Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

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

Subject Code: 4355503 Date: 25-11-2024
Subject Name: Welding Metallurgy
Time: 10:30 AM TO 01:00 PM Total Marks: 70

Instructions:

1.

2
3.
4.
5

Q.1

Q.2

Q.2

Attempt all questions.

Make Suitable assumptions wherever necessary.

Figures to the right indicate full marks.

Use of simple calculators and non-programmable scientific calculators are permitted
English version is authentic.

(@) Draw Isothermal map of 100amp TIG arc. 03
(1) 100amp TIG wL5ell AlpAleHe QY €13, 03
(b) Explain HIC with neat sketch. 04
(W)  HIC o 2169 35y A1 yHodl. 111
(c) Draw iron carbon diagram and state the phases in that. 07
() et SIHISS SIIAM 2] A1 AUl 31N e2lld). 09
OR
(c) Describe the porosity formation in weld metal. 07
() des Nedui RG]l Ustlo] dilet 53). 09
(a) List out the six applications of aluminum and its alloys. 03
) AU [AYH 3a Aol WYL €9 W 32Ue1 Gu). 03

(b) List different factors influencing corrosion resistance of welded joint and 04
methods for evaluating of corrosion in weld joint.

(W) AESS AGe2ali 51 /Ust AU Uetlldd sl (dldy YRwol 1a 0¥
des dess Al eaeli S1R1uel FAyAUs sclefl Ueg [dlell Y
Woild).

(c) Calculate cooling rate of weld joint from following data. 07
To=25°C, Tc =550°, t= 6mm, f=0.8, E = 30V, v=10mm/sec., | = 320
amps and PC=0.0044J/mm3 ,°C, K =41 J/m.s ° C

(5) GUsd wIUg S2Hiell des des wdeaeil 6ol 2241l ARdz?] 520, 09
OR

(a) List out the different welding processes used for titanium welding. 03

) ety deslor Hi2 qudl (dlay desTor ulsu e ol iH dul. 03

(b) Explain cold cracking with their different factors promoting hot cracking. 04
(W) 5165 35101 UlRilest MiUdl [aldy uReqol 418 sles 3s1oL yuomdl. 0%

(c) Describe the different metallurgical effect of welding operation. 07
(5) Aeslol vlulelelatl (Aldy Nedaslsd WaRe] duld 52 09
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Q.3 (a) Draw DeLong diagram. 03
()  S4IoL SIUIAM €12, 03
(b) Describe QW405, QW406, QW407, QW408 parameters from ASME 04
SECTION IX applicable for preparation of WPS.
(1)  WPS «fl duI] HI2 @12, USdl ASME SECTION IX ol QW405, QW406, 0%
QW407, QW408 V2 1H122e] aidlel 53).

(c) Describe the PQR procedure. 07
(5) PQR U(slsf dule 53). 09
OR
Q.3 (a) Listdifferent types of stainless steel. 03
) [(dldy usiRell R2e1aY 22140l ALE] Wetid), 03
(b) Describe the essential variable and non-essential variable and 04

supplementary essential variable.
(O)  1AUS UG W (G4el-241AQUS UG WA YR 5 A1AUS UClo] Alel 5. 0%
(c) Prepare the WPS (QW401 to QW 410) for carbon arc steel with 50 mm 07

thickness for SMAW process. Assume suitable data and write your
assumptions.

(5) SMAW U[5UL HI2 50 mm %SLE A1 Slodel w115 w1d HI2 WPS 09
(QW401 &l QW 410) dUIR 5L ALY 321 t12) el dHIZ] 1IReLI)
quil.
Q.4 (a) list out the different methods of relieving welding residual stresses. 03
()  deslolet] {15y Y o €2 saledl (Alde Yeg(dadl sallLdl. 03
(b) Prepare the WPS (QW406 to QW 410) for stainless steel for GTAW 04

process. Assume suitable data and write your assumptions.

(61) GTAW U[SUL HI2 R4AY w214 HI2 WPS (QW406 &l QW 410) AU 0%
5. A1 S21 HIR] el dHIR] HIRQLIRA dudl.

(c) Explain SMAW & GTAW process used for welding of aluminum and its 07
alloys with neat sketch.

(5) AXH[AUH Wal dsil WG)Ueil deslar v GUALIM Adldl SMAW 09
Ul GTAW U[5ULaA 20269 35y 12 yHond).

OR
Q.4 (a) Draw residual stress distribution for butt weld box H shape. 03
() 62 des olsU H LSIR I {1 SYMd AU [ddrel £Rl. 03
(b)  Prepare the WPS (QW401 to QW 405) for stainless steel for GTAW 04

process. Assume suitable data and write your assumptions.
() GTAW U[5UL HI2 ReAQY 14 HI2 WPS (QW401 &l QW 405) dUIR 0%
520 U194 521 HIR] Wal dH L] HIRQLIM) gu).

(c) Describe the welding characteristics of aluminum. 07
(5)  AYM (AU desol ¢l (BIsdile] dulat 52 09
Q.5 (a) Draw the welding position as per ASME section for plate. 03
() W2 HI2 ASME (Ao Yoot Aesa ulaflelet elRl. 03
(b) classify Austenitic Stainless Steel in chart form. 04
) WR[EARS ReAAY 221eal ULE 2cABUH| d{[5d 5. 0¥
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(c) Explain heat treatment for reducing welding stresses. 07

(5) AleS1 U galsal Hie (&2 dledee yuamdl. 09
OR
Q.5 (a) classify Ferritic Stainless Steel in chart form. 03
1) 331215 ReAAY 21dA AL eUH| dd{[sd 52, 03
(b) classify Martensitic Stainless Steel in chart form. 04
O) HI[RURS ReAAY WNda U2 wdUH| d5d 52, 0¥

(c) Calculate transverse and longitudinal shrinkage of butt welds from given 07
data. Thickness of plate = 10mm, root opening = 2mm, length of weld =
120mm, welding current = 100amp.

(5) IUd 32l i Aeseil iU 1A Qe RYSleict o3y ol AIdIl 09
5.
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