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:

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of programmable & Communication aids are strictly prohibited.
Use of only simple calculator is permitted in Mathematics.

English version is authentic.
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Q1 Answer any seven out of ten. £2HI2l ULl AUlctoll wetot ., 14
List of factor affecting the value of Factor of Safety.

Yreall dalisal AUARsAl UR] ALE] olotlal.

State the advantages of standardization.

HloQuiRQLetl $l2LEL SR,

Write the value of progression ratio for R5, R10, R20 and R40 series.
R5, R10, R20 ol R40 A{(Re] 9JB0cRe] Hel AW,

What is stress concentration?

AU Slodlog ol A2A 9?

Enlist the different types of Keys.

sl ell) ot @QRY YsiRle] ALEl oletial.

State the assumptions made in the design of thin cylinder.

Uldow atoustRo{l (3xLeSet scll M2 scltHl ]l uReull

U,

Write the basic equation of bending theory, showing notations used.
Ueall ol A& Aoslol Al Yyt cvll.

Define Machine design and list out different types of design.

H2(lot (SALESatoll caltuail A Aol BRIESetotl (AU Ysie]

ALEL olotlall.

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. B Yot A5 Actul Geatddl gU U AU AeYSleld
2 ofl (54 100 MPa 3l 50 MPa dajsN & l HedH 2R

U ofl Bud Q.

10. If SKF bearing No. 6006 is a deep groove ball bearing then what is
size of bore?

w oL X AW Lo PR

& © e N
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()

(©)

(8)

(©)

(8)

(d)

o5l SKF AR[ol oloiR: 6006 W €lU Yct olld AR B Al Aol
ollR of HIU 2.

Differentiate between V-thread and square thread.

l Qs WA B S AR dslald AL

OR
State the application of power screw.

UlaR ¥gatl Gunal Ul

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

5l2R H8o2 U ASAH BlBo2oll ollAcll YaIH WUR dEall 5

(i) GUDL (ii) elRell USR Aal (jii) UL,

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

AoBot YstRell cauclReUl Yrol SUA sAR SHA RABS we
Ro2ol(l 21249 vs(A ERL (A 2uial).

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.

s (3A2s vl 1A2 uURlddl we 8oz BHL WAzell HsLES 9
mm & U RAzel Ul AlaBol ysRell sl &, Al
H2RaUo(l Ruell uRal o(lA Yosol 52A. [o,] = 100 MPa, [o,]
= 150 MPa, [t] = 80 MPa ll o{lAoll olltcl 2. (i) RA2all
Al (i) Raeel Yl

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 [o{] =
100 MPa and [t] = 80 MPa.

HIBES Wldell tldell A AAul asc el slsa B, ua
Aol GUR (@ 200 KN GR Al 8. Alal wa Motell tld
HERall stalloclld yldotl olA eallcaul Yool & AH Holl
Ulauetl Bslotl el Wal Yot oll 2l M. [6,] = 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 it is 2[c¢]. Find (i) diameter of
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Q.3

Ud. 3
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()
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()

(b)
(W)

(©)

(8)

(©)

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

A UHlel Al Asa  Blsal HE A5 Sl2R WY ofl
BaeSet scoll B, AHal sclall U@2A AR 100 KN B. 1
Hlel Salsd WAoo 70 MPa, Hled scdol WlAwn 0.8[c],
Hiel 5oL yldon 2[0,] 8l A WAL (i) Asell DSl Ul
(i) *1ole Bstell calld Aal (i) 512 oll SIS,

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 W ¥$ U 50 KN oll sLYR{la @R cldl B. g Hel
AU 50QAld A = 100 MPa, Rlotd @18 AU Aiels(l
A = 8 mm A AAHA AR YUR = 16 MPa &l A (i)
goll B (i) oteoll QUL L.

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

Als RJotell GUoL AH % Wl HI2 duRpdl dls
RUoLetl HERlaA osLUAl.

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

AsARe clead Alare{l e usld €131 Aetl ol el

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

AAogls ASL AeA 9 ? AAgls AS AldLAl dlaL Adll UR

Holot Uesetl oitd gallal.

OR
State importance of preloading.

YlAlslotefl wateldl Rucl.

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.

$c Aot el UxYALs ([AsHl Bedtadl Aoslol U dll Al

Ucll Slg@seet Anaaletl YA Anl. dls 2ot Al Sclélsa

dls 2JloL 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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Q.4
UA. ¥

(8)

(d)

(S)

(d)

(S)
(a)
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(a)
(A)
(b)

()

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.

A5 AA 305 (ARl 125 mm Aloll well B 2250 N oll AR
Qusal He ool B8t s, Ase [Acell 150 mm il
wldell BY cousalHl A 8. Yot 12 Hlod 2R wal AL

YAR ojsN 70 MPa ol 10 MPa 8. Ulol M2 L/D = 1.25 Al

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.I column is 102 mm.

As (A Hlldoll 2Uloscdt BUR ylSul €Ut 10 KN oll
HotH R Al 8. Wlosctoll Uil val sldanell wet aA 400
mm o AR V. A Usl 52 WAl SleHoll A 102 mm &lA

Al SlAAHotl ASAAHL GUR Uctl HETH Wl AYTH A Al

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

QAR 3otoll $1Gcd et ol (BReSatoll I AHHA

Differentiate between shaft, axle and spindle.
wse, WAsUA WA WesEH AR dAslald wRUA.

OR
Explain the design procedure of key.

1 ol SIS atoll Il uHosAl.

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 sAAlns SISA dcllsd ot ol 2.5 KN Ul 3.0 KN AS e
HER Bt saloll &, GURASH Als W HIZ Y10l wella
QAL 10 mm, S8 oll AU AU 36 mm AH % Yo
el 6 8. cll o(lAc{l QoA 0.

() ¥l ™ (i) Asla s18ct ofl vl ua (i) ¥t ol

¥lsaAU. G = 0.8 x 10° MPa cl.
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Q.5
Yy
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(©)
(8)
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(s)

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 olsglells Yol RAss2e{l vigeA UM 300 mm BD. Al
20 MPa ®2¢ UlRlle] HeTH EGIQL B. C.l HIZ Mol U WU
40 MPa 8l dl Axloll Yotoll Heeel RAS0AL oststes aAx o

ollsA cul 2k,

A C.I 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, (iif) No. Of bolts, and (iv) bolt diameter. Take
necessary assumptions.

Us C.l $A sUAdL, 500 RPM GUR 11 KW WaR gleHle s
8. g A ol HRIAA HR HloA U WosN 60 MPa
Vol 40 MPa 8. AH % Hlel 5oL U Gial U2 100 MPa B
UA HloA QAR U st H23lAA HIZ 6 MPa B. 25 %
WARALS &Ml U2 Baaegsat 53 (i) wseall A (i) sololl
A (i) ollceo(l duul wa (iv) ollee oll el otssl 53, %33l

U s,

Standardise six size of shaft diameter between 10 mm to 32 mm.
10 mm &l 32 mm sl 6 sl U5 S A3 A,
What is pressure vessel? List the materials used for pressure vessel

and classify pressure vessel.
YU AAA 9 8? YAR AAA clallaal MR auRldl Uldlell
ollH v, YR AACde] ca(lsaL 52

Sketch an antifriction bearing and lable its different elements.

A5 Wotlglsalet ALl pUs(A €131 WA Aotl AEL YEL UL

st glal.
Differentiate between journal bearing and anti-friction bearing.

oA AL WA WolFls2Aet AL cLRAA Aslelcd AW,
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