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Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - V. EXAMINATION ~-WINTER - 2018

Subject Code: 3351902 Date: 29-11-2018
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.

Q.1 Answer any seven out of ten. £l SISURL Uld-ll syetiol UL 14

1  What are the main requirements of machine design from consumer point of
view?

1. quRAAsR-L gRsiael Halld doidddl you sy3Raldl 50 697
2. Explain the technological properties workability and machinability.
2. esildllsysa aypel d5(eue 2] wid nelldrilef@s] uendl,

3. Give details of the following materials and state application of each.
(i) C 55Mn 75 (ii) CS55

2. el uleRlaeudl wledl wnd g5 Guaisil sy-lidl. 1. C 55Mn 75 2. CS55
4.  Compare Knuckle joint and Cotter joint,
Y. clse syide wie slz syidedl uviupll AU

5. Sketch a double riveted butt joint with two equal cover straps and zigzag
tiveting.

U ofloasioy A2l wied of AvAL 592 2200 ALY doid 2428 o122 syiBe-dl 35U £idl.
6.  Write the application of leaf spring.

e dls Dol Guiisll @vil,

7. What do you understand by torsional rigidity and lateral rigidity?

9. 2lad Aapild] vid dare Rapdld] vied 97

8.  Explain the following term with respect to spring. (a) Free length.(b) Solid
length (¢) Spring index (d)Spring stiffness.

¢ [Blodl Aecinl A2 uel auodl 1. ysd doud 2, idls doud 3. [Bia S3at .
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Q.2
Wael. 3

10.

10,

(a)
(¥)

(a)

(1)

(b)
(o))

(b)

(o))

(c)

(5)

(c)

(Bia Regein

Explain various types of loads acting on a bolt.
olle2 U @oldl 6y =Y THLY AWML

Write the construction of an Antifriction Bearing.

vifeglsae ollatedl 2L il

Explain “stress concentration™ in details.
Gatptell 23 SiZ o Anendl,
OR

Determine the six standard spindle speeds of the machine having minimum
speed of 224 rpm and maximum speed of 710 rpm.

25 Helld oyel AeldH B HegdH A4 22y URLRAH 2id 910 2UULHIH w5H 9
Al #9 22133 22 %3y gitl.  http://www gujaratstudy.com

Explain the failures of various parts of a cotter joint.
sler oidecl oy oy THIOLAL FOUA AU
OR

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 required on screw to lift the load of 25 kN. Find the
efficiency of the screw assuming that the load rotates along with the screw.

uis [Arud 25 ows oyell Al viialdl A i uo MM wd a2y M R, 25
w42 29 S0z »lis dsad 0,93 &l dl 2u Bdioed euR Gusdl 25 U
S2ell 215 QlaLE? 23ell sy OUSHLR 52 59 d M L] w5l 28l gLkl

Determine the following dimensions of a cotter joint to resist axial load of
30000 N. 1. Thickness of cotter (1/4 of rod diameter) 2. Inner diameter of
socket. 3. Collar diameter of spigot end. Take [ ]= 55 N/mm? [t]= 45
N/mm? [o. ]= 100 N/mm?

30000 2 H[EAE el [R1Y 52l sl2 syiBadl Al uidl gt 4. sieaddl
sA3LE (gLl Al 4/ QLeL) .05l vierdl el 3. Ruallz 931l Sler-dl
A, dl [or ]= 55 N/mm? [t]= 45 N/mm? [o. ]= 100 N/mm?

OR

A triple riveted double cover plates chain type butt joint is to be designed for
joining two plates of 10 mm thickness. Calculate the rivet diameter, pitch and
the efficiency of joint. Take [o: ]= 100 N/mm? [t}= 80 N/mm’
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[6c]= 155 N /mm?

(5) @is ua {923 se1d 592 valgy Al Usla-l of22 sriBecdl dawd 10 M mil 6 oy
@2 s7idal 531 69, di A2l i, M e syite-dl eadl difl.

(d) Name four types of failures for designing the various parts of knuckle joint 04
and write the area of resisting for each failure.

(8)  se oyl oyel syel ALl LAl HIZl AR USR-ALEOAN AHMA] 25 DAl OF
Usselol vl @vil

OR

(d) A Knuckle joint is to be designed to resist a tensile load of 40 kN. The 04
allowable stresses are f;=65 N/mm?, f=50 N/mm?2 and fo=120 N/mm?.
Determine (i) Diameter of rod, (ii) Diameter of pin, (iii) Thickness of single
eve.

-~

(8)  wo [eiged 2aoe ozl [RIY 52l Asd efidedl oo sam 2udl 8. o1 oy
sdiulod 2R =65 N/mm?, £=50 N/mm2 wi- fo=120 N/mm?ia dl slidil,
303l el 2 [l e 3, e sus-dl s,

Q.3 (a)  Give at least five examples of the machine elements subjected to pure 03
bending.
U 3 () iz el Aesys2s Hafld widlHaAa A wiv GelarRL v 03
OR

(a) List three elements which are subjected to eccentric loading. Also sketchand 03
state the application.

() ¥AEls diflond Aosys2 s snL wasl @vll. 33 £iZ] dell GuAaLl AL o3
(b) Give the equations for the section modulus of the following shapes. (i) 03

Rectangular section (i) Circular section (iii) Elliptical section

(o) «UlAell USIRIAL A3 A HIPLEA HIE N5 Ul 1. dotR A5 2. JAdlosz o3
Asel 3. OlArdlsa Asad

OR
(b)  Explain the construction of semi elliptical leaf spring with neat sketch. 03
(o) 24269 wusld 18 wiE Slandlsa els ol 2l unandl. 03
{c)  Write the design procedure of a lever 04
(5) (Al o dizisyr el oY
OR

{c)  The length of vertical arm of a bell crank lever of a Hartnell governor is 120 04
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Q4

WA Y

(%)

(d)

(4)

(d)

(4)

(2)
()

(@)

mm and the length of horizontal arm is 100 mm. 1500 N centrifugal force is
acting on the ball arm. Design the lever including fulcrum pin. Allowable
tensile stress for lever material, [ob] = 70 N/mm?® Permissible bearing
pressure for the bush, [pp] = 30N/mm? and permissible shear stress for the
pin [1] = 40N/mm?. For rectangular cross section h = 2b and L= 2d.

$l21e dld 1Rl 6iet &5 [Aa2l GeuL il et a0 (MM wd st 2iddl deus oy
100 [ 9. oid 2U0 UR TU00 2 Sgeadll el 1] 69, sesH [Ue A1E (@Rl

e s [@4r wedlae HE vdivleld U104 224 [op] = 70 N/mm?, ool W2
yHgllete oflal gotlll [py] = 30N/mm? i (i Wiz wfisllee ollaz 220 (1] =

40N/mm? 59, et R 514 U39l W2 h = 2b 2 L= 2d dl.

A semi elliptical spring has 12 total leaves. First two leaves are of full length 04
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/mm?.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. Also find the maximum deflection of the
spring, E=2.1x 10° N/mm?.

¥is wioeElse [Biod s 42 dlon 9. uan-l ol dlen wuvil deudl vid eudldl oy
dlox dowzs dlen 8, [Biol 2uld 1900 MR w4230 63 Baudl wdlae o

(A 6. (Bl 42 HedH MR < [3eli-ged vid ugled oidloza 300 N/mm? .

syl (it 5@ 310 el dlenedl Slaldl aplid LU Gl dl dleadl s wid
Uelale WL E=2.1x 10° N/mm? ARl [Biol] Hedu s ikl

OR

2 kN vertical load is acting on the end of the ‘C’ clamp having a rectangular 04
cross section. The perpendicular distance between the load axis and the
neutral axis of the cross section is 150 mm. Find the dimension of the cross
section of the clamp for permissible stresses of 100 N/mm?. Take the depth of

the section as twice of its width.

T M W

ool 51 AsaAdlol A sdru syl 931 uR 2 [selicded Geli dis 9, 5l AseAdAl oY
alls BUEA v 2 2AAU 423 uldlsid 2idz quo MM 9. 100 N/mm?

u[fallote 234 WE sl 51 Assled-dl Hdl iEL Asatel Gald d-dl wlas-dl

ol @l

List types of shafts. Normally which material is used as a shaft material? 03
alLs2AAl USR vl A Ald 573 wilaa aise wilad 4305 qualy 67 03
OR

A hollow shaft having 230 mm and 310 mm internal and external diameter 03
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respectively rotates at 120 rpm and transmits 3000 hp. Determine the stresses
induced in the shaft.

(@) ol ldl ws2 oyell vieredl vt otglRell s 2AsH 230 MM i 30 WA D & 03
120 2URYJ{HEL 53l 3000 Wl widR 21712 53 9. As2HL DY Al 22 Akl

(b)  With the help of neat figure explain the design procedure of protected type 04
flange coupling.
(o) 2528 UsRA selroy sveflael dlostdt b 2269 2lsldue UMl o¥
OR

(b) A shaftis required to transmit 1200 N.m torque to the pulley through the key. 04
Determine the dimensions of key and shaft diameter. For both shaft and key,
permissible stresses are [oc] = 100N/mm? and [t] = 50 N/mm?.

(o) wdlell yel yHl 1200 A2 [Mer 215 d2ilue sal disedl oRuda . Al vy oy
i Qisadl e bl g2 @i wefl oid wi2 wHelletd 224 [oc]= 100N/mm? i
[t] = 50 N/mm? 9.

(c) Two 100 mm diameter shafts are connected by flange coupling having 250 07
mm pitch circle diameter for the bolts. Six bolts are used for coupling. For
shaft and key, [t] =65 MPa. For cast iron flange, [t]= 7.5 MPa and for bolts,

[T]= 30 MPa. Describe the following.

(i) Taking into account key way effect, power transmitting capacity of
coupling at 400 rpm.
(i1) Diameter of the coupling bolt.
(iii)Thickness of the flange.
(5) ol oo (WM Al nse sesy suelal syl olleadl [Ud U3 s 2uo MM S oo

detiel sxiarian 69, suelorn 69 oliea 4uR1AL s, dise vid Aldl HI2 [t] =65 MPa, 5122
2l &0y HI2 [T] = 7.5 MPa i ofie2 HI2 [1] =30 MPa &.

Q5 (a) Explain the following terms related to antifriction bearings. 04

(i) Rating life

(ii) Average life

(iii)Basic static capacity

(iv)Basic dynamic capacity
uay (2 ilzzlsacd oo 2Aecing Al uel auodl 1.2 s 2. AL A1s 3. oy

oi(4% 23[25 BlHAL Y. Sllats DS slHAdl

(b) A hydraulic press is cap[able to produce 50 x 10° N maximum force. 04
Working pressure of fluid is 20 N/mm?2 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.
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(o)

()

(5)

(d)
(4)

s @Ol3[As U &7 50 x 10 N HedH ol Gedleel 5200 AaH 9. wtlled sl
gollil 20 N/mm?® €. 2016 AGIddl weloyredl 4l dldl syl veor AE 9 d sl
w1 [Reler Hi2 willRiotd 224 100 N/mm? €L dl sxidl 415 o416 didl.

A cylinder with 150 mm inside diameter and 15 mm plate thickness is
subjected to internal pressure of 5 N/mm?. Determine:

(i) Hoop stress
(i1) Longitudinal stress
(ii)Maximum shear stress in the cylinder.
is [Aells2 syl vigacdl st auo [AH 2id oo au [ sy Sand sotm u

Az JHM2 2o . stk . gu 22 2. dilrerdlde 2 3. Rielan Hedu
gflaz 22,

State the factors to be considered while selecting antifriction bearings.

vif2gl 5ot 6ilaLedL waieal] eaRae PLAul daldl uRotall syl

e fesfe steofe sfeofe dfesfee oo
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