
Cutting Hardox®

wear plate



Contents

Cutting Hardox® wear plate					    3

Cutting methods						      4 
Oxy-fuel cutting						      4 

Plasma cutting						      5 

Laser cutting						      6

Hardness properties in the heat-affected zone (HAZ)		  7

Cutting risks						      8 
Hydrogen cracks						      8 

Hydrogen							       12

Measures to avoid hydrogen cracking			   12 
Preheating							       13 

Postheating						      14 

Reduced cutting speed	15 

Slow cooling						      15

Softening						      16 
Reducing the risk of softening					     17

Practical tips						      18 
Plate handling						      18 

Preheating and postheating					     19

2



Cutting Hardox®  
wear plate

Hardox® grades

Hardox® grades are suitable for all 
thermal cutting methods, including  
oxy-fuel cutting, plasma cutting and  
laser cutting. Of course, you can also  
use many common cold cutting 
processes like abrasive water jet  
(AWJ) cutting and sawing.

The enhanced thermal cutting performance of the Hardox® 
grades is primarily derived from their low alloy content together 
with their very low levels of impurities. Other favorable  
properties that can be utilized for laser cutting include the steel’s 
narrow thickness tolerances and smooth plate surfaces. Many 
of the Hardox® grades can, at moderate thicknesses, be  
thermally cut using the same parameters as for mild steels. 
In some cases, you need to adapt the parameters to minimize 
the risk for hydrogen cracking. Other issues to be aware of that 
relate to the steel’s characteristics are:

•	 The change in mechanical properties in the thermally  
affected part of the steel – the heat-affected zone  
(HAZ) – due to cutting.

•	 The distortions caused by thermal cutting. Due to the  
higher levels of stresses, Hardox® plates are prone to more  
movement during thermal cutting than ordinary steels.

The gases for the different thermal cutting methods are selected 
and applied in the same way as for unalloyed and low-alloyed 
steels with yield strengths up to 355 MPa. There are different 
gas compositions and application parameters that are suitable 
for the thermal cutting methods. 

SSAB does not have any further stated recommendations in 
this respect for the Hardox® grades. The cold cutting methods, 
shearing and punching, are limited to Hardox® 400 and Hardox® 
450 up to 10 mm (0.394”) in plate thickness. AWJ cutting is a 
cold cutting method that provides advantageous mechanical 
properties since it doesn’t result in an HAZ.
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Cutting method Kerf width Heat-affected zone (HAZ) Dimensional tolerances

Oxy-fuel cutting 2-5 mm (0.079-0.197”) 4-10 mm (0.157-0.394”) ± 2.0 mm (0.079”)

Cutting methods
Oxy-fuel cutting

Hardox® wear steel is easily cut using the oxy-fuel cutting  
process. Oxy-fuel cutting has almost no limitations when it 
comes to material thickness, so material thicknesses up to 
1000 mm (39.370”) can be cut. The recommended minimum 
thickness for cutting is 10 mm (0.394”). Cutting thinner material 
should be performed with low heat methods such as plasma  
or laser cutting to minimize the risk for deformation and loss  
of hardness. General features for oxy-fuel cutting can be seen  
in Table 1.

A common misunderstanding is that you need higher cutting 
oxygen pressure to cut hard steels. Oxy-fuel cutting is a thermal 
process whose performance remains unaffected by the  
hardness of the steel. Hardox® wear plate has a low alloying 
concept, which together with the cleanliness of the steel makes 
it easy to cut.

Table 1: General features for oxy-fuel cutting.
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Material thickness (mm) 

Plasma gas: Oxygen  
Shield gas: Air

80 A

130 A

200 A

260 A

400 A

Table 2: General features for oxy-fuel cutting.

Figure 1: General cutting speeds for different plasma power sources.
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Cutting method Kerf width Heat-affected zone (HAZ) Dimensional tolerances

Plasma cutting 2-6.5 mm (0.079-0.256”) 2-5 mm (0.079-0.197”) ± 1.0 mm (0.039”)

Plasma cutting

Hardox® steel is easily cut using the plasma cutting process. 
Plasma cutting has a limitation when it comes to material  
thickness. The main thickness to be cut must be below  
50 mm (1.969”) (depending on the plasma cutting machine).  
General features for plasma cutting can be seen in Table 2.

Figure 1 shows cutting speed as a function of material thickness 
and available power for plasma cutting.

There is no difference in plasma cutting Hardox® wear steel 
compared to ordinary mild steel. There is a reduced need for 
preheating or postheating when plasma cutting compared with 
oxy-fuel cutting. However, when plasma cutting thick Hardox® 
plate with oxygen as plasma gas, either preheating or  
postheating may be required. Use the same parameters  
as for oxy-fuel cutting (Table 6) to avoid cut edge cracking.
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Softening Figure 11: Surface hardness vs. tempering temperature.

The resistance of the steel to softening depends on its  
chemistry, microstructure and how it was processed. The  
smaller the piece that is thermally cut, the greater the risk of  
the whole component being softened. 

If the temperature of the steel becomes too high, the hardness 
of the steel will be reduced, as in Figure 11 (Check maximum 
allowable temperature in Table 6).
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Never return a plate to stock with any sharp corners left. These corners will act as stress raisers 
and may cause delayed cracking in the plate. Always make a clean cut to remove such sharp  
corners before returning the plate to stock. This is true for all cutting methods, both thermal  
and cold cutting methods like AWJ cutting. Hardox® 550, Hardox® 600 and Hardox® Extreme  
are especially sensitive to this.

Practical tips
Plate handling

While storing Hardox® 550, Hardox® 600 and Hardox® Extreme, make sure the steel plates are not 
subjected to three-point bending. Three-point bending can occur if the plates are stacked with 
dunnage between the layers and the wood is not properly placed. Always make sure that the  
wood in each layer is placed on top of the wood in the layer beneath it.

Figure 13a: Properly stacked plates.

Figure 13b: Improperly stacked plates.
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