Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - V EXAMINATION - WINTER 2025

Subject Code: 3351902
Subject Name: Design Of Machine Elements
Time: 10:30 AM TO 01:00 PM

Instructions:

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.

Q.1 Answer any seven out of ten. E1H1¢f] SIURI 2A1doll U161 A,

(1) State types of failures of machine elements and explain any one.

(2.) 312Nat €281 ofl (GrvsAdlioll USIR ¥R 2Aal SRl RS AN,

(2) Define bearing life.

(2.) kol @igfsa carvaiRia s2.

(3) State fundamental equation of pure bending with notations.
(3.) 31% AGS216] Hoeyd 2lls2el 20BN 2418 i),

(4)  State the importance of preloading of bolts.

(v.) eceotl NAS210] Heca RN,

(5) Write the objective of Machine Design.

(U.) a12ot (S51efotoll G2l ciL.

(6) What is the difference between clutch and coupling?

(S.) sci 210 sultior 4= g asiad &2

(7)  Define stress concentration and suggest any one method to decrease it.
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(9.) 2221 Slooiz2lot UIAIRIA 5] 244l Ad e2ISdl HIZ Syl As Ugld 2ud).

(8) Identify the material-(1) 40 C8 (2) 49 Cr 1 Mo28
(¢.) yeid a 2Nl - (1) 40 C8 (2) 49 Cr 1 Mo28

(9)  Sketch a triple riveted butt joint with double cover strap and zigzag riveting.

(€.) soid sa2 22U 2al Fa1%ol RARZ 2418 Zud RALS vie Rgoe 23U 53,

(10) List different types of design.
(20.) @QRY ysI2all 3xs1eSotoll §1€] ciatid.
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Q2 (a)

A circular steel pipe has outer diameter of 80 mm and thickness 4 mm. If allowable

tensile stress for the pipe is 80 N/mm?. Determine the permissible axial load for the

pipe. Also find the diameter of solid round bar of same material as pipe for the same
load.

(1) As AMAusR 221d Ulguall cigd 14 80 {1 2101 wsief4 {1 &. 5 Uighy 112

(@)

Hio dlRlg) dRIY 80 N/mm? 814 dl UIgfu HI2 A5 242l ¢I1R aisS] §21. A lof
dlS HI2 UIgU d3ls 2310l 11342 oll 8ol 21BeS ¢tIRell ClAal Ul N4,

OR

Two rods are connected by a Knuckle Joint to sustain a maximum load of 100 KN.
Calculate diameter of the rod and knuckle pin diameter using following stresses. ot =

75 N/mm? and 1 = 50 N/mm?.

(1) AAs3 P oisd Aoz ol AsDc B AHi agyHi agf 100 KN ofl dls @il & Al As

(b)

(o)

(b)

(o)
(c)

(s)

(c)

(s)

(d)

(s)

siu1l22 2l aisd Mot siuI22 M. AdIHd 2o1A1SA 222 Vol (A2 22
QJ-I(ZLS% ot =75 N/mm? ial 1= 50 N/mm? &.

The compressive load on a screw jack is 60 KN. Safe compressive stress in screw =
100 MPa, pitch of the single start square thread = 10 mm and allowable bearing
pressure = 10 MPa. Find:- (1) Size of the screw and (i1) height of nut.

S 2§ FS U2 60 KN oil SI2NRIY &R @19] 8. 2§ Hioll AdIHd S1aRld 2224 =
100 MPa, [R1o1d 2212 A1RA Asall A = 10 mm Hal AdIHd ARSI Y242 =10 MPa
&l dl (i) 2§ ofl A1 4al (ii) oi2al] Gluef M.

OR
Explain overhauling and self locking with respect to power screws.
UI9R 25011 A€CiHi A1UR81(C21 20l Aces ATl AHnd].

Explain the failure of riveted joint with neat sketch. Also state the application of
riveted joint.

2028 AIgd] 2418 RA2s Fgoe e AH¥d] a2l RARs %gfoe ofl GUAN duil.
OR

In a double riveted butt joint with two equal cover strips, having zigzag arrangement
of riveting the thickness of the plate 14 mm. Consider allowable tensile , crushing
and shear stress are 120 MPa, 150 MPa and 90 MPa respectively. Calculate :- 1)
diameter of rivet and ii) pitch of riveted joint.

G} Aol 59U 22121 218 soid RA2s vie g2, Fai RA[EA6l (321391 dNsaf]
&l & dall HI2 vAzoll wsIe 14 {1 &. 9l 2o211efct 2221 120 MPa, $[R191 150 MPa
al 2fl212 224 90 MPa &1 dl i) [RA2S Fgozall IR Hal ii) [2A2s Fefozall
M4,

What is pressure vessel? List the materials used for pressure vessel and classify

pressure vessel.

H2IR dAd g B2 ¥R dud Hie duid] A4142/lof] 1€] cfatidl 2Acl ¥R A4
SEIERIEIERR

OR
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Q.3

(d) Design fulcrum pin for Bell crank lever which lifts load of 5 KN on long arm end. it’s

arm length are 600 mm and 200 mm. take t = 70 N/mm? and Pb = 20 N/mm? for pin
material.

(S) Ad3os dlur Hi2 sAsH Mol (81801 SA FH Aicil 413 6ll BSI U 5 KN ol GIIR
GUIS 8. doll AA1all dolEHeisHA 600 mm Hal 200 mm 8. Mol H2RuA HI2 1=

70 N/mm? 4ol Pb =20 N/mm? dl.
(a) Classify levers based on fulcrum position and explain in brief.

(1) scisa Radoll A16R ([Gore] gollsel 52 0l 20@Hai A2,
OR

(a)  Give the equations for the section modulus of the following shapes : (i) rectangular
section (i) square section (iii) circular section

(1) oAl 2415101l As:Uat S HI2 ot A21S20N AUl : (i) dorRAA AU (ii)
AR Aol (iii) 4GNSR AsUal

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

(o) 23s Qigla 12d 7} ? flatoll ei191 U2 2RlRs s aidId] 8l dal Siguel UR
of1oMatl of 1A ¥11d],

OR
(b) Give at least five examples of the machine elements subjected to pure bending.
(c1) iz GifSa1 A1 ses Hallol AlANe2A ofl Ui GEIBRI A,

() 20 kN load is acting at the end of the ‘C’ clamp having a rectangular cross section.
The eccentric distance is 100 mm in horizontal direction. Find the dimensions of

rectangular Section if permissible stress is 75 N/mm? for clamp. Take h=2b

(8) 'C' sQauoll doiN2 AISBE ofl B 20 kN s @13l B. AARs 2id2 BIRFeed
[E211H] 100 mm & dl AISBE ol HIU N4, HISDE HI2 h=2b del RARHY

222 75 N/mm? 8.
OR

(¢) A semi elliptical spring with 1000 mm span and 50 mm width of leaves is fixed in a
centre using 50 mm wide band. If thickness of each leaf is 5 mm. Determine the

number of leaves to sustain 6 kN loads in centre. Take [ob] = 500 N/mm?.

(8) A glAResd Ryal Hi dlct ol 2uiat 1000 H1] 240 dlczd ofl uslIe 50
HH 8. 50 ]l uslNIS ofl Aos HeUH & . 81 €25 [AS ofl 2SI 5 mm 81 A

HEAHI 6 kN dIS 2460 541 HI2 Al of| 2iu41 N4, [ob] = 500 N/mm? .

(d) A muff coupling transmits 80 kW power at 200 rpm. Determine the diameter of shaft
and coupling. Shear stress for shaft is 60 MPa and for muff 10 MPa.

(S) s a5 sulTo1 200 rpm U2 80 kW UIU2 2lo21(A2 52 B A 2112 24l sulTdlol <l
NN, 211s2 HI2 A2 224 60 MPa ol HS HI2 10 MPa 8.

OR
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Q.4

Q.5

(d)

(s)

(1)

(a)
(1)
(b)

(o)

(b)

(c1)

(c)

(s)

(a)
(1)
(b)
(c1)
(©
(s)
(d)

A hollow shaft is required to transmit 20 kW at 400 rpm. If the diameter ratio is 0.8
and allowable stress for the shaft material is 75 Mpa, find the thickness of the shaft.

215 Uld] 21152 400 rpm U2 20 kW UIUR 2lo?d (A2 $2 & %8 I ofl dJRNTR 0.8 81

ol Ud1012f] %191 Sclol MlAoi Q115 Yig HI2 75 Mpa &l dl *IIg2 of| ssIgf AN,

List types of shafts. Normally which material is used as a shaft material?

Qlig2all MsRIofl AIE] AN A110 2d 53 H[eRAE QN2 HleRud adlF gun
&7

OR
Explain the failures of key by showing resisting area with sketch.
sl ofl 3R 2RAR2a1 AR e=1id] 215 246 A9,

A self aligned ball bearing is required to run for 5 years for 300 working days per
years and 8 hours per day. The inner race of the bearing was at 100 rpm. Determine
the basic dynamic capacity of the bearing for the equivalent of 4 KN.

As [Ford A Acs AdIgallal Alaial 5 9y 312 €%l 8 SEIS AW 100 rpm BUR
AEIYUIHI 241D 8. % A2 BU AHGERU GHIR 4 KN &l dl Al ofl s
SiualifAs 3UA12] N, 9N 3Hi 300 [EUR4 s1all 21191,

OR

A deep groove ball bearing is subjected to radial load of 10 KN and thrust load of 5
KN. The inner ring of the bearing rotates at 900 rpm. For the average life of 6000
hours determine the basic dynamic capacity of the bearing. Take X =0.56, Y = 1.2,
K=3, V=1 and S=1.2

As Sl 24 oild AR GUR(SAA IS 10 KN Adl &2 dIs 5 KN dIdl & d&l dof
AHidRs 221900 rpm &l 52 &. A3l ofl 2RAA IS 6000 SAIS A Aol A%S
SiRIaI@ASs 3018 N4l X =0.56,Y=12,K=3,V=13ad S=12dl.

Design a compression helical spring to carry a load of 700 N. The maximum
compression of spring is 20 mm. The spring index is 8. Assume shear stress for
spring material as 350 MPa, G=84000 MPa.

700 N ofl ¢41R d&at 501 HI2 S3MRAot BlAISE RM3I [Sx5180t 521, [RuUdlg] 26Tt
SavRIal 20 mm 8. U2l god5sA 8 8. Ryl #213ud AHi2 M2 2221 350 MPa,
G=84000 MPa ¢I31.

State applications of pressure vessels used in industries.

GUILNHI duRIdl YA AAd ofl GUIAN ¥RIId].

State the factors to be considered while selecting antifriction bearings.

2(gsRIa AAR21 ol URie sl guid Lulaidi Adidl URoia «eidl.

Standardize six shaft speeds between 25 rpm to 2000 rpm using preferred numbers.
MsS ciciRAall BUAN2I S31al 25 rpm &l 2000 rpm U & *AIS2 2A(Aal HAHIRId S

Explain factors effecting the value of Factor of safety.

(S) %s22 205 Asd) o 24242 Sdi URGIAN AHed).

fekk
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