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Improvement of tribological properties of stainless steel by alloying its surface
layer with rare earth elements using high intensity pulsed plasma beams 
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Austenitic stainless steels are widely used in numerous industrial applications due to

their excellent corrosion resistance. However some applications are limited in the cases

when due to low hardness and poor tribological properties of stainless steel a wear is

responsible for given engineering component. There are a lot of examples in which

good electrochemical corrosion resistance of material along with good wear resistance

is required. Examples of such applications include liquid flow sensors, temperature,

pressure and humidity sensors for aggressive environments, biomedical applications

etc.

In the present work we undertaken an attempt to improve the wear resistance of AISI

316L steel by incorporation to its near surface region Ce and La elements using high

intensity pulsed plasma beams in so called deposition by pulse erosion (DPE) mode.

Power density of pulses is 10

6

-10

7

 W/cm

2

 and duration in μs range. The characteristic

feature of this method rely upon the fact that the deposit is incorporated into the

substrate in the liquid state of its near surface layer. Various parameters of the process

were set up to get level of doping between 0.2- 4.0 at %Ce and 0.1-2.0 at% La.

Wearing tests show in the most favourable case an improvement of the wear resistance

by a factor of about 2.0 as compared to the initial material whereas an electrochemical

corrosion tests did not indicate any remarkable deterioration of the corrosion resistance

in 0.9% NaCl water solution.
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