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DEVELOPMENT OF PULSED LOW ENERGY ION IMPLANTATION FOR NITRIDING
OF AUSTENITIC STAINLESS STEEL

Stephan Mändl

1

, D. Manova

2

, F. Scholze

2

, H. Neumann

2

.

1

Leibniz-Inst. f Oberflächenmodifizierung, Leipzig, Germany .

2

Leibniz-Institut für

Oberflächenmodifizierung, Leipzig, Germany

stephan.maendl@iom-leipzig.de

Formation of hard and wear resistant expanded austenite layers by nitrogen insertion

using plasma immersion ion implantation (PIII) is a well established technology in

laboratory settings. While a 3D capability is given, the use of high voltages, creating

large secondary electron emission as well as low current densities to limit the thermal

load, with subsequent supply limited layer growth, disallows this method for

straightforward and inexpensive industrial use. In contrast, broadbeam low energy ion

implantation (LEII) with acceleration voltages below 2 kV and high current densities

lead to excessive sputtering, thus limiting effective layer growth and increasing the

surface roughness, while additional substrate manipulation is necessary.

Using a pulse low energy ion implantation with an electronic beam switch operating in

the kHz regime, a more efficient nitriding process is possible than with either PIII or

LEII. Beside the pulsed mode, a fast and precise external heating system for controlling

the substrate temperature is necessary. Using such an experimental setup, it is shown

that the ion energy itself does not influence the nitrogen uptake and layer growth for

acceleration voltages between 0.8 and 2.0 keV, as long as the exact same substrate

temperature is maintained. In contrast, an optimum nitriding efficiency was observed for

a duty cycle between 20 and 35%. At lower duty cycles, not enough nitrogen was

available to allow the formation of expanded austenite, while higher duty cycles led to a

reduced layer thickness caused by higher sputtering induced by the increased ion

bombardment itself.
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