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Ion implantation is widely used as a method of hardening of cutting tools [1]. The increase in durability is explained by the reduction of the friction coefficient, as well as by the increase in the microhardness of the surface layers of machined materials and optimisation of the microstructure.
……text…………….
Data on the chemical composition of the investigated steel before and after ion-beam nitriding at different temperatures are given in Table 1.
Table 1

Chemical composition of investigated materials before and after ILA
 (doping fluence 3.9-1019 ion/cm2)
	Steel
	Treatment
	Concentration of elements, weight %

	
	
	C
	Cr
	Mn
	W
	Mo
	Co
	V
	Ni
	Si

	HSS16DX
	Source material
	0,80
	4,27
	0,38
	18,5
	0,73
	0,31
	1,18
	0,45
	0,27

	
	720 К
	0,78
	4,32
	0,42
	17,9
	0,92
	0,38
	1,23
	0,55
	0,35

	
	820 К
	0,82
	4,40
	0,45
	17,5
	0,86
	0,45
	1,38
	0,48
	0,44


……….text…….

Fig. 1 shows the data on determining the FWC of steel samples of HSS16DX steel obtained by scanning their surfaces. The distribution of CRP values over the sample surface reflects not only the inhomogeneity of the surface structure, but also the change in the integral properties of the surface under the action of ion-beam treatment. The data analysis shows that the CRP values for the samples untreated with nitrogen ions (Fig. 1, a) as well as for the samples treated at 720 K (Fig. 1, b) are approximately equal (-45-(-30) mV). Increasing the temperature to 770-820 K (Fig. 1, c-d) leads to an increase in the PFC values to -20-0 mV. As it is known [5], the RHE values characterise the energy state of the system, which can be used to predict the behavior of steel under different operating conditions.
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Figure 1. Dependence of CRP values of HSS16DX steel samples on the temperature of ion-beam nitriding:

a - initial state; b - N+ implantation at 720 K; c - 770 K; d - 820 K
…..text……….

Conclusion
1. Ion-beam nitriding of HSS16DX steel at 720 K leads to an increase in corrosion resistance in 1.3 times, which is associated with changes in the phase composition: the development of two competing processes (formation of solid nitrogen solutions in the original matrix phases and the formation of new phase separations). Higher nitriding temperatures lead to a significant increase in corrosion resistance (up to 6 times) for the first 170 hours of exposure in an aggressive environment, but after the implanted layer is removed, the corrosion rate increases sharply and after exposure for about 500 hours approaches the values for untreated steel.

2. Areas with the lowest values and the maximum gradient of the RHE value corrode most intensively.

3.
The results of testing the durability of tools made of HSS16DX steel at JSC «Pinskdrev» showed an increase in wear resistance by about 1.5 times.
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