Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering Semester —VI Examination Dec. - 2011

Subject code: 351902 Date: 08/12/2011
Subject Name: Design of Machine Elements

Time: 02.30 pm — 05.00 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 Authentic.

Q.1 (@) What is stress? Explain different types of stresses related to machine 07
element.

(b)  Explain factors affecting for the selection of materials & also explain 07
any three fabrication characteristics of metals.
Q.2
(@) A cotter joint is to be designed to connect two rods of equal 07
diameter. The axial load to be resisted is 60KN. Assuming T = 0.8G;
0. = 26; design the joint.
(b) Two m.s. Plates 6mm thick are to be connected by double riveted lap 07
joint. Determine the diameter and pitch of the rivets if 6,= 50MPa,
T =40MPa, 6.= 90MPa.
OR
(b) (i) Give the difference between Knuckle joint & Cotter joint. 07
(i1) Explain the types of Riveted joint.
Q.3
(a) For operating the exhaust valve of petrol engine, the maximum load 07
exerted on the valve is 6 KN. The rocker arm oscillates around a pin
whose centre line is 275 mm away from the valve axis. The arms of
rocker are equal and the included angle is 160°. Find the diameter
and length of fulcrum pin. Take allowable bearing pressure as
1000 N/cm? and 1/dp =1.20 and t = 4000 N/cm™
(b)  Explain the functions and Design procedure of Leaf Spring. 07
OR
Q.3 (@) A closed coil helical spring is to be designed for loads ranging from 07
3 KN to 3.5 KN . The axial compression of spring is 8mm and the
spring index is 6. If shear stress for spring material is 300 N/mm”
and G = 80 KN/mm?,find : (i) Spring wire diameter (ii) Number of
avtive coils (iii) Stiffness of spring.
(b) A muff coupling is to be designed to connect two shafts 50mm 07
diameter. The permissible shear stresses for shaft and muff are
55 MPa and 10Mpa respectively and given keyway factor is 0.8.
Find: (i) Size of muff. (ii) Power transmitted by the coupling at
200 rpm. Considering weakening effect of key way.
Q.4
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The details relates to a screw jack: Maximum load 30KN,Safe
Compressive stress in screw 85 N/mm? Pitch of single start square
threads 5Smm, Safe bearing pressure 17.5 N/mm®. Calculate the
screw size, height of nut and number of threads in nut.
(1) Classify the pressure vessel.
(i1) The air receiver tank consists of cylinder 1.2m inside diameter
which is closed by hemispherical ends. The pressure of compressed
air inside the cylinder is not to exceed 2.5 N/mm”. If the tank is of
steel whose ultimate stress is 300 N/mmz, Calculate the wall
thickness of cylindrical and hemispherical portions. Take factor of
safety as 3.

OR
Explain the application of Pressure vessels & Derive the expression
for hoop stress and longitudinal stress for thin cylinder.
A frame of C-clamp has rectangular cross-section of 60mmx20mm.
A maximum clamping load of 30KN is acting at a distance of 60mm
from the centre of axis of the frame. Determine the maximum and
minimum stresses in the frame section.

(1) What is shaft? Explain types of it.
(i1) A hollow motor car shaft is required to transmit 20KW at 300
rpm. If the inner diameter is 0.6 times the outer diameter and the
allowable shear stress for the shaft material is 55 MPa. Determine
the thickness of the shatft.
(1) Explain the materials used for bearing.
(i) Define: Diametral clearance, Eccentricity, Eccentricity ratio,
Bearing Characteristic Number related to journal bearing.

OR
(1) State the factors to be considered while selecting antifriction
bearing.
(i1) A ball bearing is required to operate for 6 years at 8 hours per
day at 1000 rpm. If the equivalent load on the bearing is 5 KN. Find
the basic dynamic capacity of bearing. Take 300 working days in a
year.
(1) Enlist various types of springs and state the application of each
of them with neat sketches.
(i1) Explain the importance of materials in machine design,
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U ded g?Hellet AANe Hi Geetadl AU UMl
HAldladoll wrieoll Hi2att URo UMl el Ned 3ufl32etell
518 URL 2Rl cAl&U@s Al UH1A.

AL AHlet Al cllanl Asal Alscll M2 As 5l2R Beo2all (3Leet
sclloll B, AHA sclloll ABUUA AS 60KN B, dl 8ol
BRBL8et 5. 7= 0.8, U 6.= 20, UR.
6mm %15l A M.S WAea solcd (3A2s AU Aleee a3 Hscllell ®, Al
RaAzell sta@e? ual Y2 N, 6,= 50MPa, T = 40MPa, 5. = 90MPa
Al.

el
(i) olsc HBo2 WA 82 WEo2 ARl dglclcd AU,
(ii) RAs A Boeoll sl auldl.

As WA WeBotoll WsARE cleclal AURS el HIZ dleel UR 6
KN ol HecdH AlS dUcllHl wd 8.5 wH, aleaell uilell 275
mm §2 AUA Ulatoll 2w $2 8. Asell Wl Au{l dolgstl
8.3 Auoll a2 160° YR ca B.Al setsH Ulololl call ua
Aolle UMl AZL9L Y2AR 1000 N/em?® K 1/dp =1.20 AL, A 1=
4000 N/cm’cl.
@s Lottt staAl dan Bagetell A AL

ucll

s sAlR3s sl8d dcllset 1Yot 3 KN &l 3.5 KNofl Als 20 HI2
Baaeet seltell ®,:Ylot of AR, S1Yxet mm B, A YLt
Bodel 6 8.9 Aol HRIAA HE HeA Q2R R 300 N/mm? Aol
G = 80 KN/mm® 8lAcll o{lQo{l (Aot 20l

() oL atar stau@e? (ii)Aba slsctell dvau (ii)lotetl
Wlgaal.

50mm cAlAcllol A Wge Hg suldl ad scllell .41 AsS wal
Hg M2 Mo QR WafsA 55 MPa wal 10MPa &l el Sl-
A %522 0.8 8 Al L. ()Hgell wes (ii)sl-Asll [Ase{lol U
LAlelHl A8 200 rpm UR 2ixHle Al ulaR.

galact (Aol 2y Bs Anl@d B:- GAsCclll AS 30KN, UAHA
S{la R 85 N/mm?>,[@dlA 18 AR Aietell YRl smm, dAH A
Aol YR 17.5 N/mm’.cl ¥gell e, steoll GAEY el ot2eil
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veRetl wiatell Avaul M.
(1)Y2R Axce] cd(ls0L 5.
(ii)As AR ARR SR 25 olal B d{lrfladlsd Bsl ad
Sl dalr sclHl Al B.Ae{l WERA AU 1.2m B. Sosoll BiER
gclle] £0ULL 2.5 N/mm® B. 2| ctell l 28 M2 WA AU 300
N/mm’ 8.4 522 wlg A3l 3 8,cdl alousik da gHlladlsc
LML 2islell W2l st 20t

wcll

YR AUl GUALN %LU dal Wdol Relles? HIZ AHL ALl
U AU AR AleeYslolct WU Hidotl YA At 5L

As C- AsRa{l Aol WA BUSAE 60mm*20mm <ol U ¥ ol
GUR 30KN oll @R Aol uetell 60mmotll R AL & A Aol FH
WISAEHL AOLAl HEAH Wl AdfcH L 2.

(i) Wse 2@ 2?Asll Ysik wuucl.

(ii)As H2R8lRell WAL s Ad 300 rpm UR 20KW UWAR UAIR
sclloll 8,% g2l vieal staue? welrell sta@el 0.6 a3l
Alal wA se HAlAA HIZ Hicd Q2R B 55 MPa 8lal Al 2uge
N

({)AZoL 12 33| HAllac el

(i)t Aol ofl AUl ollAotl UEL UMASA:-  Sl2UNRA

scflaR o, AAGIAEL, AL opelcdR, Aol 3rs523REs ololR.
ucll

(i)l G52t Aol UMEIA AU 5l Ul wRuAl.
()5 ol AL 6 ad M2 €RAell 8 sEs AW 1000 rpm UR
yataalell 8 Aol uR AUdet ASs 5 KN &la Al dlatell
AAls staadls 3UAE al.crietl 300 siHatl (8 al UlRl.

(i) @QQRY ysRell lotoll gl W U Aot GuDaL 2iglA €131
oRlLell.

(i) H2llet SlABAUl HEIlaAAUG HSel UMl
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