Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING - SEMESTER - 5+ EXAMINATION - WINTER - 2017

Subject Code:3351902 Date: 06-11-2017
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.
Q1 Answer any seven out of ten. €22l SlEURL Ulclotl ellol WML,
1.  List applications of Cotter Joint.
1. 512 e ofl Aellduat Aul.
2.  Factors affecting the value of factor of safety.
2. 352 Al Al ol (BHd A WAR 5l USlol R .
3. Define Bearing Life.
3. A3lol digs ol catval dvll.
4.  List types of keys and their uses.
¥, Aot YsRAe{l 20l AW Hal Aot GUAN LU
5.  Give the name of machines subjected to eccentric loading.
u. AALs AsloL atou Hallet e,
6.  State functions of Leaf Spring.
s. s RUoteustAl ol
7. What do you mean by buckling?
9. os(dol AeA 9 A UMl
8.  Differentiate adaptive design and developed design.
¢.  ASEld SlnlEal A SAAUS SlAEat oll dAslclct AHsLCl.
9.  What are the main functions of any bearing?
¢c. S8 ual AR ol Yyt stAl Ul
10.  Give the schematic working plan for design of any machine element.
0. Hlot AAN2l BAtetall RFAEls Aol WAlot LU

Q.2 (@)  What is stress concentration? Explain in details.
Y2 () A Slodozot 9 B? AHAl
OR
(@) Define (1) Elasticity (2) Toughness & (3) Hardenability
1) Al dull. (1) 8ARIAE (2) esa wal (3) slRSlaAclAlEL
(b)  Explain the applications of Preferred Numbers.
() [Qg8oietalotl GUALN aLldl.
OR
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A rectangular block of 40mm *30mm is subjected to a compressive load of
60KN. Find the compressive stress induced in the block.

AU 40mm+30mm oll AMAY 6Ells UR 60KN of €Lt (lel AL 8, L
AHl Gelol Ul U ML

Standardize six shaft speeds between 224rpm to 710rpm.

224rpm Aal 710rpm el &9 WUesS 1S L.

OR
Write R 10/2 series between the numbers 10 to 63.

10 Al 63 ARl Aval HIZ AR 10/2 RZ% .

Two MS plates 6mm thick are to be connected by double riveted lap joint.
Find the diameter of the rivet. Take Shearing stress 40MPa and Crushing
stress 90MPa.

6mm 1Sl A MS W2l sUA (3A2s AU Ao dd Alscllell B. A
RaAe ol stale? Mel. QaRol U 40MPa it 5201 U 90MPa

Al

OR
A cotter joint is to resist an axial load of 40KN. The tensile stress is 70MPa.
Find: (a) Diameter of rod end (b) Diameter of enlarged end of spigot.

As sl2R ABoeal 40KN ASAUA Sl ALHoA $clloll B.2aULBAH
XU 70MPa B. dl () Asell Bstell cutd (o) ¥lolle oll Hlel BsL «ll
UL,

Draw neat sketch of bell crank lever, label it's elements' name.
AA 308 AlaRell e 5@ €131 Aol U ALolatl oltH VL.

OR
Explain one arm lever and two arm lever.

As Ay [@QaR ua A wlald @QaR duesal.

Find the minimum length of key required for a shaft of diameter ‘d’ if the
shearing resistances of shaft and key are same. Take width of key as d/4.

‘d ¢ cllRAalon wWge MR Sloll oot dolles . g2 A Sloll

2aRoL 22 AsuW B. Sloll udlouss d/4 A

OR
The frame of C clamp has rectangular cross section of 60mm*20mm. A
maximum clamping load of 20kN is acting at a distance of 60mm from the
inner edge of the frame. Find the direct tensile stress and bending stress.

As ‘C’ sAU{l SHoj AUt 60mm * 20mm AHARY 8. 20kN ol
HedH sAGNIL AlS BHo(l vieRe(l tRel 60mm oll VAR AL B. Al
FHoll ASUAHL GrlUol Ucll SIARSE 2oUBAH U A Gl(Sal A
.

A muff coupling transmits 75kW power at 200rpm. Determine the diameter
of shaft and coupling. Shear stress for shaft is 55MPa and for muff 10MPa.

As Hs sUEADL 200rpm UR 75kW WaR gledHle 52 B, dl wWse A
su(AoL oll sta®e? . 2use H2 (AR U 55MPa ol Hg HI2
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OR
Find the diameter for the 4 bolts of a flange coupling to transmit 60kW at
300rpm. The pitch circle diameter of bolt is 300mm. The allowable shear
stress for bolt is 25MPa. Assume maximum torque to be 25% greater than full
load torque.

60 kW WaR 300uRUIAH UR gledHle sal M2 A% s(eolell 4
ollceall stauHle? 2l ollceall Ul usc staule? 300mm Al el
ollce HIZ Hiod QR R 25MPa Al gt Als A5 sl 25% Ay

Rl
Determine bending stress induced in a semi elliptical leaf spring from
following data.(i) Central Load = 8KN (ii)Effective span = 900 mm

(iii) Width of leaves =50 mm (iv) Thickness of leaves = 5 mm

(v) Total Numbers of leaves = 10 ( including 2 extra full length leaves)
Also find deflection of spring if E =2 X 10"5MPa

(1Al (Aotdl wRell As A scllllset clls RUaHL Geurt U
olslol A 2.

(1) dzd Als = 8KN

(2) AUUWBRS Wlol = 900mm

(3) dleos ol uslous = 50mm

(4) los ofl ostsle = 5mm

G) cleos oll Avaul = 10 (AL A atuRuell got duel cleosell

AHLA URL D L) WL E=2X10"5 MPa & Al RUaL SlsAsatet L.

OR
A hollow shaft is required to transmit 20kW at 300rpm. If the diameter ratio
is 0.8 and allowable stress for the shaft material is 55Mpa, find the thickness
of the shaft.

s UlEl 2SS 300rpm UR 20kW UlaR gledHle 52 8. %l cal ol
JBNR 0.8 &lal Aol URdcllatol %ol ot YlAolo 2use Uld HI2
55MPa 8l cll as2ell asstes 2.

State commonly used materials for bearings.

AR HIZ dURLdl UM HRRaA gLl
OR

List the different types of couplings.

o€l o€l stctoll sOdleall YslA el

A ClI pipe 200mm internal diameter and 3mm thick, is subjected to internal
water pressure of 1.2 N/mm”2. Find maximum shear stress.

200mm BldRs ol 1l 3mm #Sl size 2ol Weusll 2iER

1.2N/mm"2 ®2d WRlle] ectial A 89, Al HedH (AR A 2.
OR
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A hydraulic press cylinder has internal diameter of 400mm and thickness of
100mm. If the maximum circumferential stress is not to exceed 60N/mm~”2
find the bursting pressure.

As slAJAs Yol RUASA viEWA 2l 400mm B, ol ASLES
100mm 8. %l HedH USsHS{2ld U 60N/mm”~2 dBl o8l A
RAs? 12 sdlol YuR .

Design a compression helical spring to carry a load of 600N. The maximum
compression of spring is 25mm. The spring index is 8. Assume shear stress
for spring material as 325MPa, G=84000MPa.

600N s HI2 As s1Y2et RYdLe{l (38t 5. RYDLe] HedM
51102let 25mm B Wl RYaL 835U 8 B. RYsL HRRaA 12 Q1R
R 325MPa 3al G= 84000MPa (3.

Define and classify pressure vessels.

YAR Aol cautvaul Avll Aal dof aldlsAL A,
Advantages and disadvantages of antifriction bearing.
WELGlsuot AZololl $LRAEL W AR SLAEL LU,
Explain bearing characteristic number.

QAR 3s[Res dlr UMetal

State comparison between knuckle joint & cotter joint
s BBe Wal 512 BEe ofl ARuMIH( 53
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