Enrollment No./Seat No.:

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

Subject Code: 4355501 Date: 13-11-2025
Subject Name: Fabrication Design

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) Define the term load, List out different types of load & write unit of load in SI 03
system.

(1) dis 210e @vAIRIA 53, ST R2eHai (AU UsRl Alsdll UI€] clolld] 240l dlsell 03

AUSH duil.
(b) Explain general design procedure with neat sketch. 04
(c1) oorRa (35180 W2l 20269 215 2418 2A2io914l, 0¥
(©) A reciprocating steam engine connecting rod is subjected to a maximum load of 62 07

KN. Find the diameter of the connecting rod at its thinnest part, if the permissible
tensile stress is 38 N/mm?.

(8) 522zl 2803 BiMotal) saidlo1Ag 62 KN IS dbot S2. AR HEAH 222 09
38 N/mm 2 813 12 saisélal satl 218/l uidal ¢idlall siuidlez 4.
OR

(©) A coil chain of a crane required to carry a maximum load of 70 KN. Find the 07
diameter of the link stock, if the permissible tensile stress in the link material is not to
exceed 95 MPa.

(8) 3aioll As Sigd AisA 70 KN ofl Hed disal GUisdl Hi2 dui4 8. 8 dIsall 09
HZlRudol ul2floid 202116/ 224 95 MPa $2dl déidl o &l dl dIs ofl 1A
4.
Q.2 (a) Write conversion factor of following units. 03
1) I meter = mm
2) linch = mm
3) 1 feet = mm
4 1HP = KW
5)1 Kg= Newton
6)1°C= °F
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(1)

(b)
(1)
(c)

(s)

(a)
(1)
(b)
(c1)
(©

(s)

(a)
(1)
(b)

ofldatl A1sAHall 3UidRl URein @uil.

1) 1 meter = mm

2) linch = mm

3) 1 feet = mm

4)1 HP = KW
5) 1 Kg= Newton
6)1°C= °F

Explain notch sensitivity with neat sketch.
ol AA1E112] 2028 2115d] 2018 AHwd].

A steel bar 2.4 m long and 40 mm square is elongated by a load of 520 KN. If
poisson's ratio is 0.25, find the increase in volume. Take E = 0.2 x 100 N/mm?.

2.4 {122 dicfl 210 40 {11 24 281dail A(NRUIa 520 KN ol ¢412€]] doiladiHi
A1d 8. % UlghAal 22M1201 0.25 81, dl dlcyHai Adl 4Rl M. FHI E=0.2 x 10
N/mm? ¢1a dl.

OR
What is a Shear modulus? Write its mathematical formula & its unit in SI system.
M2 HISYAA Q] B? daj 2A1(BIAS 42 VHal dofl AUsH SI RIeHHI duil.
Explain cyclic stresses, fatigue and endurance limit with neat sketch.
A1gsclls 2224, 52101 20l Visey dlafle 2020 215 118 A0,

A mild steel rod supports a tensile load of 75 KN. If the stress in the rod is limited to
120 N/mmz, Find the size of the rod when the cross-section is
(1) Circular (2) Square (3) Rectangular with width = 3 x thk

As 601d| 281dall A[NA] 75 KN ol dIR] G114 2S1 2410 8. <51 A[N21Hi d@IId 120
N/mm? ] HAIEd &1, dl AR s1A4-AsAol

(1) ANAISR (2) UNRA (3) GORARA UGN 418 = 3 x thk 811 AR A 1o SE
M4l.

Draw any three riveted lap joint.

SIgyRI 2RI UsIRall RA2s AU aigdse €.

Explain the following terms of riveted joints and show them in sketch of a riveted

joint.

1. Pitch

2. Back pitch

3. Diagonal pitch
4. Margin
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Q.4

(1)

(c)

(s)

()

haés\ﬁsfoaoﬂ of 1 A1V d ACE) AHNU) Hal dHal RABS Wiefoeall 25UHI
odidl,

1. Q=

2. 6ls Ay

3. siA2Naid M
4. H1[¥of

A single riveted double cover butt joint is made in 10 mm thick plates with 20 mm
diameter rivets with a pitch of 70 mm. Calculate the efficiency of the joint, if ot = 120
MPa ; =90 MPa and oc = 160 MPa.

As [RFo1d d2s sad sU die Agoe 10 HlH] 28l vAeai o HH siuileati
[RAe g3 GlallddiHi AHA1Ad 8. 5 RA2dl] Ul wo {13 8l Al efoe ofl
A(8AA02] (s1M214dl) NN, FHI ot= 120 MPa ; 1 =90 MPa 24al oc = 160 MPa
1ol .

OR

Explain different materials used for making rivets and essential quality of rivets.

(1) RAZA ctatigar 312 gurid) QR 212120 24a RAz21ol) 2H10RAS dfRIAT IRA)

(b)
(o)
(c)

(s)

(@)

AHAd.
Explain caulking and Fullering of riveted joint with neat sketch.
[RA2s fiéfe sieell SIS 2al galolal 2028 Higd] 2418 A ).

A double riveted lap joint is made between 15 mm thick plate. The rivet diameter and
pitch are 40 mm and 75 mm respectively. If the ultimate stresses are 300 N/mm? in

tension, 360 N/mm? in shear and 630 N/mm? in crushing, Find the minimum force
per pitch which will rupture the joint. If the above joint is subjected to a load such the
factor of safety is 4. Find out the actual stress developed in the plates and rivets.

15 H13] exisi v@e dRA soid RARS Kgoe AU efoe GlallddIHi 241 8. <8 i[AH

deld 300 N/mm? 2o2lat, 12131 360 N/mm? 24al 5[212134i 630 N/mm? &1, d
RA2 I 210l AU AAoisA 40 HH] 244l 75 HH] &1 &, Al V1 €16 ojoldH Gl
M % Ai¢lal 5122 %5 BUASd Aie! 24141 A1Ral A€ot 814 Al A1 dlall URHO
4 8.1d2] ol RAAHI [AsRAd ddlds drig N4,

List out different types of welded joints and explain any one with neat sketch.

(1) RRY usRal Acss AiuRldl U] ciaid) 24al SIFURI ASA 208 2Higd] 2119

(b)
(o)
(c)

A+,
Explain different types of pressure vessel supports with neat sketch
[A[AY UsRell ¥R A AUIEa 2428 Aigd] A18 AH9],

A plate 110 mm wide 12.5 mm thick is to be welded to another plate by means of
parallel fillet weld. The plates are subjected are to load of 50 KN. Find the length of

the weld so the maximum stress does not exceed 55 N/mm?. Consider the joint first
under static loading and then under fatigue loading.
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Q.5

(8) 110 3Nl ugioll 2401 12.5 H1) 19 LAzal 2idR 1Az Acs &1 ol WAz 2419
Aes saloll 8. @2l 50 KN dls 541 di2 AH1dlol 8. ¥H1 Acsall dallg e e

HeTH dil 55 N/mm? &l gy of 2&. Usdl 22[es dIfS2l 8601 2ol ug] §2191 @lfSal
601 Aol LA lolHi dl.

OR
(a) Explain strength of parallel fillet weld with neat sketch.
(1) 2v21ic12 1Az Acsol) Hoidgal 20269 1gd) 2418 2Aaiod).
(b)  Write a brief note on design loadings in pressure vessel.
(o) D21z dxuaai Bxs1gol AIS1 U 8 ollel AL,

(©) A 60 mm diameter solid shaft is to be welded to a flat plate by a fillet weld around the
circumference of the shaft. Determine the size of the weld if the torque on the shaft is
3 KN-m. The allowable shear stress in the weld is 80 MPa.

(8) 60 alal cauiict 201 cls s U120t Uleloll 2A121Ui [3A2 Aes &IR1 AUl L2
U2 ¢S S41H1 2419 8. %81 Q112 URal] 215 3 KN-m &1 dl A¢Sq] SE oiss] s,
dcsHi Hioy 2fl1242 2224 80 MPa 8.

(@) List different types of heads / closers used for pressure vessel.
(1) D2z Axd Hi2 guAdl QALY UsIRel Bs/sA1%0] 21€] GlotA.
(b) Draw any three types of beams with neat sketch.

(1) Siguwl a1 usiRal ofla 20 2ii5d) 2119 €13,

(©)  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. = 3000 mm

. Corrosion allowance = 6.00 mm
. Weld joint type 1, 100% RT

. Design pressure = 2.23 MPa

AN N BN W

. Design temperature = 290° C
7. Stress allowable from section II-D S = 129 MPa

(8) UG-27 ASME Sec VIII Div-1 3% ofldail udlatiel 2418 Aldiglsd (aaisik) Ad
HI2 Y03 oyoidH sIgofl d11d?] sA:

1. #2)31:4d = SA 516 GR- 70

2. 2001 SIRM1122 = 3000 af1a]

3. sRI%al (S12) Ad1dod = 6.00 H13{]

4.9¢s Wge elgy = 1, 100% RT

5. 9l%lgfol EGHI2I =2.23 MPa

6. SI%1efal dIUHlal =290 ° C

7. AsUol [1-D ¥l AAIAGIE 2224, S = 129 MPa

OR

(a) List different factor affecting the design of pressure vessels with respect to internal
pressure.
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(1) idPs ectiioll 2eoiHi DR ARl 2u0tial 42412 S ALY URGi 6l AI€)

(b)
(o)
(c)

(s)

Glolld].
Explain design consideration of steel bridge in shortly.
221d [Aeyall [S:1¢fai [AUIRRI ESHI AHA,

A simple supported beam 4 M long is subjected to two point loads of 2 KN and 4 KN
each at distances of 1.5 M and 3 M from the left end. Draw Shear Force & Bending
Moment diagram for the beam.

4 {12z dictl As Alaud 214U1es ofla Uz sial &s1el 1.5 Hle: 210l 3 Hleoll idR 2
KN 2»1&4 KN €3Sail & Ulgdoe U2 dISs daddiai A1 8. dl A1 ol #1212 51
ol A5 HIiNo2 SIAIAIH E1.

*kk
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