRWL UL VL.

OR

Define eccentric loading and show the various machine elements
subjected to eccentric loading with neat sketches.

SALls Alsell catvul W A WU AU SALLs AlS Asot
sl ([QAu Hallot NellHe ealal.

Draw a neat sketch for protected type flange coupling and write the
equation for the design of its key.

YA ysiall sAlor suldol M2 Yus WA €1RA Ual Asll
UL flotl BRLset H uHls0L Al
OR

Classify different types of couplings.
QY ystRell s(Pioue] colsaL 52,

Design a helical compressive spring that sustains the maximum
load of 12 kN for a deflection of 25 mm. The spring index is 5 and
the maximum permissible stress for the spring material is 400 MPa.
Assume G=85 GPa.

021

04

0¥

04

021
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03

03

03

04
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@)  dcllsd AsRA RYsLell BA8et 5A ¥ 25 AH ALl [Quctst 0%
HIZ 12 kNoll HeTH alRal Aacl AN B, RYoL yusis 5 O
ol RUDL AHIL HI2 et xcllstd dlaL A 400 MPa.

Assume G = 85 GPa ®.

OR

(b)  Asolid shaft is transmitting 1 MW power at 240 rpm. Determine 04
the diameter of shaft if maximum torque transmitted exceeds the
mean torque by 20%.Maximum shear stress=60 MPa.

() WS Yol AW 240 rpm UR 1 Aoudle cleofle] yRel 52 8. 0%
ol HotlH 215 20% AR 21§ sl atll 1l A wWsesil

AU oissl 5. HedH (AR Ll = 60 MPa.

(c) Design a Cast Iron flange coupling to connect 2 shafts of 45 mm 07
diameter to transmit 20 kW power at 400 rpm. Shear stress for shaft
and bolt is 50 N/mm? and crushing stress is 120 N/mm?. Assuming
starting torque 30% higher than the nominal torque, find the bolt
diameter, no. of bolts and thickness of the flange.

(5) 400 WRUIAH UR 20 kW UWdRe] YAIREL $cll HI2 45 mm 09
Aol 2 WA SaAsS Scll HIZ sk wlAolo(l A gol
daR 52 2llse Wl leHl 50 N/ mm? ® Aal lenl et
120 N /7 mm? B. YRl@s a5 30% od 2l scdl auR 8,
ol cly,. ollcaoll vl Ual Al stsies .

Q.5 (@)  Ahydraulic cylinder is subjected to an internal pressure of 1I5N/mm? 04
Internal diameter of the cylinder is 220mm.Determine the thickness
of the cylinder if the permissible stress for cylinder is 30 N/mm?.

YU (W) elsAs RAssa 15N / mm? of widRs eollll sRalldl A 0¥

8. RAcse] widRs cal 220mm 8. Rcllsell SIS sl

53 %l RAeS2 HIZ Uclletdoll UAA dRUel 30 N / mm? B.
(b)  State application and classification of pressure vessels. 04

(©) YR AAA of <50l wal deotl GUAN QUL 0¥

(c) A ball bearing is subjected to radial load of 10 kN and thrust load of 03
4 kN. The inner race of the bearing rotates with 1000 rpm. Expected
average life of bearing is 5000 hrs. Determine the required basic
dynamic rating for the bearing. Take X=0.56; Y=1.2; S=1.5 and K=3.
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(5) olldd ARSI 10 kN ASAA AS sl 4 kN Adauc AS 03
AUl AUA B, ARotell vieRell ald 1000 uRUAM
52 8. ARdle{l AUV(A A AR Yot 5000 sCELS V. AL
U2 33l yaed aUQelld Aot otssl AL X = 0.56 A VY =

1.2; S = 1.5 Al K = 3
(d) Standardize six shaft speeds between 25 rpm to 2000 rpm using 03
preferred numbers.

(s) [@g§ ool GuDL 53l 25 WRURAHA 2000 WRURAH 03
ARl ©9 2se dUA otssl 3.

3k 3k 3k 3k 5k %k %k k %k %k %k k
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