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Microstructure and Corrosion Wear Resistance of Plasma Nitrided LDX2101

Lean Duplex Stainless Steel

LI Xiao-ying, TIAN Lin-hai, DOU Wen-bo, LIN Kai-jie, DONG Han-shan
(School of Metallurgical and Materials, University of Birmingham, Birmingham B15 2TT, UK)

Abstract: Lean duplex stainless steels are valued for its hybrid advantages of low cost, and good mechanical and corro-
sion resistance properties. However, the low hardness and poor wear resistance of alloys limited their widespread applica-
tions. In this work, LDX2101 lean duplex stainless steel was plasma nitrided (PN) for 10 hours at temperatures ranging
from 390 C to 480 C in a gas mixture of 25% N, + 75% H,. The microstructures, mechanical properties, corrosion re-
sistance, dry and corrosion wear resistance of the nitrided layers were investigated. The results showed that a hard and
compact case can be generated by PN on the LDX2101 steel surface. The thickness of the nitrided layer increased with the
treatment temperatures ranging from 5 pm to 28 pm. The original austenite and ferrite grains on the surface of LDX2101
are transferred respectively into S—phase (yy) and nitrogen saturated ferrite (ay) with e —Fe; N needles. The surface
hardness of LDX2101 can be improved by about 4 times and the dry wear area loss can be decreased by more than three
orders of magnitude after nitriding. The dry wear resistance of the nitrided layer depends on the hardness and thickness of
the layer, while the corrosion—wear property is closely related to the corrosion resistance of the layer. It is found that low

temperature (<420 C) plasma nitriding could effectively improve the corrosion—wear property of LDX2101 steel.
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Table 1 Composition of the LDX2101 duplex stainless
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Chemical composition

Steel name

C N Cr Ni Mo  Others
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Fig. 1 Cross—sectional morphologies of the plasma nitrided LDX2101 samples under different temperatures
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Table 2 EDX analysis in area ‘A’ and ‘B’, as denoted

Spot  we /% wyi/ Y% Cr/Ni  Hardness/GPa
A 21.52 1.65 13.04 8. 00
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