Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER - 6 (NEW) — EXAMINATION - Summer-2026

Subject Code: 4361903 Date: 18-05-2026
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 assumptions wherever necessary.
3. Figures to the right indicate full marks.
4.  Use of simple calculators and non-programmable scientific calculators are permitted.
5 English version is authentic.

Marks

Q.1 (a) Differentiate: Adaptive design and Developed design 03
Usll (M) dsldd dull: X3U(2d [SpLeel el [AsRid [SH1eel 03
(b)  Determine the smallest size of a circular hole that can be punched 04

in a 10 mm thick plate, having permissible crushing stress is
double than shearing stress of plate material.

() 10 HH] sl W@Weni Uy s3] AsA ddl ANaLsR [B¢ad Alell oy
sl MU «issl s, We AMAldl AURA U s
Ui [duls 5(2001 2 sud B.

()  Enlist machine elements subjected to eccentric loading. The 07
frame of C clamp has rectangular cross section of 90mm x
45mm. A maximum clamping load of 30kN is acting at a distance
of 155mm from the axis of the frame. Find maximum stress and
minimum stress.

(5)  WAles dlldAa uilted HQllet A(qRRYeAl ULE] tlellc). ¢ 09
sQ1Us{] FHUL 90mm x 45mmell dHARY 5141 A5l 8. 30kN
oll HedH $AML dls Fusl HidRs diRell 155mm <l wid?
512 53] 8] . HetH ARl W) YstdH dl1EL 2AH),

OR
(c)  Explain eccentric loading. The load acting on a C-clamp is 25 07
kN. The eccentric gap is 120 mm. The frame is made of steel
casting with rectangular cross section having width (b) 35 mm
and height (h) 90 mm. Calculate the direct and bending stress
induced in the section and hence also state the maximum stress
induced in the section.
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A2 dl(So1 uHotd). 1-5a1 UR si1H 5 dlS 25 kN 8.
dl AU 120 HIHl 8. 3H ¥ld sIR2aell waAdl & Bui
AR 51 ASAL B Be{l USlALE (b) 35 mm el QUL (h)
90 mm 8. A52AAHI WRd el wWa A5 dBLldef] AQld?] 52U
Wl defl AsAeAHi WRd HedH drlld YL walidl.

Define (1) hardness (2) malleability (2) Ductility.

v ld 52 (1) hardness (2) malleability (2) Ductility.
Determine the six standard spindle speeds of the machine having
minimum speed of 250 rpm and maximum speed of 1450 rpm.
H(lolofl ©9 221555 (RUoSE LS 1551 5| BHI YetdH 250 rpm
Wl HetlH 1S 1450 rpm Sl
A knuckle joint withstands a tensile force of 18kN. The material
of the joint has a tensile strength of 250 N/mm?.Compressive
strength is 275 N/mm?, shear stress=130 N/mm?. Decide the
following dimensions with factor of safety=3.5, while designing a
knuckle joint.
Calculate: (1) rod diameter (2) diameter of the knuckle pin (3)
diameter of single eye.
56 2 18kN ol dlll ¢ldlell UlHell 2 8. %8sl
AA] dial ulsd 250 N/mm? 8. AgRId 25 275 N/mm?
8, 21U 224=130 N/mm? 8. «156 %12 [SPL8l 52l duld
e Hll 44i5=3.5 oll URWA A18 «{lAstl URHLGL 155] 53,
AL 820: (1) AlNULeA] Ul (2) o156 [Uelell el (3) single
eye ||,

OR
Define (1) Plasticity (2) Toughness & (3) Hardenability

GU.llRJ.lﬁldsﬂ:(l)Plasticity(Z) Toughness & (3) Hardenability
Explain stress concentration with suitable sketches.
A1 Y 418 ALl A S1AAL YHMdl,

Two rods are to be joined axially with cotter joint to take 20 kN
axial load. If Permissible stresses for rod material are [ot ] = 70
MPa ,[t] = 40 MPa and [ocr ] = 110 MPa, Determine the
following dimensions while designing a cotter joint. (i) Diameter
of rod (ii) diameter of spigot (iii) width of cotter.

20 kN w&{ld 12 Qal Hie ! ¥[Ula K122 W2 dS wely
2l 2\sdlell 8. ) UlnUlefl A1HAL UL MM [dUls dldl [ot]
= 70 MPa ,[t] = 40 MPa ¥4\ [ocr | = 110 MPa €13, dl 5122
A2 [SHLoel 52dl awad oflAedl URHILN «issl 5. (i)

A=) el (ii) RULLeA el (iii) Slezell uslaue.
State the application of Riveted joint.

RA2s M\ ee2y o1l UL % wLldl.

Compare Knuckle joint and Cotter joint.

o156 %2 W 5123 Al Fereil U IHRI 521,

The length of vertical arm (ball arm) of a bell crank lever of a
Hartnell governor is 120 mm and the length of horizontal arm is
100 mm. 1600 N centrifugal force is acting on the ball arm.
Design the lever including fulcrum pin. Allowable tensile stress
for the lever material is [op]=70 N/mm? and bearing pressure for
bush [ps]=30 N/mm? and shear stress, [t ]= 40 N/mm?. Take h=
2b and L=2d.
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sléaAd dldeiell A o5 dlaRell dlse wiH (eld w1 «fl
Gulle 120 HIHL 8 W 41S] eleeil dolle 100 HIHL 8. 1600 N
gl W olld sl UR sIH 52 D, sasH (Ut Alesd dlar
[S318el 52 ldR AHAL UL MU [dUlat dlBl dBlld [cb]=70
N/mm? 3sl &2l [pb]=30 N/mm? ¥ 2{lu2 A, [t ] = 40
N/mm? HI2 Q391 £641QL B, h= 2b ¥l L=2d €.

OR
List applications of Cotter Joint.
5122 %\ Se2ell GUANILL L.
Explain the failures in Rivet Joint.
RAe 2\ eye2etl A Ao,
A Semi elliptical spring is having 1100mm length. Maximum
load on the spring is 6000N. Permissible bending stress for the
spring is 300 MPa. If maximum deflection is 90mm and the ratio
of the width of leave to thickness of the spring is 12, Determine
thickness and width of the leaves with numbers of leaves. Take
E=2.1x 10°N/mm?.
e o001 [R3i21 1100mm Gl 1A B, [l U HedH MR
6000N 8. [Rdl U2 WejH[dula W[5l 24 300 MPa 8. %)
HedH [dudel 90 HIHL Sld A 91se(l uslule wa (Rdlefl
Sl QIR 12 €1, dl Uleleil vl 418 Ylleil as1e
A USlLE <155 521, E=2.1x 10°N/mm? &\,
Explain the failures of key by showing resisting area with sketch.
B 1A 1AL (AR R Wil Slofl Fe] Unomdl.,
State the design consideration for the shaft.
LS UL [S18el 5cl dwad ([AURKLLeL Y gl wQLidl.
A protected type flange coupling transmits 40 kW power at 450
rpm. Determine the following. (i) Shaft diameter (ii) Number of
bolts (iii) Diameter of the bolt. Permissible shear stress for the
bolt and shaft are 30 N/mm? and 65 N/mm? respectively.

YR8 UslRe] sd 5UlEal 450 rpm UR 40 kW UldR 2l [He
53 8. ollAsil 1551 5. (i) 2Ls2et) LY (i) Hleefl vl (iii)
Wleell I, olle2 Wal 2lse HI2 W (dulst AluR 2
W51 30 N/mm? 24al 65 N/mm? .

OR
Differentiate between shaft, axle and spindle.
211s2, WA Wl [RUo5a dR dslad 52,
Write fundamental equation of twisting moment and Polar
modulus of section Z for Solid and Hollow shaft.
tlol Wl €ld) L& HI2 2dl[Real HlAe HIe Hueld A5
ol (@191 Z «1l yofld HISYEH dud).
A closed coiled helical spring is to be designed for loads ranging
from 2kN to 2.5kN. The axial compression of spring for load
range is 6 mm, mean diameter of coil is 36 mm and spring index
is 6. Calculate: (i) diameter of wire and (ii) no. of active coils and
(iii) free length iv) pitch of the coil. Take G=0.83 x 10° MPa.
2kN ¢fl 2.5kN dlel €ls Hle oy sloddioil &lase (Rl
[SP10el salefl 8. d1S 02 HI2 (Rl w1efly 2slUst 6 H]H]
B, slodedl AU AUl 36 HIHL & W [AdL 855U 6 B.

ARLAR] S (i) dldReA) AR M4 (ii) . UlsU S1od K4 (iii)
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Differentiate between journal bearing and anti-friction bearing.
ooid Q)39 W We?l-gl521el AR 42 dslad 53,
Explain (i) Rating life (ii) Average bearing pressure (iii) Bearing
characteristic Number.
dHendl (i) Al algs (i) UL ARA Wl (i) ARl
CTEIEERTE AES
Explain failures of thin cylinder with skethes.
For a cylinder of hydraulic press has internal diameter of 40cm
and thickness of 10cm. calculate the internal pressure in the
cylinder so that the circumferential stress do not exceed 60N/mm?
B5U U1 Uld L [ [EeSefl Fetd qued).,
closlas Vell R[5 IS WidRS cly 40cm W SIS
10cm 8. [U[eesui Hid RS eu1ledl Ald7] 520 Bl uReed)
1@l 60N/mm? i dedl <t o1

OR
List factors affecting design of bearings.
A R0l [SHLBela HUR 5L URU ] YA csild).
A deep groove ball bearing is subjected to radial load of 10kN
and thrust load of 6kN. The inner race of the bearing rotates with
1200 rpm. If 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.
Slu Y old AR 10kN <il ASUE ELS Wal 6kN il Y2 15
U L[eel 8. AAR3lel viee(l U 1200 WIRUIAH H18 &2 B. %)
A 331e] st 5000 54LS 8. , AR UL %3] Hneld dAldeile
&Ml <1551 520 X=0.56 €l; Y=1.3; A S=1.5.
Thickness of a cylinder having 500 mm internal diameter is 20
mm. The cylinder is subjected to internal pressure of 2 N/mm?.
Determine hoop stress, longitudinal stress and shear stress for the
cylinder. Also state the type of cylinder as per D/t ratio.
500 mm WidRSs cAld tRlddl (50l assLe 20 mm 8.
[RU[6eSR 2 N/mm? oil AidRS eulQlal wLdet B, (A5 HI2
SU dQlld, Wil dBlld wa 2flUR A <155l s D/t A
Yoxol (AU[e52et] UsIR Rl aalidl.
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