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GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLLOMA ENGINEERING — SEMESTER -1+« EXAMINATION — WINTER - 2017

Subject Code:3352002 Date:02 - 11- 2017
Subject Name:-Machine Design
Time: 10:30 am to 01:00 pm Total Marks: 70

Instructions:

Q.1

Q.2
UA. 2

ABUE B

[a—y

w0 o NNy & X e WL D P

P =
oo &

(2)
(A)

(a)

)
(b)
(o)

Attempt all questions.

Make Suitable assaumptions 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,

Answer any seven out of ten. € AL SlEULL Ulctotl wellol UL 14
State types of design and explain any one.

SlosteSototl st cull wal 2 d As Axasal
State advantages of standardization.
RS S Rotloll SLAEL Ul

State application of cotter joint.

sl2R ldeall Gualoll cull

List application of knucklejoints.

olsc alfeoil Guaaloll cul

List applications of preferred number

Ul slotreil Gualloll @ull.

What is difference between pressure and stress?
WU Aol YR d g dslad 82

What is difference between shaft and axle?

WsAA ol ULge Ay dslad 7

Sketch two views of Single Riveted Lap Joint.
Rlolct RARs AU %82 & < €13

List types of failure in machine element.

Qo Hallot 38cURe{l aLel wotiel.

List out mechanical properties of material and explain any one

RA3Esd YUy [ algl oollall 4ol oA d A5 AHostell.

Classify levers 03
[@arej aolls2aL 52, 03
OR
Find 6 standard spindle speed between 400 rpm & 1000 rpm. 03
¥00 ¥lol 1000 RPM < 89 @les? ¥ls 2wl 03
Explain design of Riveted joints 03
Razs x8e2all SIBLESat Anstal. 03
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OR
Write design equations of socket end of cotter joint with resisting areas.

s5leR lBozell B2 Wosell HIU Albaloll Yol Aol Adlau wd
el

Find rod diameter and spigot diameter for cotter joint if axial load is 20 KN. ,
[t] =40 N/mm? ,[6t] = 50 N/mm? and [6¢] = 100 N/mm?

20 KN v3uad als {2 2As steuHlz: wa @ole stauslz? 0l ofaz

RAU [1] =40 N/mm? ,2c2UBH RAU[6t] = 50 N/mm?2, [6¢] = 100 N/mm?

OR
A bolt has to lift 40 KN load axially. I permissible tensile stress is 60 N/mm?,
find bolt size.

As ollce GU 40 KN cls cldl B, Ay 20WUBA ¥WA 60 N/mm2 dASal

dlezell A8 2kl

A Square hole of 30 mm side is to be punched in 12 mm thick plate. Calculate
the capacity of punch, if shear stress of plate is 100 N/mm?

30mm olleyelloll AR sletal 12 mm oSl wW@eHl wisal H2 qus( 3UR2

alldl. wdeoll [@ak A 100 N/mm2 el

OR
A single riveted double cover Butt Joint is used to connect two plates of 10 mm
thick using 16 mm diameter rivets. If permissible stresses are 80 N/mm? in
tension for plates, 65 N/mm? in shear and 130 N/mm? in crushing for rivets, find
pitch. What is the efficiency of the joint?
10 mm %8l W@2lal 45 mm sta{lz? alou flazell Rowe {lads soe sar wg Mo
o} §le 52e®. Wz HR 2RUBEH WU =¢0 N/mm? 3lde H2 2lae Ru=94

N/mm? 18 52020 R4=130 N/mm? cifl ltsoze(l Ul 2o ARl 20ul

Explain the design of shaft using pure torsion equation
alseoll 3aaetoll 2llototl yototl U UMM AL

OR
List out machine elements subjected to eccentric loading

AAoils dls cloledl slat det Hallot A Ao2oll ot AUl
Explain design procedure of key
8l ofl Slosiset Mo cl.

OR
Find the diameter of the shaft to transmit 60 KW power at 200 rpm. Take [1] =
63 N/mm? for shaft material.

50 (Bcllalz uaR 200 RPM 2lodtHle s2al Hi2 asesll stale: 2t
9llatR WA= U N/mm?.

Two rods are connected by a Knuckle Joint to sustain a maximum load of 30 KIN.
Calculate diameter of the rod and knuckle pin diameter using following stresses.
6¢ = 80 N/mm? and © = 50 N/mm?. Ignore pin bending.

osel WBe2 GU 30 KN clls ¢l 8. ot staule? dan As stale?

Altll. SRUBE A = 80 N/mm? and 2212 @A = 50 N/mm?
OR

2/4

http://www.gujaratstudy.com

03
03

04

0¥

04

0¥

04

0¥

04

0¥

03
03

03
03

03
03

03

03

04

0¥



http://www.gujaratstudy.com

Q4

Wi ¥

(©)

(5)

(@

(s)

(d)

(s)

(2)
(A)

(2)
()

(b)

(o)

(b)

(o)

The compressive load on the nut and screw is 20 KN. Calculate the diameter of
the screw and height of nut. Neglect buckling. Assume single start square threads
of Smm pitch. Take for screw 6. = 100 N/mm? and bearing pressure bearing = 20
N/mm?.

¥ el otz GUR 20 KN sLYR cls cldd. el standler wsl oizell
Gue 2l ol Aot 218 ofl AU 5 mm B, 3 MR sLYR BU=100

N/mm? dal dEoL QdR 20 N/mm? d@l.

A valve spring having inner diameter of a coil 40 mm , deflects for 40 mm

at the maximum axial load of 900 N. Find wire diameter and number of turns
For the spring, [t] = 300 N/mm?, spring index =6 and G = 0.82 x 10°
N/mm?

RUotell vig2ell U™ ¥0 mm 8. dell GUR 900 N @ls ctctll ¥0 mm
golldl 8. 2lar RVU=300 N/mme, RUsL 80d52=5 el G=¢2000

N/mm2 A8 alak staule: wal sletell dvau sl

OR
A double riveted double cover butt joint is used to connect two plates 14 mm
thick. A pitch of the rivet is 60 mm. ot = 70 MPa , t =55 MPa, o, = 100 MPa.
Find diameter of rivet and strength of riveted joint. Draw neat sketch of joint.

A 1% mm Sl W@elal sue ld2s sud o Asee alrl ¥3c §. Rde2sll
U . WlSeeell ld 50 mm B.. A WAl [0 = 90 MPa, [1] = UL
Mpa , [6c] = 100 MPa @l.

Derive Pure bending moment equation in a beam of rectangle cross section
(b=width, h=height)

oAl Asaot M2 doslol HlAege] Yo Al

OR
Draw neat sketch of a Semi Elliptical Leaf Spring. Label its various parts.

Al sAlset RUoell 22 (A €13l Aot (@AY ewdlley ottt RAE Lt
52l

16 kN vertical loads are acting at the end of the “C” clamp having a rectangular
cross section. The perpendicular distance between the load axis and the neutral
axis of the cross section is 100 mm. Find the dimensions of the cross section of
the clamp for the permissible stresses of 120 N/mm? take h=2b.

‘c’ s BUR 100 mm AARS 3R 16 KN cRElsc clls el 8. sy
Asalel dotAlRY Wlel (h=2b) Ul 120 N/mm2 As VWAL HI2 As2Aal

oll HIW Ul

OR
A semi elliptical spring with 900 mm span and 56 mm width of leaves is fixed in
the centre using 50 mm wide bend. If thickness of each leaf is 6 mm ,
find number of leaves to sustain 4000 N load in the centre. [6b]=490N/mm?. Also
find deflection of the spring taking first 2 leaves of full length. E=210 KN/mm?

As Al sA st ¥ydlotell Lot ¢0Omm el UELOLS 56 mm & al dal
w0 mm uglous cloul 2 olosll Bs secd 8. [@sell %518 6 mm B. 4000
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N @ls dgel sal Mz @soll dvew e, doslol RU=430 MPA @Sal

U R gt dousalsll agllal RYoLle SlsAsaet Al E=210 KN/mm?.

Design a fulcrum pin of a right angled bell crank lever to raise a vertical load of 12 KN
at longer arm. The arm lengths are 500 mm & 150 mm. The stresses are 6;=100 N/mm?,
bearing stress =15N/mm? & 1=50 N/mm?” Neglect bending. (Assume L/D = 1.25)

det 55 [@Aar 3 Boll cllowt vl GUr 12 KN @ls AL B doll M2 seAsH
Ylotofl Sltssat s2A. wlell ciolls wejsA 500 mm U 150 mm 8. doslal
RU=100 N/mm? , 2R ¥aA=50 N/mm? el ool Y2 U N/mm? dal
Yot W2 L/D=1.25 cl.

Classify various keys
QRY £lo aollsrel 52

Write design equations of Bell crank lever.
e 305 [AaRell Slotsetotl Yol cul.

A hollow shaft 100 mm inside diameter and 200 mm outside diameter transmits
2000 KW at 200 RPM. Calculate the stress induced in shaft.

100 mm WERell el 200 MM WlslRell stauHle? alnl Wlell use 000

KW UldR 200 RPM A dgel 53 B. dul Gsetcl L .
Classify couplings
suldole] aollswl 53U

EEE L EELEELE LS
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