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AHSSUHSS
The automobiles that we see on the market have 
changed significantly in the last 10 years, due to 
the need for stronger structures in the event of an 
accident, and lower vehicle weights in 
accordance with modern carbon emissions law. 
This has necessitated manufacturers looking 
beyond conventional steels to more specialised 
types of steel.

BoronSteel
Boron steel has been around for a long time - 
you just didn't know it! Ford first used Boron over 
15 years ago, and it's been over 10 years since 
GM first introduced it to the market.
This steel has had an almost mythical status 
among panel technicians, as it could not be cut 
with a saw, and drills would not make a mark 
either! This created confusion among technicians 
who were in the dark about new kinds of steel, 
believing that boron was the only new type  of 
steel used in the latest automobiles. They 
presumed that, since they could drill and cut the 
panel, it must be normal mild steel.

Boron is what we call an UHSS (Ultra High 
Strength Steel) and is part of the Martensite 
family of steels (see center graph: MART). There 
are many grades and names of this family of 
steels and Boron is but one. Martensite steel's 
characteristics are that it is extremely strong and 
not very flexible - it is, therefore, not easy to 
press into extreme shapes and curves so tends 
to be found in strengthen-ers behind other 
panels. Mart Steels, though, are severely 
affected by heat during repair and, if overheated, 
lose their strength characteristics.

AHSSSteels
More commonly used are HSS, DP, TRIP and 
TWIP which are labelled Advanced High 
Strength Steels (AHSS).
TRIP and TWIP are types of what is commonly 
known as "plasticity steel". These steels have a 
certain amount of flexibility for machine 
pressing, but a hardening characteristic in the 
event of an accident.

AHSS steels give the designer lots of options to 
make the vehicle lighter but, also, stronger and 
stiffer - all this while reducing the steel sheet 
thickness!
Modern vehicles can contain many steels now - 
not just one or two, as before. However, this can 
make repair jobs difficult for the technician.
Engineers did not know or realise that these 
panels are thinner because of these special 
characteristics; and so, continued to repair them 
as though they were normal steels.

Unfortunately, these new steels are affected by 
excess heat which weakens the steel and, 
consequently, the weld quality (i.e. welds 
breaking under vibration).
Some steels can be welded as normal, some 
require MIG Braze, and some cannot be 
welded at all - but all steels require correct 
fitting to maintain their special structural  
properties.

CrashRating
The vehicle picture below shows two vehicles 
performing a Euro NCAP crash rating test. The 
white vehicle only manages a crash rating of 3, 
utilisiling older, weaker technology. The red 
vehicle achieves a crash rating of 5 and utilises 
the New UHSS and AHSS steels. The red 
vehicle's safety cell has provided much better 
protection for the occupants, potentially saving 
one or more lives in a real world crash.

MIG/MAG Welding of Advanced 
High Strength Steels
Techniques, Tips and Instruction.

NEW STEELS

The above graph shows how the flexibility of  

AHSS steels compare to normal, stiff steel.

Correct repair of damaged vehicles is now 

imperative as the safety cell and occupant safety 

could be severely affected.
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ResistanceWelding 
Spot welding is a particular concern in the 
industry as it is easy to set incorrect welding 
parameters and overheat the weld.
The welding nugget and burn ring criteria must 
be carefully observed.
The first generation of inverter spot welders 
had 9000 amps and, typically, 200 Dan of 
welding pressure with an X type gun.
This pressure is only sufficient to control 7000 
amperes of current, unless the welding time is 
sufficiently increased.
AHSS steels need to be welded with shorter 
welding times and higher welding currents,  
compared to mild steels. 
This use of a higher welding current requires  
the gun to achieve higher pressures to control 
the weld. C Guns can achieve this pressure 
easier then X type guns, and so are the 
preferred approach for AHSS steels.

WeldNugget
Weld nugget measurement is critical for 
correct repair.

The above weld nugget shows a maximum weld area 

and minimal burn ring diameter typical for AHSS 

welding.

Many new vehicles now have larger weld 
nuggets compared to the older mild steel 
vehicles. This is because of the nature of the 
steels. It also helps to reduce shunting effect 
(the welding current being cut off due to nugget 
remaining from previous welds).

Larger gaps between spot welds means fewer 
spot welds - hence welds are larger. 
A typical welding parameter for an 8mm to 
10mm welding nugget in 0.9mm AHSS steel 
uses a welding current in excess of 10000 amps 
and a pressure in excess of 380 Dan.

So, as you can see, larger welding guns and 
more powerful welders are required to weld 
these steels very quickly and keep the HAZ 
(Heat Affected Zone) to a minimum.
When instructing, we often explain this heat 
problem by referring to water in a kettle - if you 
boil it for too long, the water will evaporate.
In essence, the same effect can happen in the 
weld nugget of a spot weld if you weld for too 
long .

WeldTesting

Lastly, the only way to ensure the weld is 
correct is to “Destroy It!”.
So we would recommend doing weld tags 
BEFORE welding to ensure correct welding 
parameters . 

Using X type guns over rear trunk panels can 
cause problems - the pressure drops 
significantly because of the arm length, and so, 
heavy splash out and weld fracture can be 
observed. 
If you use these types of welders, we would 
recommend MIG MAG welding of the panel 
instead.

“Higher weld currents
and lower weld times 
require higher tip 
pressure to weld
without splashout”.

Shows the steels heating up as the weld current 

passes through.

Macro showing the weld nugget area and Heat 

Affected Zone (HAZ).

RESISTANCEWELDING
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Pulse Synergic MIG - MAG Welders
Functions Include: Dip transfer, pulse, double pulse, 

hot start, crater fill, 4 roll wire feeds and much more!

Synergic Inverter Pulse welders are multi-function electronic arc welding 
machines able to weld many different types of materials in “dip transfer" or 
“pulsed" mode.
They are ideal for the welding of MIG Braze Steel and Aluminum, as the 
pulse mode enables better control of the weld pool when welding thinner 
materials. Specific programmes for the different welds can also be set. 
Welding of thinner materials can be done much more easily than for standard 
transformer-type welding machines. It also enables thinner materials than the 
welding wire to be welded, unlike in normal dip transfer or short arc welding.

MIG Braze welding is another joining technique to join AHSS steels, 
considering its lower melting temperature and bonding properties.
MIG Braze welding requires smooth arc characteristics and good weld beading 
in order to reduce spatter and obtain the correctly welded joint with the 
minimum heat input necessary .
MIG brazing wire can be set up on a normal MIG / MAG welding machine like 
mild steel - as in normal dip transfer mode (crackly bacon sound!) - it is just an 
arc process. The only problem with this is that the choke and voltage settings 
of a normal welder make for higher welding currents and increased spatter 
than desired.
The advantages of Inverter-type welding equipment is lower welding voltages 
and smoother arc stability can be obtained, making it easier to effect the 
correctly brazed joint with minimum heat input.
Setting up a normal MIG MAG welder to weld MIG Braze would normally 
require 0.8mm wire. This wire is very soft which can cause very bad wire 
feeding faults if using single roll wire feed rollers. Inverter units, on the other 
hand, generally have 4 roll wire feed units to enable better feeding of softer 
wires.

DoublePulse
Some inverter welding machines have a feature called DOUBLE PULSE for 
aluminum welding. This feature produces the stop - start type beading as 
shown above more easily for you.

You simply stay when the pulse is ON and move forward a few millimetres when 
the pulse is OFF. This produces the desired “herring bone or stacked pennies 
effect”.
Machines like the Fronius 2700 ALU or the Telwin 335 allow you to have a 
frequency to this pulse effect - this is often termed “Double Pulse”  or “Quick 
Pulse”.
Certain manufacturers approve different manufacturer's welding equipment but, 
essentially, they all perform this function the same.

MIGBraze

TELWIN TECNOMIG 223 

Synergic  Inverter MIG MAG. 

Dual MIG Steel and MIG 

BRAZE or Aluminium.

One Button Control. Synergic 

Programmes for Steel, MIG 

Braze, Cusi3, Stainless Steel 

and Aluminum.

TELWIN TECNOMIG 335

Synergic  Double Pulse Inverter

Fronius 2700

Synergic  Double Pulse Inverter




