Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGG.- V" SEMESTER-EXAMINATION - JUNE- 2012

Subject code: 351902/2351902 Date: 05/06/2012
Subject Name: Design Of Machine Element

Time: 10:30 am — 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. English version is considered to be Authentic

Q.1 (@) () Explain “Stress Concentration” and methods of reducing it. 07
(i1) Explain in brief various factors affecting the value of Factor Of
Safety.
(b) (i) State various factors affecting the design of a machine element, 07
and explain any one in brief.
(i1) Define following :

(1) Torsional shear stress (2) Standardization
(3) Buckling load (4) Preferred numbers.
Q.2
(@) A cotter joint is to resist an axial load of 45 KN. The allowable 07
stresses are : [ 6] =75 N/mm®, [ 1] = 55 N/mm” and [ o, ] = 150

N/mm”. Find :
(1) Diameter of rod end (2) Diameter of the enlarged end of
Spigot (3) Width and Thickness of cotter.

(b) A double riveted lap joint is to be used to connect two plates 12 mm 07
thick. The diameter and pitch of the rivets are 15 mm and 60 mm,
respectively. If the allowable stresses for the plates and rivets are :

[ 6,]=65N/mm’, [ 1] =55N/mm" and [ 6¢ ] = 90 N/mm”, find :
(1) Strength of the joint (2) Efficiency of the joint.
OR
(b)  Standardize 8 shaft diameters between 40 mm and 250 mm. 07
Q.3

(@) A rocker arm has two arms 150 mm and 200 mm in length. The 07
included angle between the arms is 150°. It exerts a maximum load
of 3 KN at the valve end at a distance of 150 mm from the fulcrum
pin center. If the allowable stresses are : [ o¢ ] =70 N/mmz, [t]=40
N/mm” and [pp]=90 N/mmz, then neglecting the pin bending,

find : (1) Diameter and length of fulcrum pin, if 1/d, = 1.2 (2) Cross-
section of the rocker arm near the boss, if h/b =2.5.
(b) A closed coil helical spring is to be designed for loads ranging from 07
4 KN to 4.5 KN. The axial compression of the spring is 8§ mm and
the spring index is 6. If the allowable shear stress for spring material
is 320 N/mm? and modulus of rigidity is 80 KN/mm?, find :
(1) Spring wire diameter (2) Number of active coils (3) Stiffness
of the spring.

OR
Q.3 (a) Give classification of Couplings. State the requisits and applications 07
of couplings.
(b) A semi elliptical leaf spring has 12 leaves; in which first two are full 07
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lengths leaves and the remaining are graduated leaves. The span of
the spring is 1200 mm and leaves are held together by a central band
clip 80 mm wide. Maximum load on the spring is 8 KN and the
permissible bending stress is 300 M Pa. If the ratio of the total
thickness of the leaves and its width is 1.5, find :

(1) Thickness and width of a leaf.

(2) Maximum deflection of the spring. Take, E =2 x 10° M Pa.

Q.4

(@) A maximum clamping load of 12 KN is acting at the end of a 07
“C-Clamp” having rectangular cross-section. The distance between
the neutral axis of the cross-section and the load axis is 120 mm.
maximum safe stress for the clamp is 100 M Pa. Find out the
dimensions of rectangular cross-section of the clamp. Take the
height of the cross-section twice its width.

(b)  Give classification of Pressure Vessels. List various applications of 07
pressure vessels.

OR
Q.4 (a) The cover of a hydraulic press cylinder is secured by means of 6 07
chromium bolts. The inner diameter of the cylinder is 100 mm and
the maximum fluid pressure is 15 M Pa. The initial tightening load
on each bolt is 10 KN. If the allowable stress for the bolt material is
45 M Pa, find the size of bolts.
Take, overall stiffness co-efficient = 0.6.

(b)  The maximum internal pressure of 8 N/mm? exerts in a cylindrical 07
vessel having 180 mm external diameter and 15 mm plate thickness.
Find Hop stress, Longitudinal stress and Maximum Shear stress.
Also, state the type of this cylinder as per D/t ratio.

Take, the Joint Efficiency = 80 %.

Q.5
(@) Compare the bearing performance of Sliding Bearing and Rolling 07
Bearing on the basis of various bearing characteristics.
(b)  With the help of neat sketches, state and explain the equations of 07
possible failures in a riveted joint.
OR
Q.5 (a) List various bearing materials. Explain important properties of 07
bearing materials.
(b)  What may be the maximum efficiency of Screw Jack, and why ? 07
Obtain the equation for the Efficiency of screw jack.
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2l U YA B : [6,] =75 N/mm?, [ 1] = 55 N/mm” %3
[ Ger ] = 150 N/mm”. o2l Qotcl sl -
(1) Asell Dslall AU () RRNeetl Hal Bslell cul
(3) sleRell UBOUE U HSLES.

() 12 mm Sl A WAzal Ascl HR As sue A2 AU e cluRcllsll 07
8. RAeall cald dal YA AejsA 15 mm Ul 60 mm B. %) A2 al
RAe Hzetl Hid AU : [ 6,] =65 N/mm?, [ 1] = 55 N/mm?” %

[ 6er ] =90 N/mm” 82, Al 4 -
(1) BSoeell o () A2l slleatldl.
wcl
() 40 mm sl 250 mm AR § Sl RS Ul L. 07
UH-3

(A) A5 As el A Aol dotte 150 mm 4 200 mm 8.4 w 07
cRAA YRl 150° 8. A clcalotl 83 sesi Ulotell 150 mm iR 3 KN
B2A HeH AS Gaur 52 8. %l Hied A : [ 6,] =70 N/mmz,

[ 1] =40 N/mm” %& [ pp ] = 90 N/mm” 8at, A Wete] AR
Rl A :
(1) $esH Ulotoll clldt A cdouds; o 1/d, = 1.2 8l Al
(R) AU alYsoll A5 WHaAl USDE; ¥ h/b =2.5 &l dl.

(o) A5 sARs S8 dAsct @Yol 4 KN &l 4.5 KN ol Als 0% 12 Bosefst 07
sclloll ®. EJole] (@ suYUt 8 mm B U RY2L Sdet 6 B. % EYol
URAac M2 Hioat BlR B 320 N/mm” A2l U Hisyad Al
J2994l 80 KN/mm” 8lat, Al 04l -

(1) RYoL cltuRell el (R) Als2al sieSctoll Avaul
(3) RUotel Ry

well
ys-3 () sul@ole] adllsal 52A. sul@otell %3302l Ul Aot GUAN UL, 07
()  As A SAllset usRoll dls RUoLHL 12 UZRA 8, BHL WdAl A ugdl 07
§ct Qooll B ol ousloll YyAes U 8. RJatell *uet 1200 mm
B dal Al 80 mm Ul Az Aos o3 UsIAl ®. RYSL UR HedH AS
8 KN B dal Ml AlSal ¥ 300 M Pa . %) RUdte{l udlalell st
5L Al Aoll USloUEal oJBldR 1.5 &, A A :
(1) Udlell 2ASLE ual USloue (R) RYolef UetH BsAsalat
E=2x 10" MPa dl.

Ust-¥

(W) AARU UsDEAUL As C seliusll BS GUR HeH 12 KN ol sa(ol 07
ALs A B, wsDEo(l oyt WellU wa Als Aelld dARef AR
120 mm ®. sCiU HIZ HodH AAHA ¥ 100 M Pa B, Al 3UsDEall
U L. AUsDES U Aol udloues sl otmell Al

(W) eletueg cdllswl 53A. eleturallett GUN QUL 07

yYall
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Ust-¥

) As slSQAs Yol RAAS0] 5cR 6 slAM ollee ad gle srami wadg 07
8. RAes0l ieRal cal 100 mm & Aol $qESe] HeH €ollel 15 M
Pa ®. €35 dllce UR 10 KN %2l gklllact agellol dls cldl B.
ollce HR3laAA HIZ Hicd U 45 M Pa 8lat, dl clleeoll uefas 2.
AR RgAU s-A3R& = 0.6 AL

(o) 180 mm AsR2aolct sta@zaloy, 15 mm 1Azell siSalol As 07
R@os21i 8 N/mm” B2 HeTH Po2oldt YA Al B. dl gU R,
Aoy Slaict WA Wl HettH QAR A . D/t 9[BlldRal wWUR
AR5 Ysi? wudl. Uil ABR2AR 80 % AL

UH-y
) (QQu ARt clat@ s AUl eSSl ARL wa Ac{lor Adlatedl 07
sllaticiell uuuHell s32A.
(W) e AAAMl Heedll RAZS Ultlell AU GOURE YA AWl Al 07
Al
well
UH-y
) [QRY AR URIladsll it sRuAl. ARl HRIladsll Mol el 07
Al
() g Fsoll HettH stledtdl g 8 AF, Aol A HR ? g Fsoll slledicll 07

H2e wlswL AnAl
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