Enrollment No./Seat No.:

GUJARAT TECHNOLOGICAL UNIVERSITY
DIPLOMA IN ENGINEERING - SEMESTER - VI EXAMINATION - SUMMER 2026

Subject Code: 4362007 Date: 26-05-2026
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) List and write about general consideration in Machine Design. 03
(1) a12ot (Bs18fotati 21310 [Q2ARRIRAG 24D A1) A AU, 03
(b) Explain stress concentration and also write about method to reducing it with sketch. 04
(1) 2221 soRicpiot AN A Al el2ISdlell GUIRN (A2 23 A1 @u). o

(¢©) Determine the six standarad spindle speeds of the machine having minimum speed of ~ 07
240 rpm and maximum speed of 710 rpm.

(8) o2 s1llotofl cglciat 211A 240 rpm 461 HeTiH 21(A 710 rpm 81, AR dofl € 09
uaIRlIeid Ruotsd 212 oiss] s.
OR
(¢©) Determine the minimum size of square hole which can be punched in a 10 mm thick 07

plate from the following details.
Ultimate shear stress for plate,[t] = 300 N/mm?.

Permissible crushing stress for punch, [c.] =200 N/mm?.

(8) oNlAall Q21 u2ell 10 mm wsief iad) LAe Hi Ud s AsIA Adl AR Bgall 09
GETH AISIR oIsS] 2.

Lde HI2 fCede [R1I§R 2221, [1] = 300 N/mm?.
U HI2 Hlod s1atAA1d 224, [oc] = 200 N/mm?.

Q.2 (a) Enlist uses, advantages and disadvantages of cotter joint. 03
(1) 122 Fefoe ofl GUAL, SIUEI 210l ARSIUEN ofl U1€] o). 03
(b) Explain any four failure of cotter joint with failure diagram and equation. 04
(c1) S22 Ao ofl SIS URI AR FRIR R 2 2315201 219 A4, oY
(©)  Knuckle join to connect two m.s. rods of equal diameter subjected to axial tensile 07
load of 15 kN.

[0c.] = 140 N/mm?, [o;] = 90 N/mm?,[t] = 60 N/mm? ; Find out dimension of rod,pin
and single eye end.
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Q.3

(s)

(a)
(1)
(b)
(c1)
(©

(s)

(1)
(b)

(o1)

(c)

(s)

()

S olSd Aoz ¥ Aol RURIYINI A M.S. 2Sal 15 kN ol 2A42fld ¢l12 dgol s2d
of | Y ail dIS HI2 AS, Mot 2al RIdId A1 losll uRaieN N,

[oc] = 140 N/mm?, [ot] = 90 N/mm?, [t] = 60 N/mm?;
OR
Compare Knuckle joint and Cotter joint.
dlSA A go2 Vial s12R FWeoe ofl 2u1H el S,
List and explain elements of thread terminology with neat sketch.
s 2flolld1Dall A1(AAs2 ofl IE] GlalId] 2ol 220 R AHI9 A4,

For a single riveted lap joint, the plate thickness is 16 mm. Determine rivet diameter
and pitch of the joint.

For the rivet, assume-
[¢] = 0.8 [o{]

[oc]=2[1]

@'mje RA2s AU igoe Hi L@e ofl 1S 16 mm 8. dl RAe ofl AU del 1A
M.

[RAz HI2 [1] = 0.8 [o,]

[oc] =2 [1]

List and write about types of levers.
dlaz ofl UsIRA AT cufl 2],

Explain construction of leaf spring with neat sketch. also suggest any two material for
same.

dls [%"uowﬂ RUall YES 25 A418 AHd]. GURid, doll HI2 SIT A HElRAH
2yl

A semi elliptical leaf spring having a span of 900 mm is subjected to total load of
3600 N. Maximum deflection of the spring is 75 mm and the allowable bending

stress for the spring is 360 N/mm? Determine the width and thickness of the leaves.
What should be the radius of curvature for the leaves so that they become straight at
the maximum load? The ratio of width to the thickness of leafis 12: 1. E = 2x10°

N/mm?

As A gdélsa Aallaies Ruarai A10d] del1g'900 mm 8. §A dlS 3600 N 8.

HETH [SASAG 15 mm & del URHIflaid Ale'Sol 224 360 N/mm? 8. dl ul2iof]
A1, dofl uslie dell nsief aiss] s, €25 ulal Sedl sdu2 Ui 241D 3
¥&f] Hedd dis dividi A1 aef 2 2 yiziofl uelang agil «sigofl oen 12:1 8

del E =2 x 10°N/mm? 8.
OR

Define eccentric loading. Give at least four names of machine elements subjected to
eccentric loading.
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(1) 23s AISo1 IR 5. AMs AIISd1 B50 Bl N91HT 21891 412 Helol

(b)

(1)

(c)

(s)

Q4 (a)

gl2siall of |H A1),

A C-clamp carries a load P = 25kN The cross-section of the clamp at X-X is
rectangular having width equal to twice thickness. Assuming that the clamp is made
of steel with allowable stress of 100 MPa, find its dimensions.

AGRAIRY AISVEUIN] AS 'C' SAIUll BSI BUR 25 kN ol 4llsd dls dIdl &.
A1sBefl oyod el a&l dis AeflH URAg] AeiAcR 150 mm 8. SAX Hi2
HETH AGIHA 2221 100 N/mm? def doll AISDEAtT HIU M. AHISDEA GluI1eS
dofl yglnief sadi aiaell YR,

A bell crank lever is to be designed to lift the load of 15 kN acting at the end of short
arm of the lever. The length of short and long arm is 600mm and 850mm
respectively. Allowable shear stress and tensile stress for lever and pin materials are
70 N/mm? and 90 N/mm? respectively. Allowable bearing pressure for pin material

is 10 N/mm?. Determine dimensions of cross section of arm and fulcrum pin. Take L
/d=1.25and h = 3b.

As Ad 305 (AU ofl [SKIeol S, 5 X (AU allall 8I8all 2id SIRIRd 15 kN dIS
BaI9Ul HI2 SIS B. Foil ollail AHal dicll &1l oIS AeiSH 600mm Hal
850mm 8. [AdR Vial Mot H2RAA HI2 #i%R AU 222 Vol 2o IIA 224 s3RU: [1]
=70 N/mm? 24al [6,] = 90 N/mm? 8. ol H[2Ruc HI2 3y ARl ¥R 10 N/mm?
é.acﬂqe ol AISBE 2l §AsH Mototl URHICN o1sS] $2A. Mot HI2 L/ d=1.25

Aol h =3b.

Classify key with short explanation.

(1) £ o goflseel gsi awiel 2419 @il

(b)

Explain following terms for Helical spring.
1. Solid length.

2. Free length.

3. Pitch.

4.Spring Index.

(o1) Blisd Rual Hizoll oflAall UE) AHosd.

(©)

1. el doi1ef (Solid length).
2. Y5 dallef (Free length).
3. Q4 (Pitch).

4. Ryl Ej\?JSiS (Spring Index).

Design hub, flange and bolt for a cast iron protective type flange coupling to transmit
15 kW at 900 r.p.m. from an electric motor to a compressor. The service factor may
be assumed as 1.35.

The following permissible stresses may be used:
Shear stress for shaft, bolt and key material = 40MPa
Crushing stress for bolt and key = 80MPa

Shear stress for cast iron = 8MPa.
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Q.5

(s)

(a)
(1)
(b)
(c1)
(©)

(s)

(a)
(1)
(b)

(c1)

(c)

(s)

(a)
(1)

As Ulelsed A% sUlCiol HI2 891, $Ao% al Gl [SX51gal S, % 15 kW 900 rpm
U2 2loRd(A2 2. 2A[d21 $s522 1.35.

[RI212 22 212, Gilce 2ol 8] HElRud 12 =40 MPa
51101 222 oflce 2ol Sl HI2 =80 MPa

Q122 2221 S122 ™ol HI2 =8 MPa.
OR

Differentiate between shaft, axle and spindle.

21152, ASAd AHal 24Ylosd ofl 9Aall dsidd AA1Ul.

Classify coupling and explain split muff coupling with neat sketch.
suldalal 9oflga 81 AAal Rrde #g sulddlal e 284 A18 AHndl.

Design a closed coil helical spring working for the load range of 2250 N to 2750 N.
the deflection for the given load range is 6 mm. Assume [t] = 420 N/mm? ¢ = 5 and
G = 84 kN/mm?

2250 N &/l 2750 N ol @l 20% HI2 S13 5d] ci¢d slgd slasd Ryl [Sx1gal S2.
AN d15 0% HI2 [SSASRAG 6 mm 8. AojHlol 3 [1] = 420 N/mm2, ¢ = 5 vial G
= 84 kN/mm?

Compare anti-friction bearing with sliding contact bearing.
212] gls2ial AAR21 Vol yold AR ofl Aut1 el S,

A deep groove ball bearing is subjected to radial load of 10000 N and thrust load of
4000 N. The inner ring of the bearing rotates at 1000 rpm. For the average life of
5000 hours determine the basic dynamic capacity of the bearing. Take, X =0.56 Y =
1.2 and K =3.

slu 9 ofid AlR31 U2 10000 NS IS 1ol 4000 N 2122 IS |1 &I 8.
AAR3lall goi2 221 1000 rpm U $2g &1 B. 5000 SAIS| 2R AA1YBA HI2 AR2Iof]
HONCId SIatIfAS edl [oiuiRd s21. dl, X =0.56, Y =1.2 %ol K = 3.

A small hydraulic press is capable to produce 50% 10* N maximum force. Working
pressure of fluid is 20N/mm 2 Determine the diameter of the plunger operating the

table. For the permissible stress of 100N/mm? for the cast steel cylinder in which the
plunger operates, find the suitable thickness required.

s alloll &1IRIMGS U2A &l 50x10* N ofl HedH s11 Aad] AsIU 8. sg¢S of sl
U212 20 N/mm? 8. dl 2¢id ol 21U Scll LENR oll YIA oisS] S2. s122 281d HI

UAAReid 2221 100 N/mm? 813 dl 5122 2281d Hl RGeS 3 FHi LewR e
IR & dofl 1 MN¢.

OR
List out main design consideration for the design of pressure vessel.

2R AAd [SB1¢al Sd] duid Lol Hi AUIAH] A1ddl URAN w¥eld).
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(b)

Explain design of thin cylindrical shell with neat sketch.

(c1) eflot RAATZsE Ad ofl S2s1€fo1 2089 A15(A 21lbdt A=A,

(c)

(s)

A deep groove ball bearing is subjected to radial load of 12KN and thrust load of 6
KN. The inner ring of the bearing rotates at 1200 rpm. For the average life of 4500
hours determine the basic dynamic capacity of the bearing. Take X =0.56, Y =1.2,
K=3,V=1landS=1.2

[SU 24 cild A2 UR 12KN o | ASUA E1S VHal 6KN ail 222 dIS dI2) &dl &1d 8.

Qif23l0f] gor2 231 1200 rpm UR 5241 8. AR DUaISIN 4500 SAIS 2412 G [23Iof]
A%s siRuA@s e MU, X=0.56,Y=12,K=3,V=1and, S=1.2

*kk
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