Seat No.: Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA ENGINEERING — SEMESTER - V « EXAMINATION — WINTER- 2016

Subject Code: 3351902 Date: 21- 11- 2016
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 assamptions wherever necessary.
3. Figures to the right indicate fall 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,
Q.1 Answer any seven out of ten. €22 SSURL AUlctotl a2l 14
1. List of factor affecting the value of Factor of Safety.
1. YRell dJelisel AUUSAL uRoaale] alél wottdl.
2. State the advantages of standardization.
2. HlolllulRelell stAEL rRLLel.
3. Write the value of progression ratio for R5, R10, R20 and R40 series.
3. RS, RI10,R20 wal R40 R xq] 2JQltize] et cul.
4. What is stress concentration?
¥. WU Sledog et A2d 9?
5.  Enlist the different types of Keys.
u. Sl ou @A ystleg gl olstiel.
6.  State the assumptions made in the design of thin cylinder.
S. Ul slausRe(l Baael sall HI2 sRelHl wtetedl el

cAul.

Write the basic equation of bending theory, showing notations used.
Ueotl ottHl WA Aoslol Blale] Y2 cull.

Define Machine design and list out different types of design.

Hallet BateSetoll cautuvaul Ul Wl BRSetoul [QLRW ysile]

ALE] oleilel,

9.  If the value of induced hoop stress and longitudinal stress on thin
cylindrical shell are 100 MPa and 50 MPa respectively then find value
of maximum shear stress.

c. ol dlot Al@o52 Al Geatadl gU AU A Aleeysled
¥ oll (5Uc 100 MPa 2 50 MPa wajsd 8 dl Hetu laR

R ofl B 2l

10. If SKF bearing No. 6006 is a deep groove ball bearing then what is
size of bore?
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ol skF AL ololR: 6006 A €U e olldt ARl B el ot
ol of MW 2l

Differentiate between V-thread and square thread.

ol 95 WA WBeR Ys a2 dsleld cdul.

OR
State the application of power screw.

YlelR el Guallol el

Compare cotter joint with knuckle joint in respect of (i} Use (ii) Type
of loading and (iii) Construction.

5l l8oe ol aisel ASooll ollAcll Yelll R ol S

(i) GURLlDL (i) elRell USIR Aal (jii) 2UelL.

OR
Draw the neat sketch of double cover, double riveted butt joint with
zigzag pattern. (Two views).

AloBot ysirell ceraraul Yoxol sud saR sold RABs we
ABeeoll 22w sl €RL (A tuidl).

In a double riveted butt joint with two equal cover strips, having
zigzag arrangement of riveting the thickness of the plate 9 mm.
Consider allowable tensile , crushing and shear stress are 100 MPa,
150 MPa and 80 MPa respectively. Calculate :- i) diameter of rivet
and ii) pitch of rivet joint.

suc (RAzs uull We unddl o2 sBee BHL Wesdl Asie 9
mm 8 Wa (Rdesl Ul AloaBol ysell sl 8. dsll
H2Racuel(l Ruell ureu oA Yosol 5. [0,] = 100 MPa, [o,]
= 150 MPa, [t] = 80 MPa cll o{lAe{l stlotcdl altl.: (i) RBdesll
el (i) Raes(l L.

OR
Two mild steel bars are connected together with knuckle joint to resist
axial load of 200KN. Calculate the diameter of steel bar and the
diameter of knuckle pin if the safe stresses for bar and pin are [oy] =
100 MPa and [t] = 80 MPa.

HIBEs Rldell tldell ol ullan oset lsoeddl lsu B. sl
ol GuR (A 200 KN @k cldl 8. dllan uad [Qotefl g
Hizell statloclld ylduol oA eallca yovololl & AH sl
AlR2uetl Dsiotl ceu el Ylot oll ceud Al [0] = 100 MPa
and [t] = 80 MPa. cl.

A cotter joint is used to connect two rods of equal diameter. The axial

load to be resisted 100 KN. The working stress is 70 MPa in tension,
shear stress is 0.8[c] and in crushing 1t 1s 2[c]. Find (i) diameter of
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Q.3
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(o)
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(5)

(©

rod end and (ii) diameter of spigot end (iii) thickness of cotter.

ol Mol clMalloll Asal  wlsal HR2 As sleR Wl ofl
Baget scloll &. Aol scuell w2 R 100 KN B.
Hedl 2osd ulduo 70 MPa, Hicdl Sclot ulQua 0.8[q,],
Hiodl 5oL yldoto 2[6] slat dl Ul (i) Asell Dslell callx
(i) *lolle Bsiell celtd wal (i) 512 ol usies.

OR
The compressive load on a screw jack is 50 KN. Safe compressive
stress in screw = 100 MPa, pitch of the single start square thread = 8
mm and allowable bearing pressure = 16 MPa. Find:- (i) Size of the
screw and (ii) height of nut.

As ¥ 5 U 50 KN ol sLUAla Rk cdl B. 2§ el
At shdfla A = 100 MPa, R w2é Ay Aietsdl
YA = 8 mm el UclHd ARol QU = 16 MPa &lal dl ()
ol 8% (i) otzoll Qs 20l

State the application of leaf spring and materials of leaf spring used
for antomobiles.

clls RUolell Guallol aH % wl2lHlousd {2 aurldl dls
Rttt HElSlae cseudl.

OR
Draw neat sketch of exhaust valve lever and label its parts.

AsAR2 alcal lae(l 229 uusla €131 Aot eoll € alal.

What is eccentric loading? Give at least four names of machine
elements subjected to eccentric loading.

AAogls cllslol Aed 9 ? AAcgls cls cllotel slat daal AR

Hollot w2sell ot g2ial.

OR
State importance of preloading.

Ylelslote{l a1oteLell il

Write the equations bending stresses induces and deflection occurring
in the leaf spring having full length leaves and graduated leaves, in
semi elliptical leaf spring.

sl Aot dal YeyAes [@sHl Geeatdl Aoslol WA dal dAul
Ul Slsdsaet Anaatel Yol dul. dls ¥l Al Selldlsa
cls 2l B.

OR

Design a fulcrum pin of a bell crank lever to lift a load of 2250 N

acting at the end of 125 mm long arm. The effort is applied at the end
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()
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of 150 mm long arm. Allowable shear stress and bearing pressure for
pin are 70 MPa and 10 MPa respectively. Take L/D = 1.25 for pin.

As Al 305 Aol 125 mm cloll w0l B3 2250 N oll &R
Quscl {12 otell Bxiesat 530, Asd [@Adell 150 mm @iel
ol B3 cousaHl 2 8. Yo 12 Hied 20az ual aFal

YAR UoisH 70 MPa v 10 MPa 8. lot W L/D = 1.25 @l

The spindle of a drilling machine is subjected to a maximum load of
10 KN during operation. The distance between the axis of the spindle
and the axis of the column is 400 mm. Determine the maximum and
minimum stress induced in the drilling column if the diameter of solid
C.1 column is 102 mm.

As B Hllotoll *lloscdt Gur yldau eqUal 10 KN «ll
HetH R Al 8. ¥loses(l Ul el slane{l wal a2 400
mm of Bl B. al ol s Walel SlAMall ™ 102 mm sl

ol SleAHotl As2otil Gl Ucl HETH Wl AYTH A 2.

OR
Explain the design procedure of foundation bolts of pillar crane.

MetR 3otoll $LGad ool tlceo{l B RiSato(l I uHanal

Differentiate between shaft, axle and spindle.
g2, AsAUC Aol Wlesel o WUoll dgleld wRUcl.

OR
Explain the design procedure of key.

Sl oll SlosteSato{] Sl Ml

A closed coiled helical spring is to be designed for loads ranging from
2.5 KN to 3.0 KN. The axial compression of spring for load range is
10 mm, mean diameter of coil is 36 mm and spring index is 6.
Calculate : (i) diameter of spring and (ii) No. Of active coils and (iii)
spring stiffness, Take G= 0.8 x 10° MPa.

As scllns SIS dellset 2oL ofl 2.5 KN &l 3.0 KN cls o
HER Bosal sauell 8. Guasd cls W M2 ¥Wolef wella
[acet 10 mm, S8 oll AR2AA AU 36 mm dH % 3L
s3al 6 8. dl olAo{l (ot 2.

(i) Aol el (i) Asdla SI8e ofl dvau wal i) 2oL «fl

Wlsadd. G = 0.8 x 10° MPa ¢l
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Q.5
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OR

Determine thickness and outer diameter of hydraulic cylinder press
whose internal diameter is 300 mm. The maximum water pressure is
20 MPa and allowable hoop stress for C.I cylinder is 40 MPa. Use
lami’s equation.

As slBgllls Yol RUlAs26{l 2ieell 2l 300 mm B. Axl
20 MPa %¥2¢ WRlle] HetiH ECURL B. C HIZ Mol §U B
40 MPa &l l A{lotl Yaroll Heeel RAos0e{l sl An

olsl cal el
A CI flanged coupling is transmitting 11 KW at 500 RPM

permissible shear stress for the shaft and bolt material is 60 MPa and
40MPa respectively, permissible crushing stress for the both is 100
MPa and permissible shear stress for hub material is 6 MPa. Design
for 25 % overload capacity. Determine the (i} shaft diameter, (ii)
diameter of Hub, (iii) No. Of bolts, and (iv) bolt diameter. Take
necessary assumptions.

As C. sl sUAlDL, 500 RPM GUR 11 KW WleR glole 53
D, e wal ollee HRIlaAA M2 el U oisN 60 MPa
sl 40 MPa B. AH o Hic 5oL VA olal M2 100 MPa B
ol Hlodt [Far WU ou Hedlad W2 6 MPa B. 25 %
AUleREALS aHdl H2 BaasSat 53l (i) wseal U (i) sloll
calld (i) ellceoll Avall wal (iv) ollee oll cuy otssl 5. 33l
w1l 53U

Standardise six size of shaft diameter between 10 mm to 32 mm.

10 mm &l 32 mm el 6 2seoll RUesS WS Akl
What is pressure vessel? List the materials used for pressure vessel

and classify pressure vessel.
YuR ddd g 82 JuR ddd olellelal M2 augcdl sUlgAlel
ol dull. YR Adcts] collsw 53,

Sketch an antifriction bearing and lable its different elements.

A5 Aodlglsalet Aote{l vusld €131 wal dotl el el ewollsll

ol gallel.
Differentiate between journal bearing and anti-friction bearing.

ogalel GL3LoL el WodlElsatel AL 2ol dAslele Gull.

e sk sfe e se ok shesfe sfeske sk sk
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