Seat No.:

Enrolment No.

GUJARAT TECHNOLOGICAL UNIVERSITY

DIPLOMA ENGINEERING - SEMESTER- 5(NEW) EXAMINATION —-SUMMER-2020

Subject Code: 3351902 Date: 26-10-2020
Subject Name: Design Of Machine Elements
Time:02:30 PM to 05:00 PM Total Marks: 70

Instructions:

Q.1

Q.2

Us. 2

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.
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Answer any seven out of ten. £21Hiefl S18URL Aldell cled Ul 14

List the factors affecting design of mgchine element.
U211 A (@R o] (S8l ol WAL URWO %LId).

Define (1) Ductility (2) toughness
(v WIUL 1) de¥dl R) £&dl

List applications of Cotter Joint.

5122 %162 ol GUAI wLLd).
Find maximum tensile load carrying capacity for M20 bolt with dc =
0.84d and [ot] = 90 N/ mm?
M20 €2 H12 HedH dllld &Hd QL) de = 0.84d sl [ot] = 90 N/ mm?
ql.

Define stress concentration and suggest any one method to decrease it.
A 51822t ol U] M U] Wal A4 elelsdlefl 518 1S d Judl.

List the advantages of standardization.
RISSIHBUs el SlULL LI,
State fundamental equation of pure bending with meaning of each terms.
QIR GSIolei Yoed Yot quil £3s Ueell 442l qud),
Define factor of safety and state factors affecting it.
3522 w15 Alse ofl culuAl WUl WA dal HASd L YRG0 L),
State at least four uses of Pressure Vessels.
YU dUE o 1L HL AL AR GULdI slLcll,

State functions of Spring.

EYSETETECINE
Determine the force required to cut the 50 mm diameter blank from 10 mm 03
thick plate. Ultimate shear stress for the plate material, tu= 350 N/mm?.
10 HLHL. st aleil wWe Hiedl 60 HLHL cdldell ods siud HI2 3l 03
W Q). @2 ofl Wl (21U WA, 1= 350 N/mm2 @l
OR
Determine the six standard spindle speeds of the machine having minimum 03
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speed of 376 rpm and maximum speed of 1440 rpm.

A5 HLle il deydH WA HEedH HSU 376 WIRUTAH W 1440

UM vef s B dl & iSSIo% [Rise »su 20l4).
In a double riveted butt joint with two equal cover strips, having zigzag
arrangement of riveting the thickness of the plate 16 mm. Consider allowable
tensile , crushing and shear stress are 120 MPa, 160 MPa and 75 MPa
respectively. Calculate :- i) diameter of rivet and ii) pitch of riveted joint.
SWE RdRS U] scR We HRlddl tlR leeR Beil Weeil #SIE 16 mm B
3ol 22A241] U HIAMA U R+l 53] 8. detl HRURH | UM WAl
&1L «{1A Yo e 5. [o1] = 120 MPa, [o«] = 160 MPa, [1] = 75 MPa cll «{1d<{l
1ol UH): (i) RAeell el (i) RA2«{l 1.

OR
The compressive load on a screw jack is 80 KN. Safe compressive stress in
screw = 110 MPa, pitch of the single start square thread = 8 mm and allowable
bearing pressure = 15 MPa. Find:- (i) Size of the screw and (ii) height of nut.

5 25 %S5 U 80 KN o1l S1 (1 6112 @19] 8. 3% HI2ell U Hd sl
AU = 110 MPa, Ridld 212 ARY Aie «ll Y14 = 8 mm e AaHd ARl
YR = 15 MPa €14 dl (i) 2geil AL (ii) i<l GlULE 2Lk,

Two rods are to be joined axially with cotter joint to take 25 kN axial load. If
Permissible stresses for rod material are [6t] =60 MPa ,[t] =42 MPa and
[ocr ] =120 MPa, Determine the following dimensions while designing a
cotter joint. a) diameter of rod b) diameter of spigot °c) width of cotter.

25 kN (8 {12 Ul Sl A S 4 512 ¥lee &l wlsdl 8.1 AS
H[2RYd Yl MEIUd 2™ [ot] = 60 MPa ,[t] = 42 MPa sl [o¢r] = 120
MPa,&lA dl 5122 &16e il [Seeyel sl dvld «f1A a1l HiY QAL

PASAl AR YRUAR «ll Ul 3) 512 ol uslay
OR
A knuckle joint withstands a tensile force of 15kN. The material of the joint
has a tensile strength of 260 N/mm?.Compressive strength is 280 N/mm?,
shear stress=140 N/mm?. Decide the following dimensions with factor of
safety=4, while designing a knuckle joint.Calculate : (1) rod diameter
(2) diameter of the knuckle pin (3) diameter of single eye.

A5 o159 WO215kN of U8 Wol 13 B, %162 H(2RUA] Sl W
260 N/mm2, 51 (4d 228 280 N/mm? el (21U 12U140 N/mm?28. 52
Uls Alse 4 4yl o159 WOl oflAell HIU 2Nl DASL AR Q)
54 Ulol oll Ul 3) [Rid1d 18 oll ULy

State the application of levers.
[AaR <1l GUALaL %LLd).

OR
i) State the reason of taper provided on lever from fulcrum towards the ends.
i) State the reason of using bush at fulcrum in lever.

i)(EdR U 5654 &l BSL «l (€21l UL 2UR wIUdlsy 51231 QLLd).

i) (AU UR §E5H U 42l dluRdle] $1RQL RLIdl.
Give the equations for the section modulus of the following shapes. (i)
Rectangular section (ii) Circular section (iii) Elliptical section

oAt 15R1eAl ASRAA HISYAU HI ol ¥H]5L qudl:

9) QA1 AsUAel ) ddorlsiR AUl 3) BlA]lse AsUel
OR
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What is eccentric loading? List the machine elements subjected to eccentric
loading.

W25 qlsTar 21ed 912 U w25 dls dldldl €ld ddl Hellelell @120 «f
ALEL U,

Design a fulcrum pin of a bell crank lever to lift a load of 2.5 k N acting at
the end of 125 mm long arm. The effort is applied at the end of 250 mm long
arm. Allowable shear stress and bearing pressure for pin are 75MPa and 12
MPa respectively. Take L/D = 1.25 for pin.

WS A Fo5 [Acel 125 mm Qo] 11 ol B3 2.5 k N «ll M2 Glusd HI2
Ylolef]l (Son165el $2).. A5E G101 250 mm Gl-odl &S Bl ol S @ddaHi
14 8. Ulel 4 2 Hlsd 201U WA AR VAR wefsH 75 MPa Wl 12 MPa 8.
YldH2L/D=1.254d).

OR
A semi elliptical spring with 950 mm span and 60 mm width of leaves is fixed in
a centre using 50 mm wide band. If thickness of each leaf is 4 mm. Determine
the number of leaves to sustain 5 kN loads in centre. Take [ob] = 450 N/mm?,
A oelllsa [Rid UL dley ol Ailet 950 HLHL 44 60 HLH]. dleeil
yelale 8. 50 HLHL usloue «fl os Hedy 8. ) s dlgeil assie 4 Al
SIA, ol HeHL 5 kN ElS A&et sl He dleyedl viv 20l
[ob] = 450 N/mm?2 4.
The compressive load on a screw jack is 40 kN. Safe compressive stress in screw

= 90 N/mm?, pitch of the single start square thread = 6 mm and allowable
bearing pressure = 15 N/mm?. Find: (i) Size of the screw and (ii) height of nut.

5 35 BS U 40 kN oll s1ld 6112 € 3 B, 3§ HIeell AdIHd s1ld 2y
= 90 N/mm?, (Ria14 21¢ ARY el «fl Yl = 6 mm o AeiHd AR IR
= 15 N/mm? &1 dl (i) 3geil ULOP (ii) «t2eil GLULY LAl

OR
A spindle of drilling machine is subjected to a maximum load of 20 kN During
operation. Determine the diameter of solid column. If the safe tensile stress for
column material is 60 Mpa. The eccentric distance is 350 mm.

slelar Heiletell RUsd U ¥URlel e3Alel 20 kN oll HedH €S w1d 8.
Hilstetl Alls Rise ol culy 2Mldl . slay HZ1RUY Ul delHd Sulod
R4 60 Mpa. 8. WA (2s vid? 350 {14l 8.

Define: shaft, axle and spindle.
LE2, W5AG ol [(RUSE of] culuyl W),

OR
Explain the failures of key by showing resisting area with sketch.

Slell i ARSI NRUL elld] wLgldus YHd),

A solid shaft is transmitting 500 kW power at 600 rpm. Determine the diameter
of shaft if maximum torque transmitted exceeds the average torque by 25%.take
allowable shear stress=70 MPa.

A ol 2L 2ALE2 600 rpm UR 500(56) dle UldR of dsel 53 8. %) HetdH 215
21Ul 215 &l 25% dtid SlA dl 2Alsesll ULy «1ss] s, Ndldwd U
R = 70 Mpa 4.

OR

A closed coiled helical spring is to be designed for loads ranging from 2kN to
3KkN. The axial compression of spring for load range is 10 mm, mean diameter of
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coil is 32 mm and spring index is 8. Calculate: (i) diameter of spring and
(ii) No. Of active coils and (iii) spring stiffness. Take G= 0.8 x 105 MPa.

A5 sdlo 51656 Seflsd (Rdl ol 2kN- &l 3kN GlS w2 Ul (S Eel 5d el
8. GUASd dlS % IS [RdL o welld s10Ut 10 mm, 5104 oll UR A X
A 32 mm dd % (Rid1 6381 6 8. dl «{lA<{l [ad1d) 1.

(i) RdLell Ly (i) W52ld 5104 «il Aiva 14 (i) R of] 5.

G = 0.8 x 10s MPa €.

A simple flange coupling has to transmit IMW at 240 RPM. . Assume torque
to be 20 % more than the full load. Calculate (a) Shaft diameter (b) Key
Dimensions and (c) number & size of Bolts. The stresses are as under,

For Shaft & Key [cc] =110 N/mm?, [t] =55 N/mm? &

For Bolt [t] = 40 N/mm?

s Ale sd% sUEL 93 240 A R.YLAY UR 132111 UldR 2idHle
sdlell B, HsddH 215 §6 2l 5l 20 % AR IR\, W w1 (Al 2 -
(M) LSS U™ (W) Slofl ULDP  (5) Hleeeil Hiv o A1BP

R AR UYLl 2l g2 wa SlU 2 [oc] =110 N/mm?, [1] =55 N/mm?
ol 6l€2 U 2 [1] = 40 N/mm?.

A cylindrical air receiver tank has 1.2m inside diameter undergoes maximum
internal pressure of 2 N/mmZ.if permissible stress for tank material is 60
N/mm?, find the thickness of cylindrical wall and outside diameter of
cylinder. Take joint efficiency of cylinder 80%.

As 0l1s1R W RRUAR 25 oll Wt ofl Uy 1.2m ] %ol U HEdH o
WidRs w1 4l B. %) 25 H[2RYUG HI2 AelHd ¥ [6t] =60 N/mm?,
A dl dAnLsIR €ldld ol ASLY Wl ANLSIR ol WSIR ol Ul QL.
sl01151Re11 Alotl o] w162 W[5 [RM0RL 80% 4.

A ball bearing is subjected to radial load of 9kN and thrust load of 5kN. The
inner race of the bearing rotates with 1200 rpm. Expected average life of bearing
is 5000 hrs. Determine the required basic dynamic capacity for the bearing.
Take X=0.56; Y=1.3; and S=1.5.

old AR 9 kN [suE €lS ual 5 kN U dlS wlud 4 ¥4 8. o?
WARaefl ¥ie2 ofl 38 1200 WR. UlAH . Al 52 8. AARatefl AHU(etd
ARUY d18s 5000 56LS O, R UL % I wUS SlUAMS SUR2 <155
5. X=056,Y=12%1S=15d\

Classify pressure vessel.
AR AU of 4[58 53).

Differentiate between journal bearing and anti-friction bearing.
ogeid QI W W2l 5l521et AT AR s At Guil,
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