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A COMPARATIVE STUDY ABOUT MECHANICAL AND TRIBOLOGICAL
PROPERTIES OF LDX2101 DUPLEX STEEL SUBMITTED TO DIFFERENT ION

NITRIDING PROCESSES
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A comparative study on microstructure, mechanical and tribological properties of

LDX2101 duplex steel (ferritic plus austenitic) submitted to different nitriding processes

is reported. Samples were submitted to three different nitriding processes: (a) N

2

+

 ion

implantation (II); (b) plasma immersion ion implantation (PI3); and (c) glow discharge

(GD) with 20/80 N

2

/H

2

atmosphere. The working parameters included different substrate

temperatures ranging from RT to 430°C. X-ray diffraction patterns obtained at glancing

incidence showed the formation of expanded austenite as well as iron nitrides (gama

prime-Fe

4

N and epsilon-Fe

2+x

N) at different concentrations as a function of the

temperature and nitriding process. The use of Beraha's reagent revealed that the

modified layer thickness can reach tens micrometers in depth for 430°C GD process.

Hardness profiles obtained by instrument indentation with loads applied normal to the

modified surfaces showed that the maximum hardness is about 18 GPa for 430°C GD

process. Friction coefficient profiles were obtained by using reciprocating sliding tests

with a counter body of WC (Co). These profiles indicated that the running-in regime

increases significantly only for the GD processes while for II and PI3 it did not occur

because the modified layers were thinner. By increasing the surface hardness, the

grooves' profiles at a nano scale showed reduction in the amount of material displaced

for all of the ion processes. Roughness for samples treated at temperatures higher than

300°C was observed and the wear initially is by mechanical compactation of asperities

before groove formation when then both abrasive and adhesive wear is present, as

revealed by scanning electron microscopy (SEM). For 300ºC GD nitriding, the wear

tests produced surface embrittlement disclosed by grain boundary fracture when

material is pulled out. This can be attributed to hydrogen degasification process that is

favored at ferritic to austenitic grain boundary.
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