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“AN APPROACH TO BEST WELDING PRACTICE. Part —
XXI-B” is the Twenty First Detail Part of “AN
APPROACH TO BEST WELDING PRACTICE"” which was
written as a General and Overall approach to the subject
matter.

AN APPROACH TO BEST WELDING PRACTICE. Part —
XXI., Section III - B-I is particularly focused on the
Generation and Computer based Storage of Welding Data on
Gas Metal Welding (GMAW) Processes for Fabrication. It is
required as a Working Guideline for Planning Engineers,
Welding Coordinators and Quality Managers working in an
Engineering Fabrication Plant using welding as the main
manufacturing process.

In fact, this is a lengthy process to develop and as each and
every step is connected with each other for cross references,
none can be eliminated.

In every Fabrication concern where Welding is the major
manufacturing process preparation, recording and storage of
welding processes must be done.

Which Dataareneeded ?

It is understood and accepted that in Fabrication and
manufacturing Industries where Welding is the main process,
classification of Data used and needed is very difficult. We can
at best identify the following needs

Welding processes

Welding Power Sources with Ancillary Equipment
Consumables — Electrodes, Wires, Flux Cored Wires
Shielding Gases

Joint design weldment design and surface preparation
Weld location Welding position

ouhwWwN =

How to store and retrieve data ?

A large number of computer softwares have been developed to
store data, modify and to retrieve as and when required. This
system will eliminate human error, can link and compare past
performances with the present one instantly, may even point
out optimum use of resources for increased efficiency,
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effectiveness of resources for ultimate gain of productivity and
quality improvement.

An integrated system will include:

% Filler and base metals and their chemical and mechanical

properties;

% Histories of welder qualification and the quality of welds by

each welder;

Welding-procedure information, including WPSs, PQRs,
and pre- and post weld heat-treatment information;

Design information, including joint design graphics and
welding symbol information; Corrosion-resistant and wear-
resistant material information, such as ferrite content and
prediction for stainless steel welds.

The softwares art all designed to operate in the computing
environment of the desktop computer, turning the computer
into a welding engineering work station.

GMAW Circuit

This is the basic equipment used for a typical GMAW, semi-
automatic setup. Included are:

e Awelding machine which provides welding power

e Awire feeder which controls the supply of wire to the gun

e Asupply of electrode wire

e A welding gun, which directs the electrode wire into the
joint

e A shielding gas cylinder, which provides a supply of
shielding gas to the arc area.

The reason for the term "circuit" is that there is an electrical
circuit from the welding machine through the electrode lead to
the wire feeder, from the wire feeder to the gun via an
electrode lead, through the gun to the wire, then to the arc,
through the arc to the workpiece, and back to the welding
machine via the work lead.

Welding Machine
With the many types of welding machines available, certain
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GMAW PROCESS

e
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contacting the weld.

Fig. —

considerations must me made in order to fit them right
machine to the job:

e Mode of transfer needed? (Short circuit, Globular Transfer,

Spray Arc Transfer)

Output needed? (Voltage and Amperage)

Duty cycle needed? (How often must the machine cool
down?)

Multi—process capability needed? (Changeable for
constant voltage and constant amperage)

Remote control needed? (Voltage can be adjusted some
distance away from the machine)

Portability needed?

Primary power available? (115V, 230V, 380V)

Power Supply

Almost all GMAW welding is done with direct current (DC)
reverse polarity. The primary source is normally either 230 V or
460 V AC current input power, which is changed by a rectifier
unit to secondary circuit DC. The power source should be a
constant voltage welding machine (CV). This contrasts with
SMAW welding which use constant current (CC) power
supplies.

Table — I : Rated output

Gas Metal Arc Welding (GMAW).
An electic arc is created between a metal electrode and the base
metal. Heat from the arc melts the end of the electrode wire and
a spoton the base metal. A shielding
nozzle. This gas keeps the cxygen a

, Paguiaior

Bremiding
o

flows out of the torch
impurities in the aire from

I

A GMAW welding power supply provides a relatively constant
voltage to the arc during welding. This voltage determines the
arc length dependent to the current (amperage) being used.
The welding current output depends on the wire—feed—speed,
while the voltage output is adjusted by a voltage regulator.

When there is a sudden change in wire feed speed, or a
momentary change in arc length, the power supply abruptly
increases or decreases the current depending on the arc length
change.

A 450mpi is a high performance constant voltage (CV) and
constant current (CC) inverter power source designed to
provide multi-process welding capabilities with dependability
and ease of use.

The power source should operate on a 60% duty cycle with a
load of 450 amperes at 34 V dc (with 3-phase input). Duty cycle
is defined as the ratio of operating time to total time. Ratings
are based on a 10- minute cycle. The 60% duty cycle rating
means that the 450 ampere, 34 volt rated load can be applied
for a total of 6 minutes and shut off for a total of 4 minutesin a
10 minute period. If the welding current (or voltage) is
reduced, the duty cycle increases. Conversely, if the welding
current (or voltage) is increased, the duty cycle will decrease.

of a Power Source

100% Duty Cycle (3 phase input) 300 A @ 32Vdc
100% Duty Cycle (1 phase input) 225 A @ 29Vdc
60% Duty cycle (3 phase input) 450 A @ 34 Vdc

Open-circuit Voltage (max) 70 V dc

41



INDIAN WELDING JOURNAL Volume 54 No. 2, April 2021

TABLE — II : Operational Features of Conventional GMAW Power Sources

Type of power
source

How to adjust
amperage and voltage

Operational feature

1. Thyristor type

(@) Welding current and arc voltage can be
adjusted by controlling the knobs of the
remote controller.

(b) Many brands use only the A-V individual
control, but some can also facilitate the -V
automatic control by shifting the switch.

(c) Many models for high welding currents
facilitate the crater treatment control.

a) The remote controller facilitates conti-
nuous, non-tapped adjustment of welding
currentand arc voltage.

(b) Welding current and arc voltage can be
changed while the arcis generated.

(c) Welding parameters can be set and
changed by external electrical signals. This
feature is suitable for automatic welding in
uses of customized

2. Tapped (a) Arc voltage can be adjusted by controlling | (a) Tapped adjustment of arc voltage is an
transformer the tap of the power source. easier operation.
type (b) Welding current can be adjusted by | (b) Fine adjustment of arc voltage depends on
controlling the adjusting knob. the number of taps.
(c) Many models use the A-V individual control, | (c) Welding parameters cannot be changed by
and some external electrical signals and by the tap
and knob while the arc is generated.
3. Sliding (a) With many models using the A-V automatic | (a) Turning the lever facilitates continuous
transformer control, welding current can be adjusted adjustment of the output.
type by controlling the lever of the power | (b) Itisdifficult to change welding parameters

source.

(b) Some models facilitate individual ad-
justment of welding current and arc
voltage by using the lever for voltage and
the knob for current of the power source.

by external electrical signals. This is why
most of the power sources are not
equipped with a remote controller.

Fig. IT : Wire Feeder

1. Thisis the spool of wire that feeds the welder. The wire 1. Wire being fed through the rollers comes off the
spool, is pushed through the feeder and 2. Tensioning adjustment travels out to the welding torch.
2. These are the rollers that pull the wire off the spool and send it out to the welding torch
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Torch body

Insulated neck

MNozzle

Torch liner guiding
filler wire

Typical MIG torch

Fig. lll : GMAW Gun

Trigger

Contact tip
within nozzle

Torch handle,

1)
(2)

Molded phenolic dielectric (shown
in white) and threaded metal nut
insert (yellow),

3
(4
(5)

Shielding gas diffuser,
Contact tip,
Nozzle output face

Fig. IV : Welding Torch

Table — Il : Gun Nozzle Size & Gas Flow
WIG Gun Minimwn | Typical | Madmum | Gas Nozzle
Mozzle Sk Supgested . Flow | Suggested
Insida Diametor Flow Satting Flow Contact Tip 0.23 or 0.25
BB inch (For Access | 15CFH | 98-ZICFH | =30CFH Liner 0.23 or 0.25
on Small Weldery)
it = | 18CP | 22TcRi | ~a0CFH Wire 0.23/0.25 ER70S - 6
Small Walders) Shielding Gas 75% ARGON + 25 % CO,
1“"?*[:';' 2CA | MI|/GH | ~BCM | bty Setting Reverse Polarity
4 inch (FerLamgs | 30CFH | 3040CFH | ~B5CFH Note: Tip, Liner, Wire & Rollers must be of same size
Sire Cored Wire)

SHIELDING GASES

Table — V : Properties Of Argon

Table — IV : Comparison — Argon/helium.

G/ Properties of Argon
Property Description
Color no color
Deansity :‘E:":I“m’t :np..rlm-
Melting Point O aas FaRrany o
Boiling Point m“_’“&ﬁi"hﬁl
-
not a good
~insulates weall
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Table — VI : Shielding Gas Selection Guide

Argon-0,

Lowwest fume levels

More munded penetration

Smoother ac tmnsier

Smootheram tansier

Highercost Highestcost

Leawer spatber ir Lomwest spather

More rdiated heat Mo st mdiated heat
More attract ve beads i_ More attract ve beads
Pulse we ding po ssible Pulse welding po ssible

Spray transfer possible

Spray transier possible

Table — VII : Gas Mix. & Weld Parameters

Gas Wire Diameter  Amps  Volts Wire Feed  Trarsfer Mode
Speed m/min

Ar + 0 + €O 1.0mm 152 ns 78 Spray
1.0mm s % 24 Pulsed
1.0mm B3 % ik Dip

AreMesCOy  10mm 178 2 87 Speay
1.0mm 0 179 9 Pulied
1. Ommem o w2 2.1 Dip

A+ 0y 1.0mem W on 69 Spray
1.0mm & 158 25 Pulsod
1.0mm B w7 12 Dip

Table — VIII : Shielding Has Flow Pattern

Shisldng Gas Flow At Wald Start
0
z i
™ |
TR i+E|H|Hin|hﬂ‘J
fu G55 |
|

Furge Waid Start fras
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Table — IX : Gas Mix, Weld Parameters for Carbon Steel and Stainless Steels

Base Metal Shielding Gas Advantages
Carbon steels 75 % Ar-25 % CO, Less than 1/8 in, (3.2 mm) thick: high welding speeds without meit
through: minimum distartion and spatiar.
Ar +25-50 % COy Hnmﬂm"ﬂn[ﬂmﬂﬁd&.mﬂmmmmﬂ
co appearances, good puddis control in out of posiion weiding,
2 Deeper panalration and laster walding speeds.
Low-alla I B0-T0 % Ha Minimum reactivi toughness, arc stabiity, wetling
. +25.35 % Ar characleristcs vwﬂmlmm
45 % Fair toughness; axcellant arc stabilty, watling characteristics and bead
75 % Ar+25 % conour e searet
Stainless steals Eﬂ'&th.!r%Hd.s Mo aifact on corrosion resistance; small HAZ, nd underculting: minimum
distortion.
Aluminium, Copper, Ar & Ar-He mixures Argon satistactory on thin seclions; argon helium mixtures predermed on
WD\U‘:?H.IINWW thicker materialg,
Falloys.

Carbon Steel With 75 Percent Argon/25 Percent CO, Shielding Gas

Thilckrweis Wire Diarme e WAre Feed Speed Curresnt
iga.) e b 1P} &R}

X4 D.or3 1 40- 170 40-50 14-15
24 OU0 30 110-120 45-50 13-14
Fir OU0 80 125-135% 5560 13-14
i) DLORS 105115 S0 1516
18 D.03Ss 140- 160 Fo-80 1617
16 0035 1 BO- 2 20 B0-110 17-18
16 0045 20-110 20-110 17-18
14 0.035 2 A0 D 1.20-130 17.518
10 DO3S F RO TOe0 140-150 18-19
10 0045 140-150 140-150 1819
Ve D035 3 20- 340 1 &0- 1 70 18.5-19.5
e D045 160-17 5 V01 70 18.5-19.5

Stainless Steel With 90 Percent Helium/7.5 Percent Argon/2.5 Percent CO,

18 U0 30 1 30 160 20 R0 15-16.5%
18 0,035 105-115 S50 18-18.5
16 D035 1 40- 160 FO-BO 18-19
14 D035 1 80-2 20 B0-110 18.5-19
14 0045 0-110 0-110 18519
10 DLORS 20 1 20-130 19-20
10 D045 1 20130 1 20-130 19-20
e DLORS 2RO B0 140-150 19-20
Fhs OO S 1 40- 1 50 1 40- 150 19-20

Table — X : Material Thickness & Weld Parameters

MATERIAL WELDING TRAVEL
THICKNESS  ELECTRODE DCRO CONDITIONS  GAS FLOW SPEED
{inches) SIZE (arc volts) {amperes) {(cfh) (ipm)
0.025 0.030 15-17 30-50 15-20 15-20
031 030 15-17 40-60 15-20 18-22
037 IER] 1517 65-85 15-20 35-40
050 035 17-19 80-100 15-20 35-40
062 035 17-19 90-110 20-25 30-35
078 035 18-20 110-130 20-25 25-30
125 035 19-21 140-160 20-25 20-25
125 045 20-23 180-200 20-25 7-32
JA87 035 19-21 140-160 20-25 1419
187 045 20-23 180-200 20-25 18-22
250 035 19-21 140-160 20-25 10-15
250 045 20-23 180-200 20-25 12-18
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GMAW ELECTRODES AND RELEVANT INFORMATION.

AWS Classification Designators

Carbon Steel
Examples: 707-5C, E71ToMuHe £ X X T =X X-JXHX
M?E’T‘::; ng;f:x{;:crrode 41 I T TT 17T T

= Minimum Tensile Strength

"X~ x 10 ksi; *T" = 70 kzi or 70,000 pei)

- Welding Position
0" = Flad & Moriponial Ondy, 17 = AN Pogifion)

= Tubular Elecirode (Flux Cored)
- Usability
(Specifies Requirements for Polarity and General Operating Characleristics)

= Shielding Gas Type
("M = 75— B0 Ar 7 Balance CO; Mined Gas, "C" = 100% CO, Blank = No Shisiging Gaz

Oplional Supplemental Designators:

- Improved Toughness
(4" = Electroge Wil Produce Wlds with CVN Values of of Least 20 #1680 @ ~80°F (27 4 @ -407C)

- Supplemental Mechanical Property Requirements
("D or 0" = WIN Meel Requirermsnis Hhen Welded with High Mea! Inpuf and Low Hea! input Procedures

= Diffusible Hydrogen Levels
("H4", "HE", "HT8" = These Wil Be & Macimumof 4 mi jor B or 18) Hydrogen per 100 grams Wld Metal

Fig. V : AWS Classification of GMAW Electrodes

Uyt bt W bmy AWS Classifics |
- . WELDING AWS Classification of

GMAW Electrodas

GMAW Filler Metal Designalions

ER-70S-6 ER70S-X

r l El-n:lrodt—]- _l_ |
Composition Rod
Elecirote § =high sdlicen 70,000 psi Min. Tensile Strength

Solid Elecirode Solid
mmm Rakonnn sitnadi Rerali :M:mmr:\lnfnrmmfﬂ:km
strangth of the weld matal g andior / Zire: and ;

Titaniem) X=2 34,67 or G X
- _
E81T1-XC/MJ HB
e Electrode — ml T Hyeegen: 1 = < 4 miiDog
Tamade x 10 K5I HEB =« Bml"ll]:q
ETO T L 1 Prrsitin Impacts: J0F loswser Than the

t 1 3 = Satthortrontal L“"I:'Erlg-lhlqt:lm o

— S 1=l postion S T
—— e Par . Irll.ui-buu.'u M = Wi geies: T5-80% Ar, balasce GO
U0 pal s s Mabstar (lubukar ) Hectrode Depiasil composition desigaanon. Twa,
Eschade s ype. ursabiliny, e, or o lethees are used 1o
and performance designate the chamical composation of
hmscrhiid Terhlineg Sackenn Speiiliaes A ikl Ihe dipositad weld matal. The ke
ATVS. A% 19 il NS S, indicales thal the chemical compasision
WEM 18 P Seacifien
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Table — XI : Deposition Efficiency of Welding Processes

Typical Deposition
Welding Process Efficiency Range (%)
FCAW-G (Gas-shielded) 80-88
FCAW-S (Self-shielded) 72-78
GMAW (MIG) 96-98
GTAW (TIG) 92-96
SAW 96-98"
SMAW (Stick) 50-55
"Yalues do not sccount for Mux consumplion, only wire,
'/I_]ily- 4: Welding Wire Thickness Chart
I RECOMMENDED WIRE SIZES
MATERIAL MG S0LED WiRE GASLESS FLUIX-CORED WARE
THICKNE 55 oy o5 Ty 0" n3s [Ty
M Gauge (005) = |
22 Gauge (031)
20 Gauge (037)
18 Gauge (050)
16 Gauge {063
14 Gauge (O7T8)
18" (175)
WE” (188
14" [ 15)
56" (N3
38" (315)
W (5
Multi-pass weiding o a beveled oint desgn may be requinsd on matersl Buchresa 306" and greater degendng on
L. your weeitting mastre's amperage cagabilty

Fig. VII : Welding Wire Size For Material Thickness

Welding Wire Thickness Charts

MIG Solid Wire Size

Gasless Flux-Cored Wire Size

030" 035"

045"

Wire Size - Amperage Range -

WFS Range Relationships
For Short Circuit Transier on Steel
Wire Size h_n%ﬁﬂL ‘Wire Feed ﬁc_l m
030 40145 90340
35 50-180 80-380
045 75250 70270
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Welding Wire/Method Recommendations Welding Wire Thickness Charts
Wire Type Considerations
Wery st ol T2 o 50 Ao 257 02
[C-25), SlerlVID® SnabI® ) o SleelV0® Erim
D07 pom provacdios dospor ponelsskon

Salid Carbon-Gieal | 5% Amoni?ots COF b krsa spaler han CO2
ERTIS-6 Mygmmmm

Iricoor wse wilh o wnd
For auln by, manafackanng, labncason

Veekdn Ihinner malerols GN gauge then fus coned wins
Mo steekiing gas requned

F— Excadiornt K (ot windy cordiors

Far ] it
ETTGE Hotor buan sokd winss wokds o 18 paege manai and | Mielal Thickness - Amperage Required

ickir

Wussber | Fracsios 06 An Inzh iinch

oy o | T T T T
Solid b Hesium mimos e ——— [T AE = 062 (] Eemnla
ERAN Flacommended e -
e e & S ] MX1000=R

TACE B Faahad i Bt s B e Vel . TR = ol e
Soid Saniess | LW SanbIE 3 or HolumivgonTUZ matunes B3 = 1 [ ;.;wumn,‘uml
Steel ERMENOAL | For 301 300 304, 30 and 308 steinkes bosa matals WiG = BT 187

GMAW - MODE OF METAL TRANSFER

PULSED SPRAY TRANSFER
SURFACE TENSION TRANSFER
| AXIAL SPRAY TRANSFER |

| SHORT CIRCUIT TRANSFER

Material Thickness Range { mm)

ur 1.6 125 &4 3.2 L6 0.9
UT - Unlimited Base Material Thickness

GMAW Mode of Metal Transfer
Selector

Fig. VIII : Wire Thickness Selection - Selection Of Electrodes

Table — XI : Transfer Parameters

Recess/ Amperage | Wire Process Notes
Extension Stick-out

1/4-in. = 200 1/2 - 3/4in. Spray, Metal-cored wire,
Recess high-current spray transfer,

pulse argon-rich mixed gas
1/8-in. = 200 1/2 - 3/4in. Spray, Metal-cored wire,
Recess high-current spray transfer,

pulse argon-rich mixed gas
Flush < 200 1/4 - 1/2in. Short-circuit, Low argon

low-current pulse  concentrations or
100 percent CO,

1/8-in. = 200 1/4 in. Shart-circuit, Difficult-to-access joints
Extension low-current pulse
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Current, A

_ i DCEN DCEP
Pulse Transition Current P T BRI s S
: ) SELF SHIFLOGNG FLUX WIRE  MIGFLUNX CORE WiRE
Background Time BOLARTTY SATTER SETTHG POLARITY SATTCH SETTNG
| s : _ + G +
 Pulse Current ;  Pulse Time  Spray Transfer
P g e
. T e T e R S g = —
e B Globular Transfer 1 1
TA—— ¢ 0 ikt q- Current RHI'IEE |
; 2 s I -~ I
: k P o _—— J
Average Current *Background Current & » o
* et il :-{'
=
'l‘imnl Sec ND GAS GAS
) :fll:'tir:rm S Argon based mixture 5 : — E
Transition Streaming ar Cicommpationsl 1 = “ﬂ"—";
T Uy ruﬂlrml a3 Spray a0 |
! \\-.
Globular arc ! 3 3y [| Iermedinte ghort 1 High-pesesr
fi g circuiting arc I SprEF ars
: Streaming E H-"\ ] \ [t}
! rotati I3 ¥
E - ;\H‘;‘;‘r f e % “ ’ : EI'::”
i i ™ !
. - Shart arc: I
A4 MIG-Pulsad S ! =
E <m.‘ Cormpational rnge ] | [ High-powsr mnge )
! R 10 15 2 T 3
L1} Stick out [mm]
— 100 0 300 400 500
Wiedding current [#]
25 0 »

& L1
Wi feed speed [mimind

Fig. IX : GMAW — Metal Transfer
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g ﬁ B s B -.u-.r—-u:.
g \ 7/ A\
i o s} Vs
" Bpray arc
mined T .
- ? i ) T— t--.-.t-u-| = L e
“\BeenARL s, [ e T s

P T ot e i sl B,

Figure 73— Tubulan Bunt boimi — WS Quualific siion with sod withosi Barbing

wire feed speed {m/min) {ee AL el 1A
T T Ll T T T T T
‘ nl 5% A5 1
S LpewG
LY AR
¥ -1
a =k -
E ..-"'#--"'1
« nh C,,....--"""'. -
g 75 Ar - 29% 00y
1. o o
e — Ea% R} | ]
Z — 043711 Ieem]
; nl - CEE T rmrm] |
bk
WELDIVG AMPERAGE (AMPS DCRP)
S aia® D B PA TN wbi FiQD SSNLs LwD @Dew

Fig. X : Metal Transfer Modes With Parameters

TABLE — X : A. METAL TRANSFER MODES/ DATA
TABLE — XI. GMAW Axial Spray Transfer data for Solid Composite Steels and Carbon Electrodes and Stainless Steel Solid Wire Electrodes

GMAW Axial Spray Transition Currents for Solid Composite Steels and Carbon Electrodes and Stainless Steel Solid Wire Electrodes.

Metal Type Diameter Shielding Gas Current
Carbon and Low Alloy Inches (mm) Argon, Co, (Amps)
Steels 0.030 ((0.9) 90% 10% 155 - 165
0.035 0.8) 90% 10% 215 - 225
0.052 (1.3) 90% 10% 265 - 275
0.062 (1.6) 90% 10% 280 - 290
0.035 (0.9) 98% 2% 130 - 140
0.045 (1.2) 98% 2% 205 - 215
0.052 (1.3) 98% 2% 240 - 250
0.062 (1.6) 98% 2% O, 260 - 275
Carbon and Low Alloy 0.040 (1.0 90% 10% 140 - 150
Composite Steel 0.045 (1.2) 90% 10% 160 - 170
0.052 (1.3) 90% 10% 170 - 180
0.062 (1.6) 90% 10% 220 - 230
Stainless 0.030 (0.8) 98% 2% O, 120 - 130
Steels 0. 035 (0.9) 98% 2% O, 140 - 150
0.045 1.2) 98% 2% O, 185 - 195
0.062 (1.6) 98% 2% O, 250 - 200
0.030 (0.8) 98% 2% 130 - 140
0.035 (0.9 98% 2% 200 - 210
0.045 (1.2) 98% 2% 145 - 155
.062 (1.6) 98% 2% 255 - 265
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Table — X-B : Metal Transfer Modes/ Data

STRENGTH AND DUCTILITY

OF BUTT WELDS
HEAT - TREATABLE ALUMINUM ALLOYS
B TYPICAL AS WELDED

POSTWELD SOLUTION HEAT-TREATED & AGED

a5 <
80 =
55 =
50 =
45 o
40 o
35 4
an 4
2‘-
m-

TEMSILE STRENGTH (KSI]

PLATE 6081-T6 6061-TE6 2014-Td 2004-T6 ZNMD-TET TOO5-T53

FILLER 4043 5554 4043 2379

e 5556

Fig. X : Welded Bead Characteristics

51

Process Diameter of | Voltage Ampere Shielding Gas
wire (mm)
0.9 28 - 32 165 - 200 98% Argon
+ 2 % Oxygen
SGMAW 114 |30-34 |180-220 | ORr
pray Transfer
75% Argon
1.6 30-34 230 - 260 + 25% CO,
GMAW 0.9 22 -25 100 - 140 100% CO,
Short Circuit
75% Argon
Transfer 1.14 23-26 120 - 150 + 25% CO,
Gas Wire Diameter Amps  Volts Wire Feed Transfer Mode
Speed m/min
Ar + Oy + COy 1.0mm 152 225 78 Spray
1.0mm 48 16.1 24 Pulsed
1.0mm 83 16 36 Dip
Ar + He + COy 1.0mm 178 27 87 Spray
1.0mm 50 17.9 29 Pulsed
1.0mm a7 16.2 21 Dip
Ar+ Oy 1.0mm 147 22 69 Spray
1.0mm 49 15.9 2.5 Pulsed
1.0mm 73 16.7 3.2 Dip
Graph showing the various valuoss of S
boeoad goomeiry -
. £ .
1= ‘E
2 e 5. I
= 1 hAA R ! I
: ©
: A - " moreceived  30AL . an

W gsrecehed
B aneL
"z
W 316L
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Yield
Strength™
MiPa (s

P (ki)

Regquirements *

ANSETIT-1C K3, ET17-1M K8 00 (58] 450 - 655 n 27 (20) min, ot Spocified
A5 ETIT-9C K3, ET17-9M 18 Fran (70 - 95) e ot Specified 27 (200 mén
Typécal Performance™

As-Welded with

100% CO, 510 - 550 (73 - 79 | 570 - 600 (42 - BN 0678 3595020 - T0)| 27 - 654020 - &)
T% ArZS% 0, 570 - 61082 - 88) | 620 - 65089 -95) | 4.3  |62-10(46-80 ) 398509 - 6N

Dittusibbe Hydinogen
(il (0 weeld depersit])

AWS ETIT-0C K8, EMT-1M M8 oz 1.75 090 {171 [i T} 8
AWS ET1T-9C Ha, ET1T-90 Ha ma max max mas ma ma
Typdcal Performance™

A5 Welded wiTh

100% CO, 003 -0004 | 1.25-1.41 | 0.42-049 om 0.01 - 002 3-8
T5% Ae25% 00, 003 - 004 | 1.45- 160 | 0.54-062 om 0.01 - 002 4-8

CURRENT DENSITY

Wire Feed Speed Inch Per Minute

Deposition Rate

TYPICAL WELDING CURRENT ws WIRE FEED SPEED
4 0 .5 WELDING PROCESS TYPICAL DEPOSITION
§ EFFICIENCY RANGE (%)
- 15 I,
+ 10 g FCAW - G
i (GAS SHIELDED) 80 - 88
T
% GMAW (MIG) 96 - 98
s =
o
o b o e e afs sk oo el as
Welding Current A& [(DCEP)
Table XIII : Welding Parameters
Nom. |
Set Av. Av. T. C.W.
) WFS Heat
(Transfer | Specimen # | Voltage | Current Speed | Mass
de) v) @ | P omy | o | ™
moae pm
P (kJ/mm)
1 25.06 220.30 250 25 0 0.55
1 2 25.07 234.40 250 25 60 0.55
(Globular) 3 25.19 225.90 250 20 0 0.27
4 25.16 224.60 250 50 60 0.26
5 1 17.15 95.56 100 25 0 0.16
2 17.14 115.30 100 25 42 0.19
(Short-
o 3 17.09 98.56 100 50 0 0.08
Circuit) . — : : . 1
4 17.04 105.25 100 50 42 0.08
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Table XIV : Electrode Diameter And Welding Parameters

Table. XV : TYPICAL OPERATING PROCEDURE




INDIAN WELDING JOURNAL Volume 54 No. 2, April 2021

Table XVI : Typical Operating Procedure

(Manual travel, single pass, flat fillet welds) auri
MATERIAL WELDING TRAVEL
THICKMNESS ELECTRODE DCRO CONDITIONS GAS FLOW SFEED
{inches) SIZE (are volis) (ampeTes) (eih) (Ipm}
0025 0,030 15-17 30-50 15-20 15-30
A3 030 15-17 40-60 15-20 18-22
37 035 15-17 65-35 15-20 A5-40
050 035 17-19 B0-100 15-20) 35-40
062 035 17-19 90-110 20-25 3035
78 035 18-20 110=130 20-25 25-30
125 035 19-21 140-160 20-25 20-25
125 45 20.23 1830-200 20-25 17312
187 035 19-21 140-160 0-25 14-1%
187 045 20-23 180-200 20-25 18-22
230 A3s 19-21 140-160 20-25 10-15
250 AH5 20-23 130-200 20-25 12-18
TABLE XVI : GMAW - OPERATIONAL PARAMETERS
(Data from : www.lincolnelectric.com)
CTWD(1) : 1/2" (13mm)
Gas: 100% CO2
Gas flow: 25 to 35 cth (12 to 17 L/min.)
Plate Thickness - (mm) 24 ga (0.6) 18ga (1) 14 ga(2) 10 ga (4) 3/16" (5) 114" (6)
Electrode Dia. - in. 0.025 0.030 0.030 0.035 0.030 0.035 0.030 0.035 0.045 0.045 0.045
(mm) (06) (08) (0.8)(0.9) (0.8)(0.9) (0.8)(0.9) (1.1) (1.1 (1.1
WFS - in./min 10075 150 125 225175 300 250 125 150 200
M/min.) (2.5) (1.9) (3.8)(3.2) (5.7) (4.4) (7.6) (6.4) (3.2) (3.8) (5.0)
Amps (Approximate) 35 3570100 100 130 130 175 145 165 200
Travel Speed -  in./min 10 101519 2020 202020 17 17
(M/min.) (0.25) (0.25) (0.38) (0.48) (0.50) (0.50) (0.50) (0.50) (0.50) (0.43) (0.43)
Voltage (2) (DC+) 17 17 18 18 2020 2222 19 20 21
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