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HC MAG PROCESS 

Alternating current in short arc welding 

Hamburg, March 2018 

Up to now, heat-reduced MIG/MAG special processes have used the effect of current 

shutdown or current reduction in the DC short-arc range. Switching off or lowering the current 

usually goes hand in hand with reduced wire melting. The DINSE Power Inverter DIX PI with 

HC MAG (Heat Controlled MIG/MAG) modul extends the conventional short-arc range with an 

alternating current process with stepless controlled heat input. This significantly increases 

productivity by means of a constant melting rate. 

The HC MAG, developed by DINSE ESS in cooperation with the Steinbeis Institute, is a special 

process of the conventional short-arc process for current ranges up to 200 Ampere. It enables 

the desired penetration depth to be continuously set at a constant melting rate. 

As known from balance setting in TIG welding with alternating current, it is now possible to 

change the polarity of the wire electrode at any time. This is done by means of a balance 

control on the welding machine. As a result, the penetration depth in the base material can be 

steplessly adjusted and the melting rate on the wire electrode can be increased. 

The adjustable HC MAG value describes the heat distribution. At a value of 0%, the standard 

short arc process with positively polarized electrode is available. This means maximum 

penetration in the workpiece at normal melting capacity. With an HC MAG value of 100%, 

alternating polarity is applied to the electrode, which means that penetration in the workpiece 

is the lowest and the fusing rate at the wire electrode is the highest. In between, every value 

can be continuously adjusted according to the welding task. 

Due to the controllable share of heat input into the wire electrode or the workpiece, a very well 

manageable weld pool can be generated. HC MAG is therefore particularly suited for simple 

welding of the root pass with increased welding speed, for joining thin sheets with large 

production tolerances or for vertical down welding. Since it is possible to create a less fluid 

weld pool by increasing the HC MAG value, the weld edges can be melted very well by the arc 

without a pre-running weld pool when welding in forced position (especially vertical down 

welds). Thus edge binding errors can be reliably avoided. 
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A further area of application for the new process is the deposition welding, where the degree 

of dilution is adjusted by changing the HC MAG value. Heat-sensitive materials are less 

damaged during welding due to the adjustable heat input. With fillet welds at the overlap joint, 

HC MAG allows minimal flange widths to be achieved and thus material savings to be made.  

The DINSE power source DIX PI with HC MAG technology expands the well-known application 

area of short arc welding.  It can considerably increase productivity, because neither the 

electrical power, nor the wire feed rate have to be reduced to minimize heat input. In spite of 

the lower heat input, a higher welding speed is possible. The process can be used for steel, 

chromium-nickel steel, aluminium and copper-based materials up to a performance range of 

approximately 200 Ampere. Flux cored wires can be processed without any problems. 

With a constant wire speed, 

the conventional short arc 

allows only a limited change 

of the achieved current level 

(red range). This depends 

mainly on the set arc length.  

Thanks to the HC MAG 

process, it is possible to 

extend the short arc process 

in a wide range continuously 

"down-wards". The balance 

setting (HC MAG value from 

0% to 100%) allows a much 

larger current range (blue 

range) to be set at a constant wire feed rate. The arc length remains constant. 

At a desired current value of 100 Ampere, depending on the arc length, a wire feed rate of 

between approx. 3.8 and 4.3 m/min can be set for conventional short arc. With HC MAG, 

depending on the set HC MAG value, the wire feed speed to be set is increased from approx. 

3.8 to 5.8 m/min - with a constant arc length. 
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Advantages of the HC MAG process at a glance  

Less distortion 

The adjustable heat input minimizes distortion. 

Extreme gap bridging 

Large gaps that were previously unmanageable can now be bridged reliably. Different gap 

dimensions can also be safely controlled during welding by simply adjusting the HC MAG 

value. 

Deposition welding with adjustable degree of mixing 

The steplessly adjustable heat input and the increased melting performance of the HC MAG 

process make deposition welding very economical. The degree of dilution with the base 

material can be adjusted over a wide range.  

Minimum flange widths for fillet welds at the lap joint  

For fillet welds at the lap joint, the required flange can be reduced to a minimum. Example: 

When joining 1mm thick steel sheets with a gap of 1mm, an overlap length of only 4mm is 

required.  

Welding of heat-sensitive materials 

The infinitely adjustable energy input of the HC MAG process causes less damage to heat-

sensitive materials. Due to the lower burn-off of alloying elements in the filler material, a low-

alloy, cheaper wire can often be used. 

Reduction of interpass temperatures 

With the HC MAG process, the temperature in the intermediate layer can be significantly 

reduced while simultaneously increasing the melting capacity. This reduces waiting times until 

the intermediate layer has cooled down to the required temperature. A positive side effect is 

that the increased melting capacity means that fewer welding layers are required to fill the 

cross-section. 
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PICTURE MATERIAL 

Picture 1 

 

3 mm gap bridging with 1.0 mm steel wire at 100 % HC MAG 

 

 

Picture 2 and 3 

 

Simple, fast root welding due to adapted HC MAG value 
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Picture 4 

 

HC MAG compared to short arc: Expansion of the short-arc range by HC MAG 

Picture 5 

 

 

 

 

 

 

 

 

 

Detail deposition welding with minimal dilution of material  



 

6 
 

Picture 6 

Height of weld seam and penetration depth at 50% and 5% HC MAG content 

 

 

Picture 7 

 

 

 

 

V = weld enhancement / reinforcement 

HC MAG = 50%   V = 8 mm 

HC MAG = 5%   V = 3 mm 

P = penetration depth 

HC MAG = 50%   P = 0,0001 mm  

HC MAG = 5%   P = 0,1 mm 
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Picture 8 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DINSE Power Inverter DIX PI, available with HC MAG Modul 

(Images: DINSE G.m.b.H., Hamburg) 
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DINSE GmbH with its employees in Germany, Turkey, USA, India, China, Poland, 

Russia and Scandinavia as well as worldwide sales partners is one of the leading 

developers and manufacturers of systems for manual, robot and automatic welding. 

From standard to individual manufacturing in lot size 1, the DINSE portfolio includes 

a wide range of premium solutions. 

Whether for MIG/MAG, TIG or LASER welding and brazing, DINSE offers 

technologically sophisticated systems from a single source - from the modular power 

source to the highly precise wire feed to the individually developed torch set.  

 

more informationen: www.dinse.eu 

DINSE G.m.b.H. 

Tarpen 36 

22419 Hamburg 

Germany 

www.dinse.eu 

Press contact:: 

Saskia Schmidt 

Tel.: +49 (0)40 - 658 75-245 

E-Mail: schmidt@dinse.eu 

Please send us a copy upon publication. Thank you very much! 
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