Q.1
usl. 4

Q.2
VETRE

Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING- SEMESTER -5 (NEW) EXAMINATION — WINTER-2020

Subject Code:3351902 Date:11-02-2021
Subject Name:Design Of Machine Elements
Time:10:30 AM TO 12:30 PM Total Marks:56
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1.  Attempt any FOUR Questions from Q.1 toQ.5.

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.

Answer any seven out of ten. & Higfl S1&URL Aldeil walod AU 14
Define F.O.S.

5522 g As2ll AL vl

State types of design and explain any one.

(3815 <L Us1R syRudl 516 s AHMAl.

State the advantages of standardization

HidA[AR0AL 5112l sxRUAL

State type of stresses.

224l UsIR SYBLLAlL

What do you mean by buckling?

o15(A1L 2424, 9 d UHMAL.

Classify pressure vessels.

UAR QAU Aoils20 dml,

Define Bearing Life.

o1Z[aL Als <l vl v,

Write the application of leaf spring.

cls (231l GuAloll dvl,

Identify the material - (1)40C8 (2) 49 Cr 1 Mo28
Yeldd il - (1) 40 C8 (2) 49 Cr 1 Mo28
Write the value of progression ratio for R5, R10, R20 and R40 series.
R5,R10,R20,%1 R40 2l<lo HI2 9Rlid2e] Het duil

Define (1) Plasticity (2) Toughness & (3) Hardenability 03

v gquil. (1) reizdlylZl (2) 254 vid (3) glioildl2l o3
OR

Differentiate between V-thread and square thread. 03

dl 298 vt 2592 g A2l d5lAd AV, o3

Write R 10/3 series for numbers 10 and 100 03

10 %l 100 422l 2ival HiZ R 10/3 2l quil. 03
OR

Standardize six speeds between 250 RPM and 1400 RPM 03

250 RPM i<, 1400 RPM <l #A1£1Hi &9 2ls uwfld sl 03
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A double riveted lap joint is made between 12 mm thick plates. The rivet
diameter and pitch are 20 mm and 60 mm respectively. If allowable stresses for
plate and rivets are [otf] = 50 N/mm?,[t] = 40 N/mm?,[c¢] = 40 N/mm?, find
minimum force which will rupture the joint.

12 HlHl =l w2z oid <ldze du snidezdl sxigid 9. a2l silez vid A
vicsH 20 HIHL 214 60 Il 9. oxl @2 2 [RA2 HIZ RGO 224l [of] = 50
N/mm?2,[t] = 40 N/mm?,[ccr] = 40 N/mm? sS4 dl 67152l T4 52d, 291 Hi
2159 o101 2UIALL

OR
In a triple riveted butt joint with two equal cover strips, having zigzag
arrangement of riveting the thickness of the plate 10 mm. Consider allowable
tensile, crushing and shear stress are 100 MPa, 150 MPa and 80 MPa
respectively. Calculate: - (i) diameter of rivet and (ii) pitch of rivet joint.
[2ua 2924 u=vil 1@z Y2194l 012 o752 5 oyHi ezl 1S 10 mm & vt ka2l
2L AAlatdol usia<dl 536l 9. AAIGUnG w224 [o1] = 100 MPa, [oc] = 150 MPa,
[t]= 80 MPa sia dl 2lHl.: (i) [RAzl ez (i) Raz-l .
A Cotter joint is to be designed for joining two same diameter rod having axial
load of 60 kN. If allowable stress [ot] = 75 N/mm?Z,[t] = 0.8 [ot], and [oc] = 2
[ot]. Calculate (i) Rod diameter of spigot end (ii) Thickness and diameter of
spigot collar.
60 KN 2i[811 Al @dl HIZ 6l AHIA AL S < 6x18al HIZ 35 5122 sxlDee«]
(215 52Ul 9. o7l Hiet 223 [of] = 75 N/mm2,[1] = 0.8 [o1], and [oc] = 2 [o1]
G4 AL AL (i) Ruollz 931l A (i) [RUdliz slazedl i vid o310,

OR
Knuckle joint is to be design for taking 40 kN tensile load. Allowable stresses
are [f] = 65 N/mm?2,[ fs] = 50 N/mm?,[ for] = 120 N/mm? calculate (i) Rod
diameter (ii) Pin diameter (iii) Thickness of single eye.
40 KN <l 2415e Al dAl HIZ 25 <Asa oylseedl (15 s2a1dl 9. Hied 224 [f] =
65 N/mm?,[ fs] = 50 N/mm?2,[ fa] = 120 N/mm2 &1 dl 2UAl. (i) 041 sl
(i) (Ul srasdlzz (iii) [Riag 2l ms19.

State the modulus of section with neat sketch for the following cross sections.
(a) Hollow Rectangular Cross Section
(b) Elliptical Cross Section
(c) Hollow Circular Cross Section
A1l 2ULE92 HIZAL HIGAAA, 2Hl5 A5 YBULAL
(1) Uig cot LI 514 A5
(o) HdlZlsa 514 A
(5) Ulg U2 514 A5
OR
State the application of leaf spring and materials of leaf spring used for
automobiles.
cfls Raiadl Gualol dH or liziHIoSE HI2 QuRldl dls ot w2l<aa syaudl.
State importance of preloading.
UldifEatedl 2401441 sxpuAlL
OR
A pulley is fixed on a shaft with the help of rectangle cross section key. The
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(a)
e
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shaft is transmitting 1000 N.m torque. Allowable shear and crushing stresses are
50 N/mm?2 and 90 N/mm? respectively. Determine the dimensions of the key
considering 20% overloading. Consider key width = 0.3 shaft diameter and
key thickness = 0.2 shaft diameter.
25 dopAiRY, 2Ue9ealvil 5l 48 gz Guz ydl (52 sami sudl 9. v 252 1000 N.m
oy2dl 25 2leuHlz 52 89, valdnd (212 2234 dal 540 224 21454 50 N/mm?2 and
90 N/mm?2 €. 20% 2UdzAll Al sldl wiu Al sl usiad = 0.3 x wlgel
1 ddl Slil 2lsdu = 0.2 x qse-l A o,
Design a fulcrum pin and lever cross section of a bell crank lever to lift a load
of 5000 N acting at longer end of arm. Length of arms are 500 mm and 125
mm. Take allowable stress [of] = 80 N/mm?2,[t] = 40 N/mm?,[Py] = 12
N/mm?2. Take L/dp = 1.25 for pin. Neglect bending of pin.
w5 04 55 (AL Qiotl 951 U2 5000 N <l @12 Gasal HIZ Uld<dl da [@azedl
w1898l 1S 520, clazel 208l doils 500 mm sid 125 mm 9. HId 2234
[6t] = 80 N/mm?,[t] = 40 N/mm?,[Ps] = 12 N/mm? d@l. "l4u12 L/dp = 1.25
dl. Ul ol<&loL via010U.

OR
A Rocker arm lever is used to lift the load of 3.2 kN. Acting at the end of short
arm of the lever. The length of short arm is 180 mm and long arm is 200 mm.
The angle between two arm is 150° and allowable stress [o] = 75 N/mm?, [1]
= 60 N/mm?2,[Pp] = 10 N/mm?2. Determine pin dimension. For pin L/d, =1.2
w15 ASDUAAL Ll 200 GU 3.2 KN <l dlg dldl 9. «ldl U8l dousd 180 mm
v qiodl vUHAl doils 200 mm 8. 6L pUH Q2L vELL 1500 9. 671 BIAIAAL 22U
[6t] = 75 N/mm?, [t] = 60 N/mm?2,[Pp] = 10 N/mm?2 &4 dl. Yldl HIu 2l
ld |2 L/dp =1.2 dl..
The frame of C clamp has rectangular cross section of 90mm x 45mm. A
maximum clamping load of 30kN is acting at a distance of 155mm from the
inner edge of the frame. Find maximum stress and minimum stress.
25 ‘C sA¥Ul FHq s AsUd 90mm x 45mm Aotz 9. 30KN Al HedH
salFia dlg g4l vierl ®el 155mm <l 2id2 @il 8. dl FHAL A5AAHL Griue Al
HETH 223 2i Qe 223 LAl

OR
A closed coil helical spring operates for the load range of 3kN to 3.5kN. The
deflection is 8 mm and spring index is 6. If permissible shear stress for spring
material is 300 N/mm2 and G = 80 kN/mm?2. Determine (i) Spring wire
diameter (ii) Number of active coils (iii) Spring stiffness.
25 sAlnag 5194 Selsa 2l uz 3kN 4l 3.5KN i 26y Al dldl 69, 2ulale, lsesua
8 mm i 2oL el 6 9. oyl udlzilota elluz 224 300 N/mm? and G = 80
kN/mm? <14 4l AL (i) @ulo az sislez (i) visdla sidaddl 2ivan (i) zuloedl
2254

Differentiate between shaft, axle and spindle.
9152, HAE 2 21lesd 422l dsldd syRldl.
OR
Explain types of levers based on number of fulcrums.
sesHedl AL Hoyor dlar <l Uslz 1Al
A cylinder with 150 mm inside diameter and 15 mm plate thickness is subjected
to internal pressure of 5 N/mm?. Determine hoop stress, longitudinal stress and
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maximum shear stress in the cylinder.
Bis A0SR UAR AU <Al hidLls 41 150 mm 2id 2819 15 mm 9. Al stidls
26110l 5 N/mm? €9, dl g4 224, Ale28l4d w2 i HedH 9laz 224 2lAl,

OR
What is pressure vessel? List the materials used for pressure vessel and classify
pressure vessel.
UAR 4™ 9 697 UUR A2A, oldlddl HIZ dudl Rl sypudl, Nuz dza-
qilsm 52l
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 (c) number & size of Bolts. The stresses are as under, For
Shaft & Key [ot] = 75 N/mm?, [t] = 50 N/mm?,[cc] = 120 N/mm? For Bolt
[t]= 40 N/mm?
25 Alel sd-0r sudlL 43 250 RPM Uz 50 KW uldz 21-4#l2 5341l 6. HedH 215
54 215 53l 20 % 9912 HIRL 2 2l (@) 252 sl (o1) 5Ll 21 (5) oliea-l
AL 2 A%, As2 2 5L W2 [0 = 75 N/mm?2, [t] = 50 N/mm?,[cc] = 120
N/mm? d4l oliez HI2 [t]= 40 N/mm?,

State types of stresses on machine elements and explain briefly.
Helld vidlHez AL 222l srpuAl 1 25 Hi AHMAl.
Broadly classify anti-friction bearing. Write their advantages and applications.
wi<Zl-glsa oALloie odsioy Aoils0L AL dedl SIAEL i GUARLL QUi
A hydraulic press is capable to produce 50 x 10* N maximum force. Working
pressure of fluid is 20 N/mm?. Determine the diameter of the plunger operating
the table. For the permissible stress of 100 N/mm? for the cast steel cylinder in
which the plunger operates, find the suitable thickness required.
25 SI9gUAs U 61 50 X 10% HETH, o0 Geleed 5291 UEH 9. Ul < asla conn
20 N/mm? €. 2014 Adlddl Loyl el bl syul oy Ald 89 d 5122 U
[Ralaes 12 udldlotd 2224 100 N/mm? S dl sxiddl 2104 28155 9l
Explain the following terms related to antifriction bearings.
(i) Rating life (ii) Average life (iii) Basic static capacity (iv) Basic dynamic
capacity
2215159 6101l AeAHL {l2AAL Ul AHMAl.

(i) 22l s (i) U1 Al (iii) olles 2225 audl (iv) olls sdHls axdl
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