Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - | « EXAMINATION - SUMMER 2017

Subject Code: 3351902 Date: 4-05-2017
Subject Name: DESIGN OF MACHINE ELEMENTS
Time: 2.30 PM TO 5.00PM Total Marks: 70

Instructions:

Attempt all questions.

Make Suitable assumptions 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.
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Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
State general considerations in machine design.

Hlot SllEet oll ALHLeA SALSIUA RUA.

State types of failures of machine elements and explain any one.
Hllot AAlHe oll Fl2DRell USIR ULl Aal 518 s UHXA.
Define stress concentration and factor of safety.

U SRIZUL WA Fs22 3y A3 ofl carivaul 1.

State any four machine elements subjected to direct stress.
SlaARSE WA WAR 5cll AR HAlet AR wuual.
Which are the applications of knuckle joint ?

ascd Aol Acllduat 58 © ?

State advantages of power screw.

ULAR ¥Goll SlAEL %Qllcn.

State fundamental equation of pure bending with notations.
AR dslotetl Yo AHlsWN Aoll all2Uot WA UL
Classify pressure vessels.

YA AU of aollsel AWl

State commonly used bearing materials.

AUHRAUR Ul Aol HElZlad seudl.

Define antifriction bearing and journal bearing.

Wl (Fsuet AL UA gatct AZLe{l caurvaul .

© 00 6 N oL OX AW AADN PR

o
oo ®

Determine the force required to cut the 60 mm diameter blank from 5 mm
thick plate . Ultimate shear stress for the plate material, Ty = 350 N/mm~2.

5 YLl astsisanoll w@erell 60 Ll caliell ods stual Hi 33l

ol . WA2 oll MEIRe A, tu-3s0nmme G

OR
(@)  Write applications of preferred numbers.

@) Ulg§ iR ofl GuABLAL Wl

(b)  Determine the standard sizes of 6 round bars having smallest diameter of 20
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mm and largest diameter of 64 mm.
20 H{lLHl ollell e # 64 Hl. {l. Al ™ YRvlddl a0n

Aol 6 eis§ usx A,

OR
Explain failures of Riveted joints..

AAzs ABesll Il AHwA

Determine the following dimensions of a cotter joint to resist axial load of 30
KN. [6] =55 N/mm”2 , [t] =45 N/mm"2, [oc] = 100 N/mm~2.Take
t=d1/4.

1. Inner diameter of socket 2. Collar diameter of spigot end.

30 Sl et AlA2AcAs HIZ 5leRell o{lAotl HW AL 1. WFeall

ol callY . 2. Aol BSlell SlAR UL [or] = 55 N/mm*2 , [t] = 45

N/mm”2 , [o¢] = 100 N/mm~2.Take t=d1/4.

OR
Knuckle joint with axial tensile load of 15 kn. [o¢] = 80 N/mm"2 , [1] =60
N/mm”2 , [o¢] = 150 N/mm”2. Find diameter of rod and pin.

15 Sl Ject ARAA AS HE2 oA AS2 HE oll oflAotl HIW 2N

As A [Qotoll cAUA. [o1] =80 N/mm”2, [1] =60 N/mm”2, [oc] = 150

N/mm”2.

Two 12 mm thick plates are joined with single riveted lap joint using 15 mm
rivet diameter. If the pitch for the rivet is 50 mm, determine the strength of
the joint. [t] =90 N/mm”2 , [oc] = 160 N/mm”2.

12 HLHL 518 wRiadl A w@eua Yo azs AU 8o HI2 15
HLHl cau wRtadl lae gt slsatHl AU 8. 8ol Bu 2.

[t1] =90 N/mm”"2, [c¢] = 160 N/mm~2.

OR
Write design procedure for lever

AlaRell Slsteet At el

A rocker arm having included angle of 140 deg. Between arms, maximum
load of 3 kN is acting at the valve end (tappet end). The length of the tappet
end arm 150 mm and cam end 200 mm . for lever take h=2.5b . Find
dimensions of lever cross section. [op]iever = 70 N/mm”2.

As2 wWH A ol Wall 140 deg. B. U2 el cdeus 150 HLMl 8.
Ual 1 el doue 200 Hll. 8. for lever take h=2.5b . cllaRsll

WUSOE all MWL 20U [6b]iever = 70 N/mmA2.

OR
A semi elliptical spring with 900 mm span and 55 mm width of leaves is
fixed in a centre using 50 mm wide band . If thickness of each leaf is 5
mm.Determine the number of leaves to sustain 5500 N load in centre . [on]
=490 N/mm”2,

Al scllélset ol dt clled 900 H{LHl 2wt wal 55 Lol
yalous ol 8. 50 HLHl usloussell s HraHl 8. €35 clgoll ossty

5 {lL{l. ®. vl 5500 N Als ol sl dl clledtoll 2vau 20al.
A hollow shaft having 240 mm internal and 320 mm external diameter rotates
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at 120 rpm and transmit 3000 hp power. Determine the stress induced in the
shaft

240 Hl.{l. WidRs cau wal 320 HlLHl cllal cld YRddl WAl WS

120 rpm &l 3000 hp WaR A 8. Al AHl Geataldl A 2.

OR
A pulley is fixed on a 100 mm diameter shaft with the help of 100 mm long
key . The shaft is required to transmit 6000 N.m torque with the help of key.
Determine the dimensions of the key. cuc =500 N/mm”2., 7y =250 N/mm”2.
Take F.S.=5

100 H{ll. caxt cton 2use GuR 100 MLl cous cuoll sl el yellal
gle s ©. ul 8l dl g2 s 6000 Nam 215 YA wscllall 8. Al sl

oll HIWL 0. oy = 500 N/mm?2., 1w = 250 N/mm~2. Take F.S. =5

Estimate the power transmission capacity of a muff coupling having shaft
diameter of 80 mm , muff diameter of 150 mm rotating at 150 rpm . [t]shaft =
50 N/mm”2. [t]muf =10 N/mm~”2

Ug sUlol ofl utar gallaet 304 0. wse caud 80 HlLHL wa

Uy e 150 HLl. ©. 235U 150 rpm .B. [t]shart = 50 N/mm*2. [t]muf
=10 N/mm”2

OR

A closed coil helical spring operates for the load range of 2000 N to 2500 N
.The deflection is 6 mm. Mean diameter of coil is 36 mm . and spring index
is 6 G =0.83x10° N/mm?. Determine wire diameter and number of active
coils.

As sAls dAsc adlol UR 2000 N &l 2500 N ol 3o% S AL B.

Wloley SlsAsot 6 HLMl ua sl8call Hlot caud 36 HlLl. Bl G
= 0.83x10° N/mm?2  8lal Al dl2R oll cAUl™ A AsElal slctoll vl

nul.

A flange coupling transmit 15 Kw power at 200 rpm.Maximum torque is 25
% higher than full load torque. Determine the diameter of shaft and number of
bolts. [t]shart = 40 N/mm~2

sAo sucllol 15 Kw e |, 200 rppm &l 2idle 52 8. HedH 2§ 25

% gt A5l AR B.alse oll Al el cllc@ofl vl WL tlshatt =
40 N/mm~2
OR

A spindle of drilling machine is subjected to a maximum load of 10 kN
During operation. Determine the diameter of solid column. If tensile stress is
40 Mpa. The eccentric distance is 400 mm.

Sledlor Hallotoll RUSE UR sl €212llel 10 KN oll HedH AS w1
8. Hallotoll AAlS RUSHoA calld N . 2AUSAH VU 40 Mpa. B.
AAAdls w2 400 Hl.Hl. ®.

Explain detail classification of pressure vessels.
YAR AUA of Sl2c a1l AL,
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OR
State main considerations for the design of pressure vessels.

YAR Aol Slosteset M2 Yuau s{lsUet QU

A cylinder with 150 mm inside diameter and 15 mm plate thickness is
subjected to internal pressure of 5 n/mm”2. Determine hoop stress,
longitudinal stress and maximum shear stress in the cylinder .

As oSl QAR A™A oll Aidils cud 150 HlLHL ol sty 15
Ll 8 Qs xiclls eoigl 5 nimmn2 B, gu ,dAlgsleict e

HedH 2R A .

OR
A hydraulic type testing machine has a capacity of 1000 kN. The piston
diameter is 250 mm and maximum permissible stress for the cylinder is 100
Mpa. Determine the thickness of the cylinder.

1000 kN 3U{ll aug As slQclls 2ot Hallat ©. et ol caud

250 Hl{l. ®. HedH uHluud RA 100 Mpa sl Al stousiRell

SN EEENNE

Design a spigot and socket type cotter joint to connect two similar rod
subjected to 75 kN. Axial load in both the direction. [ot] = 50 N/mm"2 , [t]
=40 N/mm”2 , [oc] =100 N/mm”2. Find only Diametric dimensions.

AL AU AS clow Wde wa 1ol 2leu 512 A8ee ol Slatdet 3.
o (BauHl A=A AS 75 kN. A B. [o] = 50 N/mm”2 , [1] = 40
N/mm”2 , [oc] = 100 N/mmA2.. $5cl callyl clall Hiul 20wl

The basic load rating for the selected bearing is 50 kN. If the expected bearing
life is 6000 Hours. Calculate the permissible equivalent load for the bearing at
500 rpm. K=3.

Yo d(loll Aot iz AMls As 2oL 50 kN B. AL clss 6000
sAls 8. 500 rpm UR Aol WR wladl wWRHllluc gsclade As

e, K=3
State comparison of antifriction and journal bearing .
WS glsuot Wal Retct AL ofl ARuwIHE( 52

State applications of leaf springs.
ls 2lotell Aellduet el

State requirement of good couplings.
AR suclat ofl 3Radl euidl.
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