Enrollment No./Seat No.:

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

Subject Code: 4355501 Date: 13-05-2026
Subject Name: Fabrication Design

Time: 02:30 PM TO 05:00 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) Define the term machine design and explain different types of machine design. 03
(21) a12Not S1s1g0tof) ca1L1 AUl A1 3ol S1s1Efot ot [QAMRAY USIA AN, 03

(b) Explain Young modulus and derive its mathematical formula & Write its unit in SI ~ 04
system.

(@) Qsycua Wy SARIRE (2oL ASY) AHAA AR Aoj 2URQ[AS Y 0¥
ARl Aal Aol ST A ReH Yxol Ylle cvl.

(©) A hydraulic press exerts a total load of 5 MN. This load is carried by two steel rods, 07
supporting the upper head of the press. If the safe stress is 110 MPa and E =210

kN/mm?. Find : 1. diameter of the rods, and 2. extension in each rod in a length of 2
meter.

(8) s1gQIfdis D2 50 5 MN clls Geust 52 B, 241 Als Dol U 3S & AUWE AUl 09
A 221dall S &Rl dgol SAIHI A41d 8. 4 A IHd 224 110 MPa 4al E =210
KN/mm?2 811 dl «Nel :

1. ANRA16N A1, Aol
2. 2 Hlerell doiigotl €35 RAs Hi ([AaRel

OR

(¢) A reciprocating steam engine connecting rod is subjected to a maximum load of 65 07
kN. Find the diameter of the connecting rod at its thinnest part, if the permissible

tensile stress is 35 N/mm?.

(8) 522Nzl 28031 Alcololl SASEI AS 65 kN AIS of Ugol S2 . ¥UR Hedd 09
2221 35 N/mm? 813 R salsZlal Asatl 411 Uida ¢1191 ofl siuiale: N4,

Q.2 (a) Define 03
(1) Dead or steady load (2) Live or variable load (3) Suddenly applied or shock
load
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(1) q) ya sea1 Rer dis (2) Ddd veal ARAcd dIS (3) Alols uId)
Y| QNS dIsell UIvAul duil.

(b) Explain torsional shear stress with neat sketch and mathematical formula.

(@) Axelct iz R 2 w5 WA AHAA AN Aof Y2 UHAL

(©) A mild steel rod of 15 mm diameter was tested for tensile strength with the gauge
length of 80 mm. Following observations were recorded :
Final length = 90 mm; Final diameter = 12 mm; Yield load = 3.7 kN and Ultimate
load = 6.4 kN.

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

(8) 80 2NaNl ofl Ay cisiief 240l 15 el caulRd ot HIgfes 28] clotl AS of ARl HeoiclleS
(2oA1gd 222) HI2 Ul2iRl Sa1i 241} &g, ofldatl (o211 2516 saIni A1
edl:

AMAH dotiegf =90 Hll; AAMAH 1A = 12 H1;
RIS dls = 3.7 kN 2l 2AcE1Ae dlS = 6.4 kN,

sjRIa?] s ¢ 1. Ales 2224 2. AN 2oA 1A 222, 3. % [255RUcl ot A1 Vial 4.
% &fdlodRal.

OR
(a) Define the term "stress concentration" with neat sketch.
(1) 20289 2115(Q 2119 2221 SloricpRUat ofl VAl AU,

(b) Explain following terms briefly
(1) Linear strain and Lateral Strain
(2) Poisson's Ratio
(3) Volumetric Strain
(4) Bulk Modulus

(¢1) oQlAett HaRA UR 25 bl AWl
1. Alo{la? wal Az Bt
2. WAt A=A
3. ARYARS el
4. 0lcs HISYCL™L
(©) A shaft is transmitting 150 kW at 160 r.p.m. Find a suitable diameter for the shaft, if

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

(8) As 2ise 150 KW Uidz 250 RPM U2 H2112 52 ®. R Hlot 1§ sl Hedia S
RUYZ dUR UAR dl &1y dl, 2Iise ol siyl Hle2 M. HedH =42 2224 80
MPa 8.

Q.3 (@) Explain methods of riveting with neat sketch.
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Q.4

(24) 93201 520110l UG 20269 4151Q 218 AHW),

(b) Explain strength and efficiency of riveted joint with mathematical formula.

(o1) oo 205 AA2s Refoe a ABRRIA 2415 A2s Ao 2AIRIAS 2yt 2419
AHA),

(©) A single riveted lap joint is made in 15 mm thick plates with 20 mm diameter rivets.
Determine the strength of the joint, if the pitch of rivets is 60 mm.
Take ot = 120 MPa; 1= 90 MPa and ¢ ¢ = 160 MPa.

(8) As Roct AAss AU Aoz au Hl 8l W@eni 20 {1l staule: o
RAe ad dlettaeudi wad 8. 9 RAz o Yla g0 HlHl sla A A2 oll
ol 2l
ot =120 MPa; =90 MPa and ¢ ¢ = 160 MPa. G.

OR
(@) Draw any three rivet heads according to Indian standard specification.
(1) glosue 221058 201132101 30t 221 RA2 Bl 20289 2415(d €13,
(b) Explain design of riveted joints used for structural use.(Lozenge Joint).
(o) 22s2uad GURlIal H1Z 94Ul AA2S Fdoe (dIBex Feoe ) ofl S1xBIefot AHA

(©)  Two lengths of mild steel flat tie bars 200 mm x 10 mm are to be connected by a
double cover butt joint, using 24 mm diameter rivets. Design the joint, if the
allowable working stresses are 112 MPa in tension, 84 MPa in shear and 200 MPa in
crushing.

(8) wees Wttt A sA2 a8 o 200 H x 10 {1 A 24 Ll caut BAzuaA
BUAL 53a SUA 5AR Ug BFo2 Gl BScUHL WAA B, %l AAANA
(591 AU 112 MPa 2o EAML, 84 MPa 51:03lel (EGIRL) HI Al 200
MPa 53001 Hi gl Al A2 ol St 53

(a) Draw different types of fillet and butt weld joints with neat sketch.
(1) Qae Acs Woe A olg Acs Ao ofl s 13

(b) Explain the design consideration in design of pressure vessel with internal pressure.

(01) ie2all gLl (So220tcl V2AR) oll AeeiHl VR AUA ol BRIBA UUR
sl UR o uxestal.

(©) 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.
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Q.5

(8) s 200 mm uglofl 248 20 mm 18] W@e ofl® LAz 2418 soid WA g1de Acs
Fefoe sAIHI A1 B. i1 vd2 U 80 KN ofl 2228 dls didl 8. a1 ayai

gy 55 MPadii 242 2241 2160l &g AZ A &l dl des Fgoe ol dolief

NN
I

gl.

OR
(a) Explain briefly strength of parallel fillet weld with neat sketch.
(1) 2eis 232 219 WAd (aiaR) BAe Acss Rdoe ofl 2208 (dISid) A,
(b)  Write a report on ASME Sec.-VIII Div.1.

(61) ASME Sec.-VII Div.1 U2 BWE ¢l

(©) A circular steel bar 70 mm diameter and 200 mm long is welded perpendicularly to a
steel plate to form a cantilever to be loaded with 5 kN at the free end. Determine the
size of the weld, assuming the allowable stress in the weld as 100 MPa.

(8) s wo aflefl sinae: 2ia 200 M) dicll adaisik 28d iR As 28 d dea
sieydl des sdlal odldlaR olallddidi 2419 & oli U2 5KN ofl dls doll ysd

S U2 ddAI1sdidi A1d 8. 1 des Hi 224 o 100 MPa uidla des ofl A1ex
N,

(a) Explain different types of pressure vessel supports with neat sketch.
(1) D21 d2ict a1 duRdl [RRAY UsRal 2AUIE 2028 2AIS(A 2418 A4,

(b) Explain classification of various types of structure.

(@) 28 230 QR YsLRell @5uRe cdllseL UnAA.

(©) 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 = 2 800mm

Corrosion allowance = 6.00mm

Weld joint type 1, 100% RT

Design pressure = 2.5 MPa

Design temperature = 250° C

Stress allowable from section II-D S = 128 MPa

Nk b=
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(8) UG-27 ASME Sec VIII Div-1 ol ol Aott URHEN U REAGRSA (ousl?)
At M2 33 Yot ASIEall ALl s
1. 43l3lAcd = SA 516 GR- 70
2. 3igRell stauler = 2800 Hlall
3. 51R3et (sl2) Al = 6.00 HlHl
4. ACS WSo2 slI&HdAl = 1, 100% RT
5. Bo8et Eollel = 2.5 MPa
6. BASole] dAluHlal = 2500 C
7. A520l 11-D Yol AAAGEA 1, S =128 MPa

OR
(a) List different types of heads / closers used for pressure vessel.

(1) Yoz A 1l auRpndl QRY YslRell 35/5ARR ol A€l wollAl.

(b) Explain following types of beams and load with neat sketch. (Any two)
1. Cantilever beam,
2. Simply supported beam,
3. Overhanging beam,
4. Continuous beam.

(c1)
oA galdd ol ofl 2oy vuslA WA UHM A
1. 3c3lcllar olln
2. Rrucl. u3s olln
3. AR 3.o(0t ol
¥. Soclojud ofly

(¢) A 6M span simply supported beam is loaded as shown in figure. Draw the shear force

and bending moment diagrams and give the values of the same, at point A,B,C and
D.

6tjm
AFa:ﬂ:z:::clrr\c D

- R DA | R SR

ﬁm it e e e

Lt)m
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(8) s 6 ez cicdl Rauch 2UTEs ol U2 2115/ exrfcall Yot dls AN B, Al ©9
Al ofld A2 2R 51 2l Aoslol Hidoe siUIAIH ER] Aol Ulgo2 A, B,
C 24l D #i2 dofl Acy M4,

6t|m
Aan:::::Arr\C D

bzm ot 2M ——wfm—— 2m ek

Lt)m

;) R

*xk
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