IMTELLECTLIAL
PROPERTY INDIA

ATENTS | DESENE] ?
GEDGRAPHICAL MOICATIONS

10.

11.

12.

13.

14.

15.

16.

17.

C

Extracts from the
Register of
Copyrights

Fifivrge Frafey, WRA @R | - Copyright Office, Government Of India

TiiNoT HeE/Registration Number

JMIG BT A, T T
Name, address and nationality of the applicant

PR T PHIURSE H MATH DI Bl DI
Nature of the applicant's interest in the copyright of the work

B BT @ 3R fAaxor

Class and description of the work

B BT YD
Title of the work

B BT AT
Language of thework

EH Pl TH, U1 AR IR G Afe e a9 8 TS 7, A
qg o fafy

Name, address and nationality of the author and if the author is
deceased, date of his decease

BRI TR & AT TABIRI
Whether the work is published or unpublished

UM YA BT a9 iR T G_AT UhIRIB HT AW, I 317
Year and country of first publication and name, address and
nationality of the publisher

e D YHEE D 9§ AR A, AR B 7, IR Tt & AW, ud
3R A

Years and countries of subsequent publications, if any, and names,
addresses and nationalities of the publishers

Pl § BRI wfed = JIfieRT & Aiferdl & 79, d iR
TEIATY 3R 3g-He 3R olsd ® oo & 11 9dd &
IferpR &) AT, Al g Bl

Names, addresses and nationalities of the owners of variousrights
comprising the copyright in the work and the extent of rights held
by each, together with particulars of assignments and licences, if
any

g ARRAl & AW, U 3R LAY, aﬁ:aﬁ's‘?r ST HIIRIgS arel -

BRI BT AU T A8 <7 & fog aifdrpe af
Names, addresses and nationalities of other persons, if any,
authorised to assign or licence of rights comprising the copyright

I PRI TP 'BATHD BRI B, AT BT PR dTel AR BT A, YT

3R IS WRd qol SR BT R | (TF aRgRIed B & Al ,

ST qRT B BT 9 1 @ S Aney)

I1f the work is an ‘Artistic work', the location of the origina work,
including name, address and nationality of the person in possession
of the work. (In the case of an architectural work, the year of
completion of the work should &l so be shown).

A% Bt UF 'SarcHS HI T O e ff A A ARl & e
H IuANT fHar STaT § A1 SUANT R H | B, o afded #
PURTgE AMRDIH, 1957 PI €RT 45 HISU—LRT (@) B WaE &
IR @MUK {8 ois 9 v\ nfie 819 21y |

If the work is an 'Artistic work' which is used or capable of being
used in relation to any goods or services, the application should
include a certification from the Registrar of Trade Marks in terms of
the provision to Sub-Section (i) of Section 45 of the Copyright Act,
1957.

I df F 'FarHS F L, A T ¥ e I 2000 @
ST USiigpd &¢ afe &, ar faaxor &

If the work is an 'Artistic work', whether it is registered under the
Designs Act 2000 if yes give details.

afe PRI Th 'SAHD BRI B, ST fSSeT IR 2000 &
T fESgT & wU H Uoipd e H e &, Al a1 I8 siegy
AfhaT & " | Rl avg IR WA H A T B SR At )
39 fdl IR g7 oga faar 22
If the work is an 'Artistic work', capable of being registered as
design under the Designs Act 2000.whether it has been applig
article though an industrial process and ,if yes ,the number o
itis reproduced.

fewofi, af @1$ B/Remarks, if any

fafi/Dated: 25/07/2023

L-130716/2023

MANGESH SHANTARAM KALE , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

AUTHOR
LITERARY/ DRAMATIC WORK

A PRESENTATION ON EXPERIMENTAL INVESTIGATION
ON THE EFFECTS OF PROCESS PARAMETERS OF GMAW
AND TRANSIENT THERMAL ANALY SIS OF AA7075 T6

ENGLISH

MANGESH SHANTARAM KALE , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

17/05/2022

ROHIT RAJENDRA JADHAO , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

17/05/2022

MANOJ SUBRAO KATE , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

17/05/2022

UNPUBLISHED

N.A.

N.A.

MANGESH SHANTARAM KALE , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY, &
TALEGAON DABHADE, PUNE-410507 B
INDIAN pl
ROHIT RAJENDRA JADHAO , NUTAN MAHARASHTRA !
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

MANOJ SUBRAO KATE , NUTAN MAHARASHTRA
INSTITUTE OF ENGINEERING & TECHNOLOGY,
TALEGAON DABHADE, PUNE-410507

INDIAN

N.A.

N.A.

N.A.

N:A.



SR weE/Diary Number:
amaed @ fafi/Date of Application:
wiftq @1 fafd/Date of Receipt:

10223/2022-CO/L
17/05/2022
17/05/2022




COPYRIGHT CFFICE
MNEWY DELH

| Presentation on

“Experimental investigation on the effects of
process parameters of GMAW and transient
thermal analysis of AA7075T6 ”

By
Mr. Kale Mangesh Shantaram
Mr.Rohit Rajendra Jadhao
Mr.Manoj Subrao Kate
Assistant Professor
=% n Maharashtra Institute of Engineering &
S5 echinology , Talegaon Dabhade, Pune




COPYRIGHT OFFICE
ke CONTENTS
Reg. Mo. - L-130716/2023

™ -
Laie

.
/N7
25/07/2023

Abstract

Introduction
Literature Review
Problem Definition
Objective
Methodology
Experimental Set up
Results and \Validation

Transient thermal analysis.

. _.ences



COPYRIGHT CFFICE

MEW DELH A r
Reg. Mo. - L-130716/2023

Date 25/07/2023

Aluminium alloy 7075 T6 weld plate.

Effects of process parameters.

* Predict bead geometry, mechanical properties and
temperature study.

« Heat flows in welding process.

 Transient thermal analysis
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History of aluminium alloys

Properties influencing weld joint:

High thermal conductivity

High solidification shrinkages

Oxide formation at the surface

High coefficient of thermal expansion

High solubility of hydrogen when in the molten state
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1 A. G. Kamble et al

2 A. G. Kamble et
al

3

M. Pal Pandi et al

|_1terature Review

Experimental investigation on

the effects of  process
parameters of GMAW and
transient thermal analysis of
AISI321 steel

Effects of process parameter of
GMAW on bead geometry,
tensile  strength,  hardness,
microstructure and  thermo-
mechanical analysis of
AISI202 steel .

butt
alloy

Thermal analysis
welded aluminium
AATQ75 plate using FEM

on

They have studied that Gas metal arc welding
(GMAW) develops an arc by controlling the
metal from the wire rod and the input process
parameters. The deposited metal forms a weld
bead and the mechanical properties depend upon
the quality of the weld bead.

They have studied that Gas metal arc welding
(GMAW) develops an arc by controlling the
metal from the wire rod and the input process
parameters. The deposited metal forms a weld
bead and the mechanical properties depend upon
the quality of the weld bead.

Thermal analysis on AA 7075 6 mm thickness
plate butt weld by using FEM to study effect of
process parameter on  thermo-mechanical
response is studied. It is observed that as the
welding speed increases the stresses induced in
plate decreases.
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5

P. Praveen et al

K. Rajasuthan et
al

Title of Paper & Journal Summary

Meeting challenges in welding of They studied that aluminium weld joint using

aluminium alloys through pulse metal pulsed current gas metal arc welding process and

arc welding investigated that it is difficult to weld the
aluminium alloys and challenges faced by
manufacturers are to join different varieties of
aluminum alloys and reduce cracks in welds and
weld repairs

A study of welding parameters on Comparative study of AA 2014 and 7075 under the

mechanical properties of gas metal effect of butt welding process has been done . It is

arc welding and gas tungsten arc observed that as heat flux increases stress acting

welding: a review on plate increases, as the welding speed increases
the stresses induced in plate decreases

Thermal analysis on a weld joint of In this AA6061 plates cut into two plates of 100
aluminium alloy in gas metal arc mm x 125 mm. The sheets are welded together by
welding GMAW process . It is observed that arc voltage

and welding speed affects on the temperature

l'l'Sg)%ﬁw\k distribution. Heat input to weld pool is transfer
— v rapidly firstly in the thickness direction of sheet

and then in the width direction
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Aluminium alloy 7XXX series alloy are used in the Aerospace
industry, transportable bridge girders, military vehicles, road tankers

and railway transport systems

Al-Zn-Mg-Cu high strength alloy develop good stress-corrosion

cracking resistance in sheet products.

Thickness of plate is 10 mm

GMAW process
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Objective

« Tostudy and investigate the suitable welding process
« To study and identify the important input welding process

parameters

 To compare the experimental bead geometry (Bw, Bn, Bp) with
Minitab 17.3.1. software results

« Tostudy the effects of input process parameters

« Tostudy transient thermal analysis at different at different condition.
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Scheme of Investigation
 Selection of base material.
* |dentify the importance of GMAW welding process parameters.

« Perform the preliminary test.

* Find the upper and lower limits (i.e. range) of identified process
parameters.

« Select the design of matrix.

« Conduct the experiments as per the selected design of matrix.
» Record the quality characteristics.

 Find the optimum condition for the MIG welding.

'~~~*fy the significant factors.

1; o ient thermal analysis of optimum condition.

0 ol
(@J« 5
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Fig. Actual sample for weld joint
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£ 2 QX— (Y~ Yo ))

X~

Process | | Limits
-2 - 0

Parameters Notation 1 1 2

Current A 160 180 200 220 240
(Amp.)

Wire Feed
Rate _ F 9.5 11 12 13 14

G 16 17 18 19 20
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Fig: Shielding Gas Cylinder (100% argon)
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Fig: Fixture for weld plates Fig: Mounting and clamping of weld plates

Fig: Actual Sample after performing all
passes weld joint at input process
parameters

(V=25.2 v I=200A,

F=11.7 cm/min,

G=18 lit/min,

S=6.84 mm/sec)
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Experimental Results

A eldins Ferameters

Bead Geometrs

Cmaremit

RSSET

==

Waldins

Expgmimens | Velmes | TR | Ie | oD | SRR | TET | mesn | mmmrme
T I I lit omdm

1 4.5 1ED 105 17 555 157 3.1 =
= 4.5 1ED 105 19 555 15 5 .5 Bs
= =5 8 =20 105 17 555 16 2 ER B S
-8 =5 8 =20 105 19 555 14 3.5 B .S
5 4.5 1ED 105 17 £ S 14 4.1 B T
5 4.5 1ED 105 19 £ S 151 ER:] E_D
7 FER:] 220 108 17 T 15 5 ER E. S
E 5.8 220 105 19 £ 14 15 - B 1
o 4.5 1ED 12 8 17 £ S 162 ER:] o
10 Ta.5 1EBD 128 1o S 24 155 .1 7B
11 T2 2 220 12 8 17 571 155 3.1 B @
iz Ta 4 20 12 8 19 555 155 = BE_S
15 T4 5 1EBQ 12 8 17 664 15 5 33 B 7T
1= T45 1ED 12 B 19 555 159 ER:] E B
15 5 8 220 12 8 17 - 1482 ER <
18 5.8 =20 12 8 19 T 155 ER:] B =
17 53 = 0HD oS5 is - 152 ER E_D
1B 53 = OHD El= 1B T 142 EE E_D
19 253 =0HD 117 1B 5 B= 148 3.7 10
=0 253 =0HD 117 1B -8 155 ERE a5
=1 257 150 117 1B 5 16 2 4.3 o>
= 265 =40 117 1B £ 14 151 ER:] EEE
- 253 20D 117 146 5 65 155 3.7 o R
532 LA 117 =0 FET 161 4.1 a5
253 20D 117 1B 5 162 ER:] o R
253 20D 117 1B £ 14 158 EE o R
| —25.a 20D 117 18 5 1462 EE: 1
{ =1 A 209 117 18 2 74 15 E BN 10

:

7

\

Table: Experimental Process Parameters and Bead Geometry
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e One X variable ——

— Two to five X
variables

Fit model only

Y
Multiple
Regression
[¢] ®_—

|
e _I

more.

MINITAB 17.3.1

Fit model and
optimize response

Y
Optimize
Response

Types of regression

analysis

A) Simple

Regression Analysis

a) Linear
Regression
analysis

b) Quadratic
regression
analysis

B) Multiple
Regression
Analysis

a) For fit model

b) Optimized
response and fit
model
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rison between Experimental bead width

and predicted width for optimization

15.5

15

Width Vs. Input Process Parameters

14.5

—

-

= Widthin mm WEXPT

VA N
R/ =
S

—@— Width in mm WOPTIMUM

13.5 /
13
12.5
12
6.66 4.54 4.54 5.55 5.55
12.8 9.5 13.9 10.6 12.8
180 200 200 180 180
17 18 1,2 14

WeldingSpeed in mm/sec
Wire Feed Rate in mm/min
Weldingcurrent in ampere

Experiment No.
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xim}eﬁfﬁa}ison between Experimental bead height

and predicted height for optimization

38 Height Vs. Input Process Parameters
3.7 /.
3.6 /
3‘5 h =
3.4 \./ L
/ == Heightin mm HEXPT
3.3 /
3.2 :
/ Heightin mm HOPTIMUM
3.1 .
3
2.9
2.8 Welding Speed in mm/sec
5.71 5.55 5.55 4 6.66
Gas Flow Rate in lit/min
17 17 19 17 16
Wire Feed Rate in mm/min
12.8 10.6 10.6 12.8 11.7
Welding Currentin amp
220 180 180 220 200
24.4 24.5 24.5 25.8 25.2 Welding Voltagein volt
1 2 15 23 ExperimentNo.
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pene

10.4
10.2
10 |;\\\
9.8 i/)l----"“f1 0
9.6 l’/,
N/
9.2
9
8.8
8.6
6.84 5 4.76 6.66 4.16
18 18 18 16 18
11.7 11.7 11.7 11.7 11.7
200 200 200 200 200
25.2 25.2 25.2 25.2 25.2
25 28 23 26

parison between Experimental bead
tration and predicted penetration for
optimization

Penetration Vs. Input Process Parameters

== Penetrationin mm PEXPT

Penetrationin mm POPTIMUM

Welding Speed in mm/sec

Gas Flow Rate in lit/min
Wire Feed Rate in mm/min

Welding Currentin amp
Welding Voltagein volt

ExperimentNo.
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Gauge Length in
Experiment No. Joint type Elongation in %
in MPa

P-GMAW 155.54

P-GMAW 85.03 2.20 50.8

P-GMAW 104.16 2.00 50.8

P-GMAW 71.41 1.60 50.8
Base Metal 230.85 1.77 50.8

Tensile properties of weld joint

Fig.28: Tensile Spemmen as perASTM E 8
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“Tfansient thermal analysis of optimized condition

O: caseZ23 O: case23
Temperature Termperature 2
Type: Termperature Tywpe: Termperature :
it =C Unit: =C -
Tirme: 20 Tirme: 25
- 1077.2 Max 620,92 Max
Q60,37 554.82
543,58 488,72
TIE.TE 422.61
a09,92 356.51
403,19 290,41
376,39 224.31
259,59 158.2
14z2.8 92,102
- 26 Min 26 Min
0O: case?3
O: case23

Ternperature 4

Temperature 3 Type: Ternperature

Twpe: Termperature

Uit =C Unit: *C
Tirrme: 30 Tirne: 35
- 427 41 Max 219.03 Max

3I7E.36 20647
334.32 253,01
20027 231.36
24623 1568
zZ0z.18 s
158.14
114.00 123.68

91,119
58.559
26 Min

perature distribution along plate due to conduction at different time
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| ernperatire
Dt 555715052
TrrmeT 20
1057.1 Max

242,56
827,09
13,42
598,83
484,28
368,71
255,14
14057
26 Min

O: case?23 ¢
Ternperature 3
Tywpe: Temperature
Unit: °C

Tirme: 30

413.88 Max
R ]
32768
28458
241.49
198,29
155.29
112.2

69,008
26 Min

0: case?3 ¢
Temperature 2
Type: Termperature
Unit: °C

Tirne: 25

607,77 Max
543,13
47849
413.85
3481

28457
219.92

135,28
90,641

26 Min

Q: case23 ¢
Ternperature 4
Type: Termperature
Unit: *C

Tirne: 35

310.63 Max
279
247,38
215,75
18413
1523
120,88
89.25
57.625
26 Min

a@@dﬁtrlbutlon along plate due to conduction, convection and radiation at
different time
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Mormal Stress

Twpe: Mormal StressQ0 Axas) (Awverage Across Bodies)
Uniti MPa

Global Coordinate System

Tirne: 1000

205.68 Max
132,93

A7

54243

-5F.328
-123.08
-183.83
-254.58
-320.34
-386.09 Min

AE: Static_structural_case?23

Mormal Stress 3

Type: Mormal Stress (8 Axis) (Aoverage Scross Bodies)
Unit: kAPa

Glabal Coardinate System

Tirrne: 1000

324.35 Max
27eTa
229,23
181.67
13411

ual stress component of weldment

AE: Static_structural_case23

MNaormal Stress 2

Type: Mormal Stress(v Axis) (Awverage Across Bodies)
Unitz MMPa

Global Coordinate Swstemn

Tirne: 1000

113.26 Max
73.678

33.997

-5.6842
-45.366
-85.047
-124.73
-164.41
-204,09
-243.77 Min

AE: Static_structural_case23
Equiralent Stress

Twpe: Equivalent (won-hises) Stress (Swerage Across Bodies)
Unit: bPa
Tirne: 1000

394.4 Max
350,62
306,83
263.04
219.26
175.47F
131.69
ar.a
44,114
0.32 744 Min
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 Effect of input process parameters on bead width.
 Effect of input process parameters on bead height.
 Effect of input process parameters on bead penetration.

 Effect of input process parameters on mechanical properties.

« Transient thermal analysis for temperature and residual
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To enhance the bead geometry of the weld region and the
mechanical properties of the weld region the bead penetration must
be high and the bead width, bead height must be minimized.

Higher the bead penetration higher is the mechanical property of the
weld joint.

The experimental bead geometry was compared with Minitab results
which were found nearer.

Mechanical properties i.e. UTS, elongation increases at the weld
joint.
It is observed that high temperature exits in the welded zone and

temperature is distributed along the length of the weldment in
conduction. The convection takes place in the middle part of the

\Alolrlrnent

eratures are not affected by convection much because heat
2% er @uecto conduction is very high in case of aluminium when
ared with convection and radiation
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