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Various hardening methods are used to improve the performance of HSS cutting tools. The most common way to harden a tool is to apply wear-resistant coatings [1]. This is the most effective way to ensure the optimal combination of hardness-ductility [2]. Physical Vapor Deposition (PVD) [3,4] is the most common of the variety of coating options.

Recently, combined processing methods that combine 2 or more hardening methods are gaining popularity. The system “Substrate - Surface alloying - Coating” has a smooth transition of microhardness and improved adhesive strength of the coating [5]. Ion nitriding is often used as an assisting method for surface doping [6]. This method is called duplex surface treatment.

The nitriding depth plays an important role in improving duplex adhesion. According to [7], the optimal depth is 40 µm. Greater depths lead to embrittlement of the steel surface. This depth can be achieved using various mode variations. Also, the optimal ratio of the size of the nitrided layer to the thickness of the coating is in the range of 0.05 - 0.125.

In connection with the above, the purpose of this work is to determine the nitriding modes to identify the optimal nitriding depth for duplex processing.

Figure 1 shows a diagram of the setup for carrying out the experiment. The plant is equipped with two electric arc evaporators and a hollow cathode plasma source for ion nitriding of the coating process.

Using mathematical modeling, the dependences of nitriding time, gas composition, and technological modes on the properties of duplex machining of tool steel were investigated.
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Fig.1. Experimental installation NNV-6.6 I1.  
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