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TWI celebrates its first 15 

NSIRC students

Brazing tungsten carbide - 

Part 1: Setting the scene 

One-sided Nd:YAG laser beam

welding for the manufacture of 

T-joints made of aluminium 

alloys for aircraft construction

/ Perfect Welding / Solar Energy / Perfect Charging

/ Newly designed from first principles, TPS/i is a MIG/MAG welding system that pushes out the 

boundaries of the possible. Improving communication between man and machine was a big part 

of what we built into this new system, but we didn’t stop there: we also created the option of 

investing in an intelligent system that’s open to new applications and is constantly being evolved. 

For users, this means being able to weld faster and more accurately, with less spattering and a 

more stable arc. The intelligent revolution in welding technology is beginning right now. 
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Fahrzeugtechnik AG & Co KG

 
   1

0    15:31

U1_WC4__  15.07.14  16:09  Seite 1

www.welding-and-cutting.info

Get your free issue!

©
 D

V
S

 M
ed

ia
 G

m
bH

, D
üs

se
ld

or
f

Gas-shielded metal arc welding (GMAW) is the most frequently used arc welding method. The welding equipment currently on the market is predominantly digitally con-
trolled and programmable. It permits new process variants with specifi cally adjusted technological characteristics. New terms and names are being coined, and used in a 
company-specifi c way. The purpose of this poster is to help users to orient themselves when it comes to the various process control variants for GMAW.
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short arc

pulsed arc spray arc

hp-spray arc

modified spray arc

rotating pulsed arc

modified pulsed arc

controlled/modified short arc
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welding current, wire feed rate

hp-short arc

hp = high performance

1. Controlled/modifi ed short arc
 With controlled short-arc processes, the 

equipment electronics detect both the short 
circuit and the arc phase and balance them 
separately. This can even be split into sever-
al temporal sectors (intervals) (sector-based 
control).

2. Low-spatter short arc
 With these types of controlled short-arc pro-

cesses, control measures ensure that the 
current is below a speci� c critical value at the 
time of re-ignition of the arc (conclusion of the 
short-circuit phase).

3. Energy-reduced short arc
 This type of controlled short-arc process is 

specially parameterised for low energy input.
Low-energy short-arc processes aim to either 
have a low energy consumption during weld-
ing or to keep the heat input into the work-
piece low.

4. High-performance short arc
 The deposition rate of the short-arc process 

can be increased through process control by 
shifting the transition to the mixed arc to high-
er wire feed rates. Compared with the mixed 
arc, the short arc introduces less energy into 
the workpiece and requires less dressing 
(spatter). The desired behaviour is achieved 
through special current shaping during the 
short-circuit and arc phases.

5. Modifi ed spray arc
 The focused arc and the shortened metal 

transfer of the modi� ed spray arc results in a 
higher energy density and a higher arc pres-
sure deep into the melt pool. This is an advan-
tage when welding adjusted joint geometries 
(e. g. narrow gaps and small weld preparation 
angels).

6. Pulsed arc
 The welding power source periodically switch-

es to a higher impulse current that allows for 
a selective and well controllable metal trans-
fer, while the background current exclusively 
takes care of ionizing the arc zone and heat-
ing the end of the electrode as well as the 

surface of the base material. Through the 
current impulses a metal transfer in sync with 
the pulse frequency is achieved. Based on 
the controlled droplet transfer with a de� ned 
droplet volume, the � ller material can be sup-
plied speci� cally.

7. Modifi ed pulsed arc
 Controlled pulsed arc processes have more 

parameters, which generally require control 
on the basis of synergy characteristics. The 
variety of pulsed arc parameters in possible 
combination with other effects, control strat-
egies and arc types produces a wide range 
of options for modifying the pulsed arc with 
a view to optimizing speci� c process charac-
teristics.

8. Alternating current processes
 Controlled changing of the polarity using 

additional power electronics during certain 
phases of the welding process adds anoth-
er degree of freedom to the process control. 
Bene� ts primarily result from good bridging 
characteristics and in applications with low 
energy introduction and dilution.

9. Combined process variants
 Modi� cations to process control in the tim-

ing of each individual metal transfer are no 
longer visible to the naked eye, the arc shape 
appears “averaged” to the human eye as a 
special shape with speci� c characteristics. 
The same applies to the heat conduction, the 
energy input, the penetration pro� le, the weld 
surface (e.g. weld ripples). Combined process 
variants break through this perception and ef-
fect, by enabling the timing of these effects to 
be resolved. By doing so they in turn achieve 
special new characteristics.

10. Cyclic wire movement
 Cyclic modi� cation of the wire feed rate can 

already be a feature of combined process 
variants if the individual process variants have 
different wire feed rates. This increases the 
demands placed on the wire feed system. 
Process variants that cyclically change the 
direction of the wire feed place even higher 
demands on the wire feed system.
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ColdWeld Cloos x x x

ControlWeld Cloos x x

RapidWeld Cloos x

coldArc EWM x x x

forceArc EWM x

rootArc EWM x x x

CMT Advanced Fronius x x x x x x x

CMT (Cold Metal Transfer) Fronius x x x x x

CMT Pulse Fronius x x x

LSC (Low Spatter Control) & 
LSC Advanced

Fronius
x x x

PCS (Puls Controlled Spray Arc) Fronius x

PMC (Pulse Multi Control) Fronius x

WiseRoot Kemppi x x

WiseThin Kemppi x x

newArc Kjellberg x x x x

SpeedArc Lorch x x

SpeedCold Lorch x x x

SpeedPulse Lorch x x

SpeedRoot Lorch x x

SpeedUp Lorch x x x x x

ColdMIG Merkle x x x

DeepARC Merkle x

HighUP Merkle x x x

ProSWITCH Merkle x

SSA (SpeedShortArc) Oerlikon x x x x

FOCUS.ARC Rehm x x x

FOCUS.PULS Rehm x

POWER.ARC Rehm x x

CMA (Cold MIG/MAG Arc) DINSE / ESS x x x

HC MAG (Heat Controlled MIG/MAG) DINSE / ESS x x x x

PowerPulse DINSE / ESS x x

RMT (Rapid MIG/MAG Technology) DINSE / ESS x

coldArc puls EWM x

forceArc puls EWM x

rootArc puls EWM x

pipeSolution EWM x x x

Superpuls EWM x

Advanced SeQuencer (ASQ) Oerlikon x

Cold Double Puls (CDP) Oerlikon x x

HPS (High Penetration Speed) Oerlikon x

SeQuencer Oerlikon x

Soft Silence Puls (SSP) Oerlikon x x

Spray Modal Oerlikon x

Technological allocation

The GMAW process control variants essentially belong to gas-shielded metal arc welding (13) – 
inert-gas metal arc welding (MAG, 131) / active-gas metal arc welding (MAG, 135). Electronically 
controlled GMAW process variants can also be categorized into the familiar arc types of short arc, 
mixed arc, spray arc and pulsed arc. Unlike classic GMAW, GMAW process control variants spe-
ci� cally alter the characteristics in order to deliver speci� c bene� ts.

Process window

The process variants extend the possible process window for GMAW (red areas).

PROCESS CONTROL 
VARIANTS FOR GMAW
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