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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2023

Subject Code: 4355501 Date: 01-12-2023
Subject Name: Fabrication Design
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 non-programmable scientific calculator is permitted.

English version is authentic.
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Q.1 (a) Define the term machine design and explain different types of 03
machine design.

HL{let SILeeteil clual qu) wa HRflel SlsLet ol (afdy
WSR2\ qHedl.

(b) Explain general design procedure with neat sketch. ¥lHldl 04
SIALeet Useg [d 229 15[ A8l qHmdl.

(c) A reciprocating steam engine connecting rod is subjected to a 07
maximum load of 65 kN. Find the diameter of the connecting
rod at its thinnest part, if the permissible tensile stress is 35
N/mm?.

A5 R{IULEET0L 221U A [2yelell 552101 1S 65 kN ELS o
déel 52 8 AR HedH AU 35 Nimm? &ld AR sa521a1
ASeil Al uldal e1al «il siaple: 20,

OR
(c) The diameter of a piston of the steam engine is 200 mm and 07
the maximum steam pressure is 0.7 N/mm?. If the maximum
permissible compressive stress for the piston rod material is
40 N/mm?, find the size of the piston rod.

WS W2IH WeR)et ol Ulreet 00 H] Hl iy b1d & Wal
HeEdH 211 Y21 0.9 N/mm? 8. Ulee 21s uellud Hie
HedH s1)[R1d 224 ¥o N/mm? 8. dl Ulkest 1S <l
AL 2014,

Q.2 (a) Define the term load, List different types of load & write unit 03
of load in Sl system.
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dlsa cyuAlRd s\ [dfay usRell dlsei «idsdl dlel
Wolld] Wal 415ell ST A1eH Yoo Y (el dudl.

Explain any EIGHT selection criteria for factor of safety. 04
5522 s A&l uedfl sl HI2ell S16U”L w16
WILRLAL UReion) yqundl.

A mild steel rod of 12 mm diameter was tested for tensile 07

strength with the gauge length of 60 mm. Following
observations were recorded :

Final length = 80 mm; Final diameter = 7 mm; Yield load =
3.4 kN and Ultimate load = 6.1 kN.

Calculate : 1. yield stress, 2. ultimate tensile stress, 3.
percentage reduction in area, and 4. percentage elongation.

60 H1H1 ofl dow Gui1e wa 12 HIH] UL ol HLEES 21 dell
S o ALl HAFGALD (2oULEd 222) HI2 UleQl sd 1M
U1 &d. «flAell (2]t 6LS sAM] A1l Edll:
Bi(dH doq1e = 80 HIHL; wildH culd =7 {1,
[Ues d1S = 3.4 kN sl M0 €S = 6.1 kN.
ARLAT] 5 : 1. 165 U 2. W 2ou18d 23, 3. %
[Rs52lel &ot WRAL W 4. % SHlA\QUel,
OR
Define the term "stress concentration™ with neat sketch. 03
A9 W1S5[d UL AU Slote et ofl UL qUd),
Explain torsional shear stress with neat sketch and 04
mathematical formula.
Lot 1242 U 2189 W1S[cl A1 UMM WA def Yot
Ao,
A shaft is transmitting 150 kW at 160 r.p.m. Find a suitable 07
diameter for the shaft, if the maximum torque transmitted

exceeds the mean by 25%. Take maximum allowable shear
stress as 80 MPa.

WS 2ULs2 150 KW ULdR 950 RPM U YR 52 8. %] Hldl
2ls Scl HedH 2ls U% ddlR UHIR Ad) €ld d), 2LLse =il

sidL {122 2Mldl HedH {12 w4 80 MPa 8.

Draw any three rivet heads according to Indian standard 03
specification.

8(eSUel 2 1e5S WALSIBRAA Yoy AQ RA2 &5efl 2Ry
NEIGEARN

Explain failure of riveted joint with neat sketch and describe 04
its mathematical formula.

des a2 ol FHRUR 2w wIsd Alel YUl e

Astl YAl 4 ld).
A double riveted double cover butt joint in plates 20 mm 07
thick is made with 25 mm diameter rivets at 100 mm pitch.
The permissible stresses are :

ot =120 MPa = 120 N/mm?

©=100 MPa = 100 N/mm?

oc = 150 MPa = 150 N/mm?
Find the efficiency of joint, taking the strength of the rivet in
double shear as twice than that of single shear.
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WS sud Fd2S SMd 5d2 W3 A2 20 mm S| WeHi
U mm SIAL HL2R i RAe 98 900 mm «fl UlA 2u{la

Wolldd it 11dd 8. Ul ¥ «{1A Yy 8.
ot =120 MPa = 120 N/mm?
=100 MPa = 100 N/mm?
oc = 150 MPa = 150 N/mm?
dl seid 21U HIR e ol 2ot & Q] geSal %\ SeR ofl

AR N TR
OR
Explain caulking and fullering of riveted joint with neat
sketch.
d2s e Ui Slelol WA seFol 2w wisld q1d

UHeal.

Explain design of riveted joints used for structural
use.(Lozenge Joint).

R5UE GUALL UL duzldl des w1

( LHo0h N2 ) ofl SlpLeel YA

A triple riveted lap joint with zig-zag riveting is to be
designed to connect two plates of 8 mm thickness. Determine
the dia. of rivet, pitch of rivets and distance between the rows
of rivet. Indicate how the joint will fail. Value of C=3.47.
Assume : ot =130 MPa ; t= 110 MPa and 6 ¢ = 160 MPa.

¢ HlHl o5l A We ol [Aud Rd2s Alal-HaL RA2s % &e2
ad lsdlMi Widd 8. dl 2lde «ll ey, 1de «{l Wly ua
A 2ld2 lsd dsi »idR Q). HFe2 56 A 564 ULl
d sLldl,

C =3.47.4IR) : 6t =130 MPa ; t= 110 MPa and o ¢ = 160
MPa.

Explain advantages and disadvantages of welded joint over
riveted joints.

s w2 GUR AE3S A& ol §lUEl W AL
Ul

Draw neat sketch of following types of heads / closer used for
pressure vessel.

1. Torispherical Head

2. Ellipsoidal Head

3. Hemispherical Head

4. Conical Head

Yol dyd Ui duRldl «{1d Yuuell UsRell &S/5dlAe
A9 15[d £,

1. Torispherical Head

2. Ellipsoidal Head

3. Hemispherical Head

4. Conical Head
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A plate 100 mm wide and 10 mm thick is to be welded to
another plate by means of double parallel fillets. The plates
are subjected to a static load of 80 kN. Find the length of
weld if the permissible shear stress in the weld does not
exceed 55 MPa.

WS 300 mm UELUTl W 30 mm 15l We oflay We U1
sug 044 slde des e salHi wWid 8. 3l We uR
80 KN oll 22[25 dls dlal . %\ ayHi ay 55 MPa i 2{lw42
WA Usel U AX AU €U dl Aes w1 «{l du 1 Akl

OR
Explain briefly strength of parallel fillet weld with neat sketch.
YeS WY A1 WRAG (MHIdR) [5A2 Aess e ofl 222
(cllSll) UHoxd).
Explain importance of codes and standard used for pressure
vessel fabrication.
W2k AUE B(6idst Ui SIS el wleSSell WAL
yHdl.
A plate 100 mm wide and 10 mm thick is to be welded with
another plate by means of transverse welds at the ends. If the
plates are subjected to a load of 70 kN, find the size of weld
for static as well as fatigue load. The permissible tensile
stress should not exceed 70 MPa. Stress concentration factor
is 1.5 for transverse fillet weld.

100 H1H uelutl 4 10 H{Hl 215l @2 Adle ol We
AL 2lend (542 AESS s\e2 dS ¥1sdlHi u41dd 8. %)
W2y UR 70 KN 415 d1ld) €14 dl des «f| 4165 225
o 52191 €ls U2 AR, URHIR1e{d 241656 224 70 MPa
53l dtdl ol 16N, 2led] (582 ARs e HIS R
5lefo2Qled 5522 1.5 .

Explain different types of pressure vessel supports with neat
sketch.

UQIR AUd ML dlurdl [dldy UsiRell yUle 2w wLsld
U1 Yol

Explain the different types of load act on a structure.

R5U UR WA 5L [Aldd UsiRell dls qHomdl.

What is the minimum required thickness of cylindrical shell
as per UG 27 of ASME section VIII Div-1 with the
following parameter:-

Material SA 516 GR- 70

Inside dia = 3000mm

Corrosion allowance = 6.00mm

Weld joint type 1, 100% RT

Design pressure = 2.25 MPa

Design temperature = 350° C

Stress allowable from section 11-D S = 128
MPa
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UG-27 ASME Sec V111 Div-1 Y6 «flAstl URHIRLN 2418
Rilefess6 (clullslR) A4 HIS %e3] YeldH HSLEeil
AR 5:

1. H2l3udE = SA 516 GR- 70

2. viged) siuLHleR = 3000 H1Hl

3. 51t (512) Adldsd = 6.00 HIH]

4. AES %\ G2 sI1AeHdL = 1, 100% RT

5. (SHLYel £W1Ql = 2.25 MPa

6. [SHLYelef dlUHlel =350 C

7. A5RAel 11-D Y A6 [dME U, S =128 MPa
OR
Write a brief note on design loadings in pressure vessel.

YRR dUd (SALOeIH [SLeet €154 UR (&Y «ild quil.
Explain SF & BM diagram with neat sketch for simply
supported beam with a point load at its mid point.

Rirue] YUISS oflH % getl Hea [Gig UR UlSer @S @ lold)
ElA deil Ul W HIS[d AUlY SF wa BM SIUIAM

yHdl.

A cantilever beam 1.5M long is carrying point load of 10KN
each at distances of 0.5M, 1M, and 1.5M from the fixed end.
Draw the shear force and bending moment diagram of the
cantilever beam.

1.5 {22 dindl As Je2lelaR oflH U 10KN @lS deil (6525
sl &l 0.5 Hler, 1 Hle wal 1.5 HleR U |13l 8. dl ¥l
egldlaR ofld HIR2 21uR 81 wal QeSlol HIReR SIAIAMH
AR
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