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GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION — Winter-2024

Subject Code: 4355501

Subject Name: Fabrication Design

Time: 10:30 AM TO 01:00 PM

Instructions:

Attempt all questions.

Make Suitable assumptions wherever necessary.
Figures to the right indicate full marks.
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Use of simple calculators and non-programmable scientific calculators are permitted

English version is authentic.
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Write fundamental SI Units of following.
1. Length

2. Weight

3. Velocity

4. Density

5. Force

6. Pressure
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Explain any FOUR types of stresses with neat sketches.

SITURL YIR USIRell 4 2269 W 15(d A& YUl

A hydraulic press exerts a total load of 5 MN. This load is carried by two
steel rods, supporting the upper head of the press. If the safe stress is 110

MPa and E = 210 kN/mm?2. Find : 1. diameter of the rods, and 2. extension
in each rod in a length of 2 meter.

SLOSL(ES VY 56 5 MN 6lS Geusi 53 8. 31 €1S Ustl WUR &S A yUle
Ul A Rl 1S GIRLASs 5AIM] 1A B, %) UM 2 110
MPa ol E = 210 kN/mm?2 &1 dl 214l :
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2.2 Hleefl dudlesetl €35 S Hi [drdRal

OR
The diameter of a piston of the steam engine is 200 mm and 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.

A5 W@1H ool ofl Y22l 200 H] H] ey 421d & Aol HedH @I
UQIR 0.9 N/mm2 8. Uleet 215 H2lZ1ud Ul HedH s [Rid 224 ¥o
N/mm2 8. dl Ylest S o] 416525 2114,
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Define
(1) Dead or steady load (2) Live or variable load (3) Suddenly applied or
shock load

(1) Yl wYdl 212 €S () Bdd HaUdl ARAE d1S (3) MU lels HULd]
ed | 1S Sl cuu] qul.

Explain any EIGHT selection criteria for factor of safety.

5522 15 As2lell uAeall sl Hicell S18URL A6 WIS URuo)
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A mild steel rod supports a tensile load of 50 kN. If the stress in the rod is
limited to 100 MPa, find the size of the rod when the cross-section is 1.
circular, 2. square, and 3. rectangular with width = 3 x thickness.

A5 HLEES 2219 S 50 KN ElS ol w1E1R AU B, %) 1S Hi 2 100
MPa Yl HIdI(Ed 28l S1A dl S ofl U183 {1 Yo udell UISDE <l
USR] HI ANl

1 dqo 2. ARY 3. €of ARY 3 BHI USL0ULE = 3 x 2ASLE.

OR
Define the term "stress concentration™ with neat sketch.

AR 15[ AL R Slodepelet ofl culul duil.

Explain cyclic stresses, fatigue and endurance limit with neat sketch.
UlAsALs AU, 52101 el W2y dlile 2269 wLs[d UL Y.
A shaft is transmitting 97.5 kW at 180 r.p.m. If the allowable shear stress in

the material is 60 MPa, find the suitable diameter for the shaft. The shaft is
not to twist more that 1° in a length of 3 metres. Take C = 80 GPa.

S LS 97.5 KW ULdR 180 RPM U YR 52 8. ol H2lZlud Ui HedH
s luR U 60 MPa €Y dl 2162 <1l %3 siale 2l 2llse
sl gla2 Weld 3 122 «{l 418 Hi 1° 5dl dddl «ieil. C = 80 GPa &\

Explain methods of riveting with neat sketch.

21A21al s24lefl Ueg(d 21269 15[ A1 AHd).
Explain strength and efficiency of riveted joint with mathematical formula.

Rl 15 AR A\ o2 wal A[5[AUR{] s T1A2S o2 AU S Yot
19 Yudl.

A single riveted lap joint is made in 10 mm thick plates with 15 mm
diameter rivets. Determine the strength of the joint, if the pitch of rivets is
50 mm.

Take ot = 120 MPa; T =90 MPa and 6 ¢ = 160 MPa.

A5 (a1 des Qu ez o HlHl sl weniau HlHl siaHlez «ti
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o QL.
ot =120 MPa; t=90 MPa and o ¢ = 160 MPa. &\
OR
Draw any three rivet heads according to Indian standard specification.
8 [c5Uet 2215S WA 5132 Yoy 4.l [RA2 &5efl 2289 A 15(d €120,
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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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.

HIEES 2ldetl A sQ2 218 wIR 200 HIHL x 10 HIH] A 24 4]
RA2ed] GUALdL 53 Sule sAR 6lg X\ Ee GIRLISAIMI M1de 8. o)
N1 450 R 112 MPa 2s4LSEH, 84 MPa 511)21st (£04181) Hi
Aa) 200 MPa (2021 Hi 81U dl &2 «{l Slslee 531,

Draw corner, edge and T-weld joints with neat sketch.

Slof2, WSy el T-AeS A o2 131,

Explain Design as per ASME sec VIII div 1 of following types heads / closer
used for pressure vessel.

1. Tori spherical Head

2. Ellipsoidal Head

ASME sec VIII div 1 Y6 o{[Aell USRel VAR d¥E HI2 dURdl
&S/5a1201] Slosleset qHoxtdl

1. Tori spherical Head

2. Ellipsoidal Head

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.

W5 300 mm U&L0il Aol 30 mm S| We ol We AU1Q swa 13ag slde
des oo SAML A1 8. 3L W2 U 80 KN «il 225 dlS @13l 8. )
dyui dy 55 MPa oli 2142 24 Asel U 2AS AU Y dl dEs Ao ol
AT NN

OR
Briefly explain strength of parallel fillet weld with neat sketch.
YEs BYU Al UAG (YUidR) (562 AesS W62 ol wWerl (dlsld)
YHodl.
Compare ASME Sec.-VIII DIV-1 & DIV-2.

ASME Sec.-VIII DIV-1 & DIV-2 «{l 4w 4] 521

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.

A5 9o HIH] staHle: e 200 HIH) giol adnrlsiz 21d Wi As @4
Wea 512W8l 465 53]a SeleldR wlatldd M 419 & %eti U 5KN «il
1S detl Ysd BSLUR EaLScIH 1d 8. %] S Hi 24 <« 100 MPa

g1 des ol 415 2llel.
Explain different types of pressure vessel supports with neat sketch.

U2l ANE HI dlUdL [clde UslRetl HULE 269 wL5(d U1 Yuextd).
Explain applicability of steel as structural material.
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What is the minimum required thickness of cylindrical shell as per UG 27 of
ASME section VI1II Div-1 with the following parameter? -

Material SA 516 GR- 70

Inside dia = 2000mm

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

NogakrowhE

UG-27 ASME Sec V111 Div-1 4o «{lQstl URHICN A18 i@ (554
(cl01LS1R) A4 UL %3] YsidH SISl AL 51

1. 4213lud = SA 516 GR- 70

2. ¥{eRed] Sl = 2000 HIH]

3. SRRl (512) ANdlded| = 6.00 H1HL

4. 465 %¥\Se2 sIA&HAL = 1, 100% RT

5. [S1&sl L6118l = 2.25 MPa

6. [SPLYele] dlUMlel =350 C

7. A52Ust 11-D Yoo WA A, S = 128 MPa
OR
Draw neat sketch of following types of heads / closer used for pressure vessel.
1. Tori spherical Head
2. Ellipsoidal Head
3. Hemispherical Head
4. Conical Head
UQR AU Ui duldl «flA Yool UsIRell &5/561Aed] 289 w15(d
el
1. Tori spherical Head
2. Ellipsoidal Head
3. Hemispherical Head
4. Conical Head

Explain design consideration of industrial shade in shortly with neat sketch.
952216 ASeil Sloleyet [AURQIL 25U A9 wLS[d A1 Y.

A cantilever 1.5M long is loaded with a uniformly distributed load of
2KN/m run over a length of 1.25M from the free end. It also carries a point
load of 3KN at a distance of 0.25M from the free end. Draw the S.F. and
B.M. diagram of cantilever.
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