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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Q1 Answer any seven out of ten. €M SlEULL Alctoll rellod AWl 14
1.  Define bearing life.
1. ool cssell cauvau wul.
2. Sketch single riveted lap joint.
2. [t RaAes AU 182 ofl 2ct2y vuzdl €12l
3. Write the equation by which angle of twist for a shaft is calculated.
3. As wlsw cdvll Botiell w2 ol 2(deddl slor Hudl astal.
4.  Explain stress concentration.
¥, cRllel AsLoLel Yol
5. Identify the material-(1) 40 C8 (2) 49 Cr 1 Mo28
W, ueledel 20aull- (1)) 40 C8 (2) 49 Cr 1 Mo28
6.  Define bearing stress.
5. Q[Ral deud ofl cavau 2l
7. List different types of design.
9. el el YslRell Baisete(l ¥R cul.

8.  Enlist the different types of materials used for bearings.
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¢. ORa 12 Gualoi Aacll [y ysiell unoflell aLdl

oot
9. State the importance of preloading of bolts.

¢. ool yd cll¥ote] Hecel asgual.
10.  Write the assumptions made in design of thick cylinder.

0. sl RAese{l BAsotil ololldd el cull.

Q.2 (a) A circular steel pipe has outer diameter of 60 mm and thickness 3 03
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.

sl 2 () aloust? Rletell weusll 60 Hlxl ellal ceud wal sl 3 03
Il 8. ol Wy 12 Mol clllle] el 60 N / mm? & «ll
WU 1 Usggn wellal elR otssl 5. Aol dls M@ wsu
313 Aot AHfloll Yot 2ABeS GllRell clldel uRL 2l
OR

(a) Determine the smallest size of a hole that can be punched in a 12 03
mm thick plate, having an ultimate tensile strength of 310
N/mm?.The allowable compressive stress for the punch is 900
N/mm?.

) 12 mm oSl w@e Wl Wl ctlottl otell Aeor ol 8let uu 58l 03
astal dofl oLl 5A%ell TUSAH FAU 310 N/mm? sl
sLURlA U 900 N/mm? 8,

{b)  Explain overhauling and self locking with respect to power screws. 03

() WaR ol AeelHl 2w aelEoL ol e clslol umestal. 03
OR

{b) Differentiate between V threads and square threads. 03

() ol ds el WA s el cdslald vl 03

(¢)  Find the efficiency of the single riveted lap joint of 6 mm plates 04

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.
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(5) %l Rdesll callt 20 mm &l daL 50 mm ol LU sld Al 6 0¥
mm W@2e{l Yot RAZs A asesl stladl 2, w8lan
Zsa, Bl Al 59 dRlle BssH 120, 90 sl 180 MPa
8.

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)  AHIAR wad Acsd sl 100 H{IHl uslell e 10 el sl o¥
2ol ol VARHL des scllHlL U D, wlel 45 kN llsel
Aot scHL A 8. Aesoll doltss e, Bl HerH Bl

U 70N 7/ mm?® Ul atll o ad.

{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 cllsal yldsiz scu W2 A B, % slek 0¥
alRL slstdel Aldaet weudl Ad st 53 8. 2As el sl2ell
Al Aot B Ual oS, 5901 el lar VU 220,400
ol 110 MPa uasd B. ASs U 'd', RUole el d1, sl

slzeofl astes 1 el A cloll uRBew = 4 ol W 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 UYScl 12kN cllBl Usel Scll HI2 RUAA B, 0¥
AYset ofl A2l 250 N/ mm? ofl ARl Howo LS B.

AAHA wdlaa = 5 el shadla dwel 250 MPa 8, laur
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dlll= 125 N / mm2® (1) As oll cld (2) [otoll cud ol
uglous sl

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

W3 () Ya AlBoL MRl Hoed Yo wRUel el dMi el €5 03

Asllal dHorLell.
OR

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

) ([@Adr, dott ustA el £35 ystell laRell Gualol »tudl. 03

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

(o)  AeARU WA 2N6USR Bl oll Asot HISYAU HER 03
s 20l cull.
OR
{b)  List the different materials for leaf springs. 03
() cls RUaL R QA 3éldlace(l ¥R weudl. 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 305 [@AaR oll A wlell douss wsysA 700 Ml ual 500 0%

1l 8. gst widelt B3 15 kN oll adlse dls Guscsll
Aoz w2 setsy Mot ofl Baset 5 Ulot HIZ UM

AL Y2t? 10 N/mm? uel AcUHA [Bla2 A 70N/mm? B.

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

UH. ¥

(8)

(d)

(S)

(d)

(5)

(a)

(A)

(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?’.

o{ldAotl [@Qotcdl wRell 2soll clls RUolett wetsll uslouss ual
osles 2l

U5l U2 ALl HedH Als = U0 kN, dls Eowe{l vl =

U, dlllel = 600 N/mm? 2. RUolell ¥Ulsl = 1000 mm. HETH

cluctst ¢0 mm, A wel ol vl = 12 Ual

E=2*10°N/mm?.

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

olce UR cdlell (Al ystrell clls Gelgel W cull.

OR

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

sAZls clsell cauvall wul ol Bu W sAdls dls usat
scdl [QAQu Hellat AellAe ealall.

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

YRl ysiell sdor sul@ol W Yus ¥y €l ua dell
Ulellott Botsset w2 aHlseL el
OR

Classify different types of couplings.
QR ysiRell sCeous] aollsw 53

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.

0} 1

04

0} 1

04

0} 1

03

03

03

03

04
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()  &cllset dsRld ool (isat 521 % 25 WAl ell Quast 0¥
HI2 12 kNoll HetH oA el 2 8. RYaL yusis 5 8
ol RUDL AHafl 12 HetH sl el A 400 MPa.

Assume G = 85 GPa 9.

OR

(b} A solid 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.

(0)  BS ol WSS 240 rpm UR 1 Aoucle lovolle] yaReL 53 8. 0¥
ol HerH 2ls 20% uR2AA 25 53l atll wal dl wseell

ol o5l §2A. HedH @R dRud = 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 AURUIAH UR 20 kW ULdRe] YUIRRL Sl HI2 45 mm 09
cllUoll 2 AseA solse sal MR siRe vlole{l sdor gMoL
dauz 52U wse el ollcedl 50 N/ mm? & el {lael del
120 N / mm® B. YRl@s 25 30% old 2§ scl au B,
wlceoll call,. ollceo{l duaul wal sAorell atstes alltl.

Q.5 (a) A hydraulic cylinder is subjected to an internal pressure of 15N/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?,

g w @) ewgllds RAesa 15N / mm? of RS golll sl 2 0¥
8. RUAos20] UicRs ety 220mm 8. Rellswell st oissl

52 %l RUAS? M2 wRclled(l A ellel 30 N / mm? 8.
(b}  State application and classification of pressure vessels. 04

() U2R dAA of ad([swL el dstl Gualloll el 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) ollet Aol 10 kN dac cls wal 4 kN Wt dls 03
wuclHl 2 B, alRate{l vigRe{l ald 1000 wRUlAH wa
53 8. dFole{l AW A2 Yot 5000 565 B. ARl
HI2 %33 Hoeye oAl 2Rt otssl s2A. X = 0.56 @l Y =

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

() ([Us$ elrtRoll Gualol s3lal 25 URYRANHY 2000 uURYAH 03
a el &9 ause ol oissl 53U
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