Seat No. / Enrolment No.:

GUJARAT TECHNOLOGICAL UNIVERSITY

Diploma Engineering — SEMESTER -5 (NEW) - EXAMINATION - Winter-2025

Subject Code: 4355503

Subject Name: Welding Metallurgy

Time: 10:30 AM TO 01:00 PM

Instructions:

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.
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Define welding arc & Write the formula of calculating heat input.

AesIol 15 ofl vl quil el AesIoy Hi adl (s Selye AAldle] YA
quil,

Explain absorption of hydrogen in weld metal and its effects on weld metal.
AesTol Ui eluS1et Ay NI dlef] Ul el defl Gzt Udl 1UR)
YHodl.

Draw iron carbon diagram and show different micro structures observed in it.
Show Paritactic point, Eutectic point and Eutectoid point. Write reaction of
this three point.

W1Ued S16det SIAIAM €12 A AU \dl Haldl ([aldy HISs) R5UR
g2lld). U22ls Wlgee, Y2sles Uleee ua Y25216s Ulgee elldl. Al
AR ULEe2 oli T 5000t U,

OR
Explain with neat sketch of different zones of steel weldments as represented
in IC diagram.
x2ld des o2 ol (Al Aol widel s16dat SIAIAM UR tolldd) a9
B €13 U,

Define the term porosity, piping and cracking in welding. deS[aIMi

URILEL ulsulol ua [dRLs «fl e vl dudl,
Draw TTT diagram and label all the phases in the diagram.

TTT SIRUAM €12 1 AU \al Hodl 382 e2lldl.

Calculate heat input, cooling rate and solidification time weld joint of mild
steel from following data.

Ampere =90 , voltage 25V, weld time 66 sec, job length 200mm, thermal
efficiency 0.85, plate thickness=10mm, density 0.00785 gm/mm3,
PC=0.0044)J/mm? ,°C, K =41 J/m.s ° C, Tc=550, To =25, L = heat of fusion,
Jmm? =23/ mm? for steel Tm=1539 °C.
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olAstl 32l el HLEes e des e Ul [s2 Felye, ol 22 w4
Aldlslgldelel e1eu <l aeidil s
AU =o, 1% =Y, AESIIL UHY =£% ASS, AeS X\ o2eil Gulle
= 900 {1, &g A[5RURI] = 0.cu, W2 ol 2SI =10 HIM], tsldl =
0.00785 gm/ mm?, PC=0.0044J/ mm3 ,°C, K =41 J/m.s ° C, Tc=550° C, To
=25, L = heat of fusion, J/ mm3 =2 J/ mm? for steel Tm =1539 °C.

OR
List different processes used for welding of aluminium and its alloys.
AN (AU e defl (M8 tidal des sdl Ui duRld] (dlay ulAaY <l
ALEL odeildl.
Explain properties of HAZ.
HAZ (| @l il sl yuesdl,
Describe the different metallurgical effect of welding operation.
desTol w{1ueled ol el Neaxsd hse agldl.
Draw delong diagram.
Slelal SIAIAM o 2ae9 w15(d €.
Calculate carbon equivalent from following given data :
Material: SA 240 TYPE304 plate austenitic stainless steel
Chemical composition: ¢=0.08% mn=2% ph=0.045% s=0.03% si=1%
Ni=8% cr=18%
Mechanical properties: tensile strength-485 N/mm? yield strength=205
N/mm? elongation=40

of1Aeil 321 uRell slodel ©(5dddee 2.
12l13ud : SA 240 TYPE304 plate austenitic stainless steel
3(1se s1Ul%l2lel : C=0.08% Mn=2% Ph=0.045% $=0.03% Si=1% Ni=8%
Cr=18% (M3 (eise UIUZ[ : tensile strength-485 N/mm? yield strength=205
N/mm? elongation = 40
Describe the weldability of HSLA steel.
HSLA 214 «{l de50flel 2l yuomdl.
OR
List different types of stainless steel.
R8e1aY 2l (dlar usiR) «il Alel welldl,
Describe the essential variable, non essential variable and supplementary
essential variable.

NARRE dRAWE, «odld-WAlR11G AdRAWE ud  Yu|Hee?]

NA(RIAE ARAWE 25U drld)

Prepare WPS from given data.

Design code : ASME section VIII Div.1
Specification standard : ASME section 1X
Base metal : 10 mm thick SA515 GR 60
Welding process : SMAW

Joint Design : Single “V”

Filler metal : AWS SFA 5.1 E-7018
PWHT : NIL

NogakrwnpE

o1 Ay 1Ae Sl uefl WPS wdeildl.

. Design code : ASME section VIII Div.1
2. Specification standard : ASME section IX
3. Base metal : 10 mm thick SA515 GR 60
4. Welding process : SMAW

[

03

04

07

03

04

07

03

04

07



Q.4

Q4

Q5

Q5

(@)

(b)

(©

(b)

©

@

(b)

(©

@)

(b)

(©

5. Joint Design : Single “V”
6. Filler metal : AWS SFA 5.1 E-7018
7. PWHT : NIL
Define residual stress & distortion.
des AASYME WU A4 Slulelelsf] caful gud),
Prepare the WPS (QW401 to QW 405) for stainless steel for GTAW process.
Assume suitable data and write your assumptions.
LAY 2ds] GTAW Ulauell deslal sdl Ui WPS (QW401 to QW
405) AUIR 53 GUil. WL HIR2 %3] 11Q11A) 53] A4l dudl.
Explain problems associated with welding of aluminium and titanium.
ARUE[AUH wa 2182[dH ol des s wefetdldl Yeielaui)
yHodl.

OR
List out the different methods of relieving welding residual stresses.
QeI A A €2 sdlsdl [afay Yeg(dalell ol 1H qul,
Explain GTAW welding procedure with neat sketch for shell to shell long
seam joint made from 20 mm thickness SA 240 TP 304L austenitic stainless
steel material for dairy equipment.

R0 Y4 n1s1e5eil SA 240 TP 304L wleeills o1y 221d H2Ruae]
Wad 33 vlsauieeel Qd 2 Ad dldl A4 %12 a4 GTAW WA 2l
des s lefl Ueg(d wL5(d 112 AHemdl
Describe the GTAW & PAW process for titanium welding.
212 [cUHA AeS 5L HIR dUUAl GTAW 34l PAW 3415 AeSToL v1AY
A9 W 15(d 412yl
Draw the welding position as per ASME section for plate.
ASME 515 Yoxul We olf deslol 54l Hi2s{l UlaslRlstsfl 4415(d €12,
Describe welding characteristics and application of martensitic stainless steel.
HR25221215 R 0elaY w4 ol desal (U@Ll AHedl,
Explain different methods of control of welding distortion
deslol Hi sluelelel o [ [GEd salefl (alay Uegd 2] Yuestd).

OR
Classify Austenitic Stainless Steel in chart form.

WNRA1ELSs RoAY wWlda U2 e A[5d 2.
Explain carbide precipitation problem in welding of austenitic stainless steel
and suggest its remedies.

A1ReA12ls oAU Wleell AL Hi lddl SIHSS VRl
Y5dl o Auosicl A dal Asclell GUIA] Y4l

Explain with neat sketch different types of distortion observed in shell to shell
long seam joint made from 20 mm thickness SA 240 TP 304L austenitic
stainless steel material dairy equipment by SMAW process.

R0 Y] 1S165+il SA 240 TP 304L wle-12ls R e-1d¥ 221d H2Ryuae]
wad 33 ©[squtsesil Qld 2 2d gl AU 1o ol SMAW WlAY &l des
5l £3RU1eL %\l HodL [Aldy UsiRell Sly2leleial 2415d 118 yHd)
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