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First fully degitally controfled
power source

Tandem wire WAV
developed

Fuksad AC GMAW
developed

Synergic control for
pulsed welding

First inverter power
SOUFce

1977

Pulsed transfar developead

First self-shielded flux
cored wire
First gas-shiekded fiux
cored] wire

MIG welding of
alurmimiurm

Dip transfer devealopad

1959 1965 1977

CO-welding of
steals

1948 1954 1959
1953

GMAW concept
introduced

1926
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o TEIRIEHENAM, FIEAMEL<=1.2mm, {EHI/)
B SEINR e B, BRIl T e brhni, Zege
s/, TE)h, FEERRRELRF, #5130

145 A /1T.BV
o) Fronius Austria, 1887
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o RIZPEME, EFRHEEFEL>=1.6mm, EHEX
SR IMAMAIE R, XEEL PR REREE SI1E
100~300A/mm?2, BZIBEHLREIR, BHHES, B
SRR K, FiENME, BIERARK, AL OB

O, EFERLEFBEIVERES1IVIE.

[c] Fronlus Sustria, 1997
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Wire elacirode Shielding gas
regulator and

assembly

~
# Welding gun @/

Cooling unit shielding gas
(optional) supply
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® COZ/E\.1ZIK E(J/g\,{'t IHE
o HIZFL
o [EIZFIL

SARHIA R (%)

FEHE Ry [B)
o SEILERLEIM
e COS7L
o BIFXIK
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A1 /2

Relatively low heat input process

Low weld pool fluidity

Used for thin sheet metal above 0.8mm and
typically less than 3.2mm, positional welding
of thicker section and root runs in open butt
joints

Process stability and spatter can be a problem
if poorly tuned

Lack of fusion risk if poorly set up and applied

Not used for non-ferrous metals and alloys
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Short circuiting or dip transfer

A

a

a

___,l"-—l"‘-s.._.-"\-—_i'. L N,

Intermediate

‘_Hh_"_‘*__r__-‘

Free flight or spray transfer
0.1 sec

TIME ==

10 15 20 25
ARC VOLTAGE -V

58 38R INF G WiIN G R 6 Fa
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Wire diameter
(mm)

Current Voltage
(A) V)

Wire feed rate
(m/min)

Deposition rate
(Kg/h)

1.1-2.9

4 343t B b ML IR AR Ak
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BEALESH

o JE1E[oESF
- IR 518
- BRI ], o BHER
- WAL, BERANI/dG BRLE
WERETE, ERDEMENK, WEREN
di/dt.

- —RREEE I IR A0 [ 24 R #E 50 200mH Z B
AER.
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3B, K

FEESAT B 4572, PhikZ
B ERIE{ER A, 32

5250

e R 22 i LR E AN

1R, {5 LRSIV (8] 1 45 35

i[O

R

Reag KB, k&

fri?]LE%H‘IIEIﬁH FE, 5]\ P kg
BB &R = +E Lz S0, T
RN BT B 3 ANAYEE %5 .

SHORT CCT. ARC

ANAAANAL

0.8mm diameter wire

0.8mm diameter wire
(+L,)
2 L/w

Voltage
1.6mm diameter wire
@ Y (+L)
A.C\

[

A Effect of inductance and
wire size on heat input
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KR P B s FEL /2K

o B FERIR K, FEHRERLEARELIE, Fige

Liu E,JiLE&m&{E E_,IJIL?FXIJ\ %_LE&ASMEJ:E,J é‘fﬁ
BEMBTFZRR, K& i A gelliF) oL i 2l ks it /R

FE%EI@'I‘%R’@.A&EZ IRHS B

o MREIKEEIT), BT ER R AR

k%ﬂhﬂﬁm EREFEX, AJRSEREERE
BONAE T A BB LRI, Sl XE Kilk.

Wire diameter (mm) || Peak short circuit current, DCEP (A)

150-250

200-300

270-400

350-450
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Material thickness (mm). o
Dip transfer -l

2-5% 5-10% 10-15%
e VT

Spray transfer

Argon-CQO, mixtures

—-- ----

Pulse transfer l —-- I
5-10% 10-15% CO;
Argon-CO, mixtures Csoe  ewkoo, |
v : [N NN (N (NN NN N (N NN N N NN N

Active shielding gas mixtures for MAG welding of
carbon, carbon-manganese and low alloy steels

Matenal thickness (mm). 0
Austenitic and ferritic

Argon - Helium - 0.5-2% CO,

ATIon < Quf02 maNures II 1- 2%0,orup1025%c¢, Active shielding gas mixtures for

(spray transfer only) ---.. .
) MAG welding of stainless steels

www.weld.labs.gov.cn




