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Fig.2.The effect of the laser power and cutting speed on the size 
of heat affected zone with other constant parameters 
 

 
Fig.3.The effect of the laser power and cutting speed on the 
surface roughness with other constant parameters 
 

In figure 3 can be seen that the surface roughness changes 
very slightly with increasing cutting speed and decreasing laser 
power during laser cutting of tungsten alloy in using nitrogen as 
assist gas. Also very small difference between the maximum 
and minimum kerf width is obtained when using nitrogen as 
assist gas.  

In analyzing the effect of nitrogen assist gas pressure on the 
cut quality, the samples that are cut in pressure of 7.5 bar and 
20 bars were excluded because of incomplete cut. In figure 4 
can be seen that the size of heat affected zone and the kerf 
width decreases with increasing pressure of nitrogen. This 
conclusion is valid for the pressure range varied from 10 to 15 
bars, while at the pressure of 17.5 bar comes to a sudden 
increase in the size of heat affected zone and the kerf width. 
The minimum size of heat affect zone is obtained at a pressure 
of 15 bars. 

Furthermore we can conclude that the surface roughness 
changed slightly with a slight increase with increasing pressure 
of nitrogen, figure 5. The obtained values of the parameter Ra 
belong to the same class of roughness. 
 

 
Fig. 4. The effect of the assist gas pressure on the size of heat 
affected zone and the kerf width with other constant parameters 

 
Fig. 5. The effect of the assist gas pressure on the surface 
roughness with other constant parameters 
 
4. CONCLUSION 
 

The effect of laser power, cutting speed and nitrogen assist 
gas pressure on the quality characteristics of laser cut tungsten 
alloy specimens studied in this paper. Based on the conducted 
investigations, the following could be concluded: 
• Size of heat affected zone increases with increasing the 

laser power and decreases with increasing cutting speed and 
gas pressure.  

• Kerf width decreases with increasing nitrogen gas pressure, 
while it slightly changes with increasing cutting speed and 
decreasing laser power. 

• Surface roughness changes very slightly with increasing 
cutting speed and gas pressure and decreasing laser power.  

• Based on the above conclusions, for laser cutting of 
tungsten alloy of 1mm thick, it is recommended to use the 
laser power of 1500 W and cutting speed of 1000 mm/min 
when nitrogen is used as assist gas at 15 bars. 
Influence of assist gas kind on the cut quality in laser 

cutting of tungsten alloy, it is recommended to further 
investigations and a comparison with these results. 
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