Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER-5 EXAMINATION -WINTER- 2019

Subject Code:3351902 Date: 28-11-2019
Subject Name: Design Of Machine Elements
Time:10:30 AM TO 01:00 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 AUld-AL syALoL 24U,

List any four machine parts which are subjected to eccentric loading..
2215 dlg ALl S ddL S1SUBL AR Helld Yiedl 4 @il

State the advantages of standardization.

2218231034 <AL 514EL QUi
State fundamental equation of twisting with meaning of each terms.
zdlx2lotd HaRLd Ut vl 225 Uzl 219 Quil,
Sketch Single Riveted butt Joint.(Two Views)
Al a2 w22 spidiezl ol 2uild £l
Write equations of modulus of section for rectangular section and circular
section.
2520463 v HAlLZlsd Asu HIZ HILLAY 25 AsUAAL YA AU,
6.  Explain the following designation of materials.
(1) 45C8(2) 49 Cr 1 Mo 28
S S BA AU Yoyol <dlaAl ueidl [Aoid il

(1) 45C8(2) 49 Cr 1 Mo 28
Write assumptions made in the design of thick cylinder.

;
9. Als Radlezddl Elomdaniel Azl avill
8. List the application of knuckle joint.
¢
9

L G A

A5 712l GUAIRLL AUl

List types of failure of Machine Elements
. Helldl LML e 2d1-L [AA8 usiz @vl,

10.  Write the value of progression ratio for R5, R10, R20 and R40 series.
10.  R5,R10,R20,2i< R40 <12 H12 oyalidz<] Het qvil

Q.2 (@ A hollow shaft having 240 mm internal and 320 mm external diameter rotates
at 120 rpm and transmit 2240 Kw power. Determine the stress induced in the
shaft.

URA R (D) Bl SlAL Ws2 5 oyl BhidRls A dlel A 2isH 240mm i 320mm,£9.120
rpm %l 52 €9 2A 2240 Kw U192 21-4#]2 52 £9.915241 Ge™adl 212 w2, 2liMl.
OR
(@ A solid shaft is subjected to bending moment of 3.46 kN.m and torque of 11.5
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kN.m . 6ut =690 Mpa. Ultimate T = 516 Mpa. Find shaft diameter by
equivalent torque if factor of safety is 6.

25 Alells 252 U 3.46 kKN.m oi<&loL HiHez 21 11.5 kN.m 215 €10l 9 oyl
212lH2 idloL vt 942 224 21450 690 Mpa i<l 516 Mpa A4l 5522 ¥1is
52l 6 sld dl Hsdladiz 2156l g1s2 L 2 diEl

Find Standard six different speed having minimum and maximum speed of
160rpm and 500 rpm respectively.

22188 69 218 2lML syHi wHLe9IHL 2] 160rpmie Al a4ui 45, 500 rpmalls2

28 9.

OR
Find the minimum size of circular hole in10mm thickness steel plate that can
be punched. for steel plate ultimate shear stress=0.3KN/mm?,and for punch
permissible crushing stress=1.3KN/mm?

10mmanél 22l LUl A9 BHEY 526l HIU L0 $la 3, <l Hee gl widl
U514 d sl 520 @2 Wiz sileziz (242 224 = 0.3KN/mm?22id Y2 Hi2
yRfAotd sldio 224 = 1.3KN/mm?28.

Determine rivet diameter to join 8 mm thick plates by single riveted lap joint.
The pitch of the joint 50 mm .Also determines tearing, shearing and crushing
efficiency of joint. oc= 110 N/mm? ot = 80 N/mm? 1 = 65 N/mm?.
8mmenslsS <l a2z - [Hoid A28 du sxidez a8 srigal Hi2 [RA2 -l 1adler bl

o152 <il (U2 50mm 9, syiiez <l 2ARal, (2o, dan 5o sU5Reeil wial,

yH[Hoe 224 2 Youot 9 . oc= 110 N/mm? ot = 80 N/mm? 1 = 65
N/mm?,

OR
In a double riveted butt joint with two equal cover strips, havingzigzag
arrangement of riveting the thickness of the plate 9 mm. Consider
allowable tensile , crushing and shear stress are 100 MPa,150 MPa and 80
MPa respectively. Calculate :- i) diameter of rivetand ii) pitch of rivet joint.

014 21928 $o1d 592 2422 7152 [69L sy0l Uzl HI2 w@2<l el Omm €. oyl
ot =100 MPa, ocr = 150 MPa 21 t = 80 MPa 1A dl 2142 -l el 21l
UM,
Find rod diameter and spigot diameter for cotter joint if axial load is 80
KN. =55 N/mm?, ot = 70 N/mm? and oc = 110 N/ mm?
8OKN Il »i[5444 &lls A 5291 HIZ 5127 65192 L 2gell Al ddl 24012 L
M iEl. T =55 N/mm2, ot = 70 N/mm2 #<4. oc = 110 N/ mm2 dl.

OR
Two rods are connected by a Knuckle Joint to sustain a maximum load of

15 KN. Calculate diameter of the rod and knuckle pin diameter using
following stresses. ot = 80 N/mm? and 1 = 50 N/mm?.

6 208 A5A 67192 Ul FIIAE 69, 15KN <l Als UGl 5391 HIS Asell A AUl AsE
Yl U, 2HL 22441 4L ot = 80 N/mm? 244 1 = 50 N/mm?dl.

If the value of induced hoop stress and longitudinal stress on thin cylindrical

shell are 100 MPa and 50 MPa respectively then find value of maximum
shear stress.

6L ULAULL A0USIR UG HIZ BEHAAL GU 223, wiel Al2A(2dd 223 w154 100
MPa i 50 MPas9 dl HedH, (2242 224 <Al

OR
Classify pressure vessel.List the materials used for pressure vessel.
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U2 AU «f qoils201 520 N2 dud HI2 qualdL HlzRaadl gl stdial .

A Rocker arm lever is used to lift the load of 3 KN. Acting at the end of short
arm of the lever. The length of short arm is 150mm and long arm is200
mm.The angle between two arm is 140° and allowable shear stress and tensile
stress for lever and pin materialsare 40 Mpa and 70 Mpa respectively.
Allowable bearing pressure for pin is 8Mpa. Determine pin dimension. For
pin L/d=1.25
25 2Us2AUMAL ALl 2418 GU KN Al dlg d1ol 9. Ll 24l dodlss 150mm i
dioll 2l doud 200mm 9,60 UH 42341 B 1400 &9 o5l Aot 912
Ve 2415 224, il 5HAL 2150 40 Mpa 24 70 Mpa i 42l uld Hiz o[l
UA2 8Mpa 61 dl Ul Al HiY LA W2 L/d=1.25 €.

OR
Explain the design procedure of Bell crank lever.

olg 55 clar <l {lomSq uumal

The compressive load on the nut and screw clamp is 75 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 5AWY el 42 U 7EKN < 21646101 QL3 89, dl 25 <ll 14122 otel 42 {l
Gl 2liHl. ois(dol sia01pll. [od 2212 2l izl Wiz [ 2 szl/HqlsiH SRl 25
HIZ oc = 100 N/mm?¥i<l 6i[Z0L 22 Pb = 20 N/mm?.

OR
25 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 Ul 5AFY, Al il BT AL 98 25KN Al @l dWdl €9, 2iil2s vidz
Silzeriza [2a1Ml 150mm 9, dl BUEIE Al HIU QAL 2413892 HI2 H= 2b dal

H[Aod w24 100 N/mm2,

Semi elliptical spring has 12 total leaves. First two leaves are of full length and
rest of the leaves have graduated leaves. The spring span is 1100 mm and the
width of the middle bend clip is 90 mm. Maximum load on the spring is 6 kN.
Permissible bending stress for the spring is 300 N/mmz2.If the ratio of total
thickness of the spring to the width of leaves is 1.5:1, Determine thickness and
width of the leaves.E=2.1x 10°N/mm.

25 A4l Slaltesa [FUani s 12 ulzL 9,60 Usl uaH ol Wizl gd Qolls vie
oUL5ll A28 dottdel €9, [ <[l dotd) 11000mm A2l d-dl U2 HsdH 6K N
AL QLS AL 89, dal dezd oies [saudl usionsd 90 mm 24 ulH[Ana il 224
300 N/mm2 ul2l Hi2 USIOUES e 231 <l IRlAR 1.5:1, 24 E=2x105
N/mm2£9.dl ULzl L 2315 vid wsions Al

OR
A laminated elliptical spring having length 1000mm,total load on spring is
4KN,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 AHldzs Slaftase [Fol <l dotts 1000mm A2l d-l uz 4K N <l dls @19l 9,
o5l HedH (35854 75mm dal uMRioid 6i(201 224 360 N/mm2sit dl 5& ulzl
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Al vl AL 2L Al 2318 2 USIOUES AHLUIZL HIZ USIOLE 24 ML <l
IRlIAR 12 vt E=2x10° N/mm?ss,

Compare journal bearing and antifriction bearing.
ordd G201 vt 242] glsaq olfeal <l uzvumpl 53,

OR
Define following terms (i) Bearing life (ii) Bearing characteristic Number
(iii) Bearing Pressure
AlAAL el A Aalid 530, (1) oL dlss (2) eiLlol 5es2l2ls <int(3) ol WUz
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 dugd old 6o Guz 284 Qs 10KN dal 222 Al 4KN Rl dal d«il
12 201 1000 rpmeil 52 9,611l U219 Q1ds 5000 s@ls A d«dl oloils
slAlHls SURAZL Ml X = 0.56, Y = 1.2 ,K=3,V=1%id S=1.24l.

OR
A self aligned ball bearing is required to run for 6 years for 300 working days

per years and 8 hours per day. The inner race of the bearing was at 120 rpm.
Determine the basic dynamic capacity of the bearing for the equivalent of

SKN.
215 [Hoid 21 des vald-lol olla oifZo1 9 4 HIZ £22160<l1 8 5als dv 120 rpmGUR
LAIAAML 219 89, o7l 61201 GUR UHDEL MIZ 5 KNGIA dl 601l olofls siteiHls

SUfA2] ALaiHi 300 (2o sl oAl

A simple flange coupling has to transmit 40 KW at 450 RPM. . Assume torque
to be 25 % more than the full load. Calculate (a) Shaft diameter (b) Key
Dimensions and (c) number & size of Bolts. The stresses are as under, For
Shaft & Key 6 =100 N/mm2, t =50 N/mm2&tc= 75 N/mm2 For Bolt tb =40
N/mm2.

25 HIEl sdsy sUldd 450 rpm U 40KW W19z 21-43]2 52 €9, 215 56 Als 53l
25% oy2dl 4412 4IZl (1) sz sl (2) sl L Hiu (3) oliez <l dval viq
AUS WAL 223 <l [54dl, Ws2 214 51 12 6 = 100 N/mm?, T = 50 N/mm? &
7= 75 N/mm?dl sliez 412 T = 40 N/mm?,

Explain factors affecting the Design of Machine Elements
HIlA 5 Al LAl Gl GU 2442 5241 Aol AHMAl.

What are the Preferred numbers?List advantages and application of Preferred
numbers.

U528 <iodz 2124 97 Ul <Aot2ell 51AEL i GUALLL QAL

Explain factors effecting the value of Factor of safety.

5523 211 A2l 24U 5241 Uzlowoll uHmAl,

Explain stress concentration.
224, 52U UHMAlL
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