Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER- V EXAMINATION —Summer- 2019

Subject Code: 3351902 Date: 10-05-2019
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 programmable & Communication aids are strictly prohibited.
5. Use of only simple calculator is permitted in Mathematics.

6. English version is authentic.

Q1 Answer any seven out of ten.ex izl SIHUBL AUldl syALoL AL
List Factors affecting design of machine elements.
HaildAL a2siedl o w143 52d1 ulodtil 21€l il

Define Machine design and list out different types of design.

Hefld Elodeedl vl 2l syl syel Usizl oSl A1El sl

State fundamental equation of pure bending with meaning of each terms.
VIR ol4JaLd, HORLA Yt dvi] 225 Ue-l aaaauidl quil.

Sketch Single Riveted Lap Joint.(Two Views)

Al 42 du orisheadl 6 eud 2R,

Write equations of modulus of section for rectangular section and elliptical
section.

2520942 e SAlLZlsA AsUA HI2 HILAR 215 AsUeAAL Yol QUi

Find maximum tensile load carrying capacity for M16 bolt with d. = 0.84d
and [ot] = 80 N/ mm?

M16 61l€2 HI2 HSAH dRlA AHAL LA de = 0.84d i< [ot] = 80 N/ mm?dl.

Write assumptions made in the design of thin cylinder.
ol (Recflezl ElomSaniedl auzaisi aull

O X A0 WO N LR

> 2

m’\

Enlist the different types of Keys.
oxzl 6yl Uslzell AldlzAidl A1EL w1l
List applications of Cotter Joint.

. 5122 oYizl GUARIL dvl,

10.

© N ™ e N

Write the composition of following materials as per |.S.designation.
(1)40Ni 2 Cr 1 Mo 28 (2)C35 Mn75

10, IS Y 328U Yoot (Al Uzl [Aatd il

(1)40Ni 2 Cr 1 Mo 28 (2)C35 Mn75

Q.2 (@)  Find rod diameter and spigot diameter for cotter joint if axial load is 70 KN. T = 55

N/mm?, ot = 70 N/mm2 and o¢ = 110 N/ mm?
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25 5122 67192 HI2 BU[HAA Als 70 KN A 5291l 1A dl 218 <l 1A 24

2ylolz el 2Bl T = 55 N/mm?, ot = 70 N/mm?»ii o¢ = 110 N/ mm?

OR
Two rods are connected by a Knuckle Joint to sustain a maximum load of
60 KN. Calculate diameter of the rod and knuckle pin diameter using
following stresses. ot = 80 N/mm? and © = 50 N/mm?.

0L 218 5 6 A5 sylezedl sx13et €9 dHi A4HI 44 60 KN AL |l @il &9 dl <56
le sPnlz2 dal 208 uleR diEl AAIMA 241568 224 d2l 2R 22 idsH
80 N/mm?»i. 50 N/mm?29.

A hollow shaft having 240 mm internal and 320 mm external diameter rotates
at 120 rpm and transmit 3000 hp power. Determine the stress induced in the
shaft.

25 LAl W52 5 6xell Hidzls 2 ollEL 2UU 254 240mm i< 320mm,$9.120

rpm %l 52 £9 21 3000hp UIAR 2leAHl2 52 £9. 25241 GeMAdl 21 22 2iAL.

OR
Find the minimum size of square hole of 10mm thicknesssteel plate thatcan
be punched. for steel plate ultimate shear stress=300 N/mm?,and for punch
permissible crushing stress=150 N/mm?

10mmonél 221 LA2Hi SULIIML 2HLEY 526l HIUA AHAIRA 5120 U, <l Hee 4l widl
A5 d 55l 520, @2 W2 w[ezHz (942 224 = 300 N/mm?2sid Uz w12

wMfaota s(ga 224 = 150 N/mm?2e.

Determine rivet diameter to join 10 mm thick plates by single riveted lap
joint. The pitch of the joint 60 mm .Also determines tearing, shearing and
crushing efficiency of joint. oc= 110 N/mm2 ot = 80 N/mm? 1 = 65 N/mm?.
10 mmansls <l waz < [Hora A2 du oxishez 48 origal Wiz [kd2 L giaslzz

2. sxlSe2 <l (WA 60mm &9, syidhez <l Zlalal, [QafRal, dan sdia 20l Rl

2l uAfAote w2 2 Horol 89 ;. oe= 110 N/mm2 ot = 80 N/mm? 1 = 65

N/mm?,

OR
Design fulcrum pin for Bell crank lever which lifts load of 5 KN on long arm
end.it’s arm length are 500mm and 150mm. take T = 65 N/mm?and Pb = 20
N/mm?for pin material.

25 6ld 55 dlaz W2 sasH (U <l R 520 i dion 204 L 98 5 KNL dlg
Buialel 9. 204 <l dotls) vidsi 500mm i 150mms9 . (U wlzlRaa w2 =

65 N/mm?2si<. Pb = 20 N/mm?il.

A simple screw jack having square thread has 50 mm mean diameter and
pitch of 12.4 mm. If the coefficient of friction between screw and nut is 0.13
.Determine the torque on the screw to lift the load of 25 kN. Find the
efficiency of the screw assuming that the load rotates along with the screw.

~ ~

25 AIEL 25005 Ui Al 221 69, oyl Hl g1Hl22 50mm €9 2l (WA 12.4mm
£9. 641 25 i <12 423l 40is 0.13 SlA dl 25KN dsy<l Glusal 25 Gur 524l
2l 6032 UU? ¥5 U 6 Asyel 53 1A dH 412 25 <l LR Al
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OR
What is pressure vessel? List the materials used for pressure vessel and
classify pressure vessel.

UAAUADIZAL? NUR AU HIZ QUL HI2[RAa-AL 2EL otdldl 244 YR dud <
QilszeL 52l

Calculate the thickness of cylinder from the following data using Lame’s
theory. (1) Hoop stress = 80 N/mm? (2) The Internal dia. Of cylinder = 250
mm (3) The maximum pressure of the fluid inside the cylinder is 40 N/mm?

1l <AL (22124 Al GuAlaL 521 dousiz <l 2 wEl (1) U 224 = 80
N/Mm?2(2) <0512 <l el 24 = 250mm (3) ousia-l viez 584558 < a4 Hi

Q4 £o1leL 40 N/mm?2e,

OR
Classify levers based on fulcrum position and explain in brief.
55 <l [Rald 4L 2uaR dlar 4 aoilsan s 2id 254l uHsyal.

What is eccentric loading? Give at least four names of machine elements
subjected to eccentric loading.

=~ NN

2125 didlo 2124 g ? Halladl ML U 2iles Al @RldlL li ddl SIHURL AR

RUOLLAL llH S¥BUAL

OR
If the value of induced hoop stress and longitudinal stress on thin cylindrical
shell are 120 MPa and 60 MPa respectively then find value of maximum
shear stress.

AL ULAVLL 0USIR UG HI2 BEHAAL GU 224 2 Aim2a[2dd 224 w154 120
MPa i 60 MPa&9 dl HedH, (21242 224 Al

The compressive load on the nut and screw clamp is 70 KN. Calculate the
diameter of the screw and height of nut. Neglect buckling. Assume single

start square threads of 2 threads/cm. Take for screw .oc = 100 N/mm? and
bearing pressure Pb = 20 N/mm?

25 25 54U el 42 UL 7OKN < 21646100 ALIL €9, Al 25 Ul s1a#l22 oted 2 <l
Bl 2lHl. ois(da 2iaell. Ko 2212 ARy 2u2L Hiz (W2 2 sizL/dloH SRl
5 HI2 oc = 100 N/mm?>i<l 64201 U212Pb = 20 N/mm?Zs,

OR
A closed coiled helical spring is to be designed for loads ranging from 2.5
KN to 3.0 KN. The axial compression of spring for load range is 10 mm,
mean diameter of coil is 36 mm and spring index is 6. Calculate: (i) Diameter
of spring and (ii) No. Of active coils and (iii) spring stiffness. Take G= 0.8 x
10° MPa.

2.5 KN 4l 3.0 KNalis 9657 412 sai2t si9a slasaliol md< 521, silaaa
51U = 10mm, 5198 Hld s1a4l22 = 36mm 244 (3401 9354 6 9. 4l (1)
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(ior <AL suHlzz (2)2il524 sida <l v (3) (ol <l 22ls4x 214G =0.8 x

10° MPa.

20 kN load is acting at the end of the ‘C’ clamp having a rectangular cross
section. The eccentric distance is 150 mm. in horizontal direction. Find the
dimensions of rectangular Section if permissible stress is 100 N/mm? for
clamp. Take h=2b

25 Al 5AFY, L dot2lie B9 AL 98 20KN AL Al @l 89, 2425 »id
Sileriza [21M] 150mm €9, dl 2UIE9E <l HIY LWIHL A9 HIZ H= 2b dal

yz[MfA0d 224 100 N/mm?2.

OR
A laminated elliptical spring having length 900mm,total load on spring is
3600N,maximum deflection 75mm and permissible bending stress 360
N/mm? Find the no.of leaves, width and thickness .If ratio of width of leaves
and thickness is 12 Take E=2x10°> N/mm?

ws quldzs Slaftesq (ol Al dotid 900mm dal d-dl uz 3600 N <l &ls &1ol
89, o7l HedH (2585 75mm dal wlMfasta 6o w24 360 N/mm2sia dl 5@

=

Izl Al Hual gl il <l 231 vhd Yl AHLULZL HIZ YEIOUS 24 318 <l
IALAR 12 w1 E=2x10% N/mm?2e9.

Compare sliding contact and rolling contact bearing.
2AlS[L 2 2U[daL 51252 ol il ueuHpl 521,

OR
Define following terms related to antifriction bearing (i) Rating life (ii)
Average life (iii) Basic Dynamic capacity

22 glsa4 0201 d QL AL uel 4 arvallid 520, (1) Ao ads (2) 2idsy

d155 (3) olos slaifs suli2l.

A deep groove ball bearing is subjected to radial load of 10KN and thrust
load of 4KN. The inner ring of the bearing rotates at 1000 rpm. For the
average life of 5000 hours determine the basic dynamic capacity of the

bearing. Take X = 0.56, Y = 1.2 ,K=3,V=1and S=1.2
25 Elugd olld 6lZol Gur 2Ead dlg 10KN dalL g2 dlg 4KN @Wiey dal d«il
ez 221 1000 rpmeil 53 £9.61200l U222 1S5 5000 a5 A5 d-ll olofls

AAHLS U2 2Bl X =0.56, Y = 1.2 ,K=3,V =14 S=1.24l.

OR
A self aligned ball bearing is required to run for 5 years for 300 working days
per years and 8 hours per day. The inner race of the bearing was at 100 rpm.
Determine the basic dynamic capacity of the bearing for the equivalent of 6
KN.

25 [ord 21 des viald-loL olld sifZol iz 4y HIZ 222064l 8 5615 A 100
rPMGBUR AGIAAIHL 219, 9. 671 61[<L BUR AHARL AR 6 KNGIX dl 6201l 6izils

SPidls SURZ] HLAGHE 300 (a4 S1HAAL 2LBLAL

A simple flange coupling has to transmit 50 KW at 250 RPM. . Assume
torque to be 20 % more than the full load. Calculate (a) Shaft diameter (b)
Key Dimensions and (¢) number & size of Bolts. The stresses are as under,
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For Shaft & Key ¢ = 100 N/mm?, T = 50 N/mm?&1c= 75 N/mm? For Bolt t, =
40 N/mm?.

215 AlEl 5oy 5uldaL 250 rpm U SOKW U1dR 21442 52 9. 215 56 Al8 52l
20% oy2dll AAR HIZL (1) sz slnler (2) 4l Al Hid (3) oliez <l vaL 214
AU WAL 22 <l [5udl, 252 244 5L |2 6 = 100 N/mm?, 1 = 50 N/mm?&tc=
75 N/mm?2dal olle2 HIZ 15 = 40 N/mm?,

Find Standard six different speed having minimum and maximum speed of
224rpm and 710 rpm respectively.

22le8d 89 UL ML oyl 29T 2G| 224rpmie Aledl 44HE 44 710 rpmals2

2ls 9.

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

215 AldlS 2lg2 240rpm UL 1 MW WldR 2Ll 52 89, o7 HedH 215 4l 215 <L
20% 53l 9812 Gl dl 2s2 SPleR UMl a9y [042 w24 =60 MPag.
Explain factors effecting the value of Factor of safety.

5522 9ll5 g2l 2UR 5241 uoAnl AHmal.

Explain stress concentration.

224, 52U UHMAL
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