Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY

Summer Examination-2019

Subject Name: Design of Machine Elements
Subject Code: 2TEOSDME1 Branch: Diploma (Mechanical)
Semester: 5 Date: 14/03/2019 Time : 10:30 To 01:30 Marks : 70

Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1 Attempt the following questions: (14)

a) Indesign process, which step is followed after defining the problem? 01
a. Analysis  b. Synthesis c. Optimization  d. Evaluation

b) Punching operation is an example of 01
a. Static load  b. Impact load c. Fluctuating load  d. None of the above

c) Torsional Shear Stress is the stress induced when a component is subjected to 01
equal and opposite :
a. forces acting in perpendicular direction b. couples acting in
perpendicular direction
c. couples acting in parallel planes d. forces acting in parallel
direction

d) 1 megapascal Mpa)=................... N/mm® 01
a. 10 b.1 c. 100 d. 0.1

e) Stress induced on contact area between cotter and socket collar is 01
a. Tensile stress  b. Direct shear stress c. Crushing stress  d. None of the
above

f)  Universal couplingisatypeof 01
a. Flexible coupling b. Rigid coupling c.Botha.andb. d. None of the
above

g) Free length for helical compression springs having square ends is given as 01

a.pn+2d- b.pn+3d c.2(p+d) dpn+4d

h) Why are mechanical springs used? 01
a. To apply force  b. To store energy  ¢. To measure force  d. All of the
above

i) Which of the following is not an unfired pressure vessel? 01
a. Heat exchanger b. Storage vessels c. Steam boilers  d. None of the above

J)  According to D/t ratio, the cylinder is classified as thin cylinder when 01
a. D/t >10 b. D/t >15 c.Dlt <10 d. none of these

k) For the speed rang R = 10, the progression ratio for 6 different speed is............. 01
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a. 1.26 b.1.5 c. 143 d. 1.58

I)  The rolling contact bearings are known as 01
a. Thick lubricated b. Thin lubricated c. Antifriction d. Plastic bearings
bearings bearings bearings
m) Which of the following elements is not used as a roller in roller bearings? 01
a. Cylindrical b. Taper c. Spherical  d. None of the above
n)  Which of the following is not a property of lubricants? 01
a. High specific heat  b. High flash point  c. Low pour point d. Low
oxidation stability
Attempt any four questions from Q-2 to Q-8
Q-2 Attempt all questions (14)
(A) What is standardization? and find the standard six speeds between 150 r.p.m to 05
480 r.p.m
(B) Describe in short: 05
1. Plasticity
2. Factor of Safety
3. Developed design
4. Elasticity
5. New design
©) Write important properties of bearing material. 04
Q-3 Attempt all questions (14)
(A) Explain preferred Numbers and write its applications. 07
(B) Explain design of closed coil helical spring. 07
Q-4 Attempt all questions (14)
(A) The lever is to be designed for lifting a 3 KN load attached at shorter end of lever. 07
The lengths of lever are 150mm and 200mm and angle between the arms is 140°.
The allowable stresses for lever and pin material are 70 N/mm? in shear and 40
N/mm? in tension. Moreover allowable bearing pressure on the pin is 8 N/mm?.
Find dimensions of pin and also calculate width and height of lever cross section.
Take L/d=1.2 and take heigh=2.5xwidth
(B) A Protected type Flange Coupling Is Required To Transmit 40 kW at 450 r.p.m. 07
Find Shaft Diameter, Number And Diameter of Bolts.
[t]shait = 65 N/mm? | [t]bor = 30 N/mm?
Q-5 Attempt all questions (14)
(A) What may be the maximum efficiency of Screw Jack, and why ?QObtain the 07
equation for the Efficiency of screw jack.
(B) (1) List the application of pressure vessels. 07
(2) Describe Lame’s theory in short for thick cylinder
Q-6 Attempt all questions (14)
(A) State advantages, limitation and application of knuckle joint. 07
(B) Design a cotter joint to support a load varying from 120KN tension. The material 07
used is carbon steel for which following allowable stresses may be used. The load
is applied statically.
Tensile stress = 80 MPa.
Shear stress = 45 MPa
Crushing stress = 190 MPa
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Q-7

Q-8

Q-1

(A)
(B)

(A)

(B)

d)

f)

9)

h)

Attempt all questions

Explain different forms of threads with neat sketches.

Differentiate between journal bearing and antifriction bearing.

Attempt all questions

A cylinder with 150 mm inside diameter and 15 mm plate thickness is subjected
to internal pressure of 5 N/mm?. Determine: 1) Hoop stress, 2) Longitudinal
stress, 3) Maximum shear stress in the cylinder.

What is coupling ? Explain types of coupling.

sl

Attempt the following questions:

(SLeset UlBaAHE, MU cAlvURd sl Ul 521 UL WofARAUM
A B?

A, ([Aeane ofl. A2AmEl Al AURHUSR20t S|, Yeliset

URDL AUt As  GelsRE@ D

W RAR Als ofl. AR Als Al auue As Sl Guscuiell s1¢ o3
SRRAA 2R YU A dRllaa YR 53 ® AR Ues UMl Aal (AR
@ sl ®.

A, dozu [Baunl U@t 52 8. dozu Rauui w2 yoidl

AL AHAR (ALl 1L s YOI 1 UMIAR [Raumi v 52 &

1 A2UURSA (RAHURA) = e Vol / AHBH 2
. 10 ofl. 1 Al. 100 slol
SleR Al Wde SR R AUs (AR UR YR R

A, flaR dwal ofl. starse 2R dela Al eolgl dlgl Sl Gu]sduiel
e o3

ACAs AsL A oA Ysik ®

A, sAEAUA stellol ofl. Awd sicllot L. sial. wal ofl. Sl Guscuiall
e o3

A5 $1Y20l RURL M2 AR cdRell Usd dous 3%
BUAUHL WA B,

A.pn+2d  ofll.pn+3d A 2(p+d) Sl pn+4d

M3Esd RUSY 2l HIZ duRlA B?

A, oo @) sl Hie ofl. Qe Aoteal Hie. en MUl Hie sl GuRell
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) ol wcuHiedl 88 As wRLsAS ol Aol otell? 01
A, gle WA oll. 3Ue algall Al arjn cllsctd Sl Gusduidl 8¢
o3

)4l 7 8 oEldR yor, xR RAAesA udot RAes? 313 cdllsd 01
gaAHL A B
A, D/t >10 o{l. DIt >15 Al. D/t <10 Sl Guscuiall

8 ol3

K 23su 12 R=10, 6 %€l %€l ol 2 Yol Q= ........... ®. 01
A, 1.26 ofl. 1.5 Al 1.43 sl.1.58

Ao 2us AR A - A D 01
A. st gladzs ol @at UL AlRglsaet Sl ks
AR @|@32s AR AR AR

M) Atk ARUHL ol AotiHiolt sl decllell AR ddF GuAdL U otll? 01
A, RASS ofl. 2uR Al sloustk Sl Guscuiell s\ «i(s

) oAcuniel 53 cf@sceucll Aetsd otell? 01
A, G (AR oMl ofl. G A2l (g Al Aar WR Wz Sl el
U(EA3 2ot RARCAL

53 -2 Ul 53 -8 Yellotl slFURL AR Ysllall yuA 53

Q-2 ol Ysllell Yl 53 (14)

(A) RloslRASBUA 9 B? ua 150 uR. LA 480, URMAH. [l 05
YHIRLe &9 35U

(B)  ésui addl: 05
1. wlRR(38)
2. dcdtdle] uRaa
3.QsRA (3aeet
4. RAlQRAUS AL
5. otc{l (3318t

©)  aRst sl Hecatoll opatetl el 04
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Q-3

Q-4

Q-5

Q-6

Q-7

(A)
(B)

(A)

(B)

(A)

(B)

(A)

(B)

(A)
(B)

ol Uglloll YU s

(14)

Q325 RAR» umendl wA Aoll Guldlldl cul. 07

oitl et dAsc @Yool (3osteset UMl 07

olul Yslloll Yuld 530 (14)

AlaRe] 25t vid WA ASAA 3 KN Als Gslalall HIZ [@Acra Raiget 07

sclHl AUA B. [Aarell doueS 150 Hll ua 200 HlH{l & wad

A WEll 140 ° B. (Ack wal Ulot -l HIZ Mo dlLel, ECIRML 70

N/ mm? sl 40 N/ mm? dRUaHi 8. Mot uR ayui wllstal ARotell

gollel 8 N/ mm? 8.

Qetott URHWLNL AN M Alar sl [Qewdtell udlouss ual GrRUESH{

IRLARl 5. L / D = 1.2 Al Aa height =2.5xwidth.

At usiz s@or suldol 450 R ULAHAN. UR 40 35U glodt@aet 07

H2 AULARUS B, WSS CURY, delR Aol Y ollee .

[[T]shate = 65 N/mm? ,  [T]pore = 30 N/mm?

olul Yslloll YAl 53 (14)

3 Bsoll HodH sllatidl 9 88 A3 B el al HR2? g Bsoll stdata 07

2 yHls:el AnAl.

(1) ealel cttgellell GuAoldioll YR vl 07

2) sl RAos2 1R &Ml Allell Rgicts] adlet 5A

olul Yslloll YAl 831 (14)

s AE2all Alell, HAUlel wal GUAIL AU, 07

120KN Rl HeARAl ASA 28 wucl M2 §lek Ase o, 97

GuaHl Aalldl UMM stolet Bl B, Boll U2 o{lAoll HlcA AlRlol

GUAdL 531 sl B, @R RAR A Ao sraMl WA

AlRle] ARl = 80 MPa

EWIRL dlil = 45 MPa

dla deua = 190 MPa

olul Yslloll Yul 830 (14)

YuUS VA U ASNeil (AlAu ez AHLA. 07

gl AR A AR G5t AR cARA dslelct 3. 07
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Q-8

(A)

(B)

ol Uglloll YU s

(14)

150 H{lH{l cau wal 15 Il wAeell ststeS wRladl RlAes? 5 N/mm? sll 07

UARS ecQl Aot B, otssl 52A: 1) gU Ly, 2) AWElslelct dgual, 3)

RAeSHUL HeH E6llRL EolLRL.

5oL 9 B? s1U@dLetl YsIAL UMl 07
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