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Investigation of the effect of time and temperature of plasma nitriding on
the microstructure and growth of nitrided layer in hot working tool steel
AISI H11 and plastic injection mould steel AISI P20

N. NayebPashaee, H. Madanipour, M. Soltanieh and Sh.Kheirandish
Department of Metallurgy and Materials Engineering,Iran University of Science and Technology
H. Aghajani
Department of Mechanical Engineering, Tabriz University
(Received 28 October 2011, accepted 22 July 2012)

Abstract

In this study, pulsed plasma nitriding treatment was performed on hot work tool steel AISI H11 samples and plastic mould
steel AISI P20 samples at different process temperatures of 500°C and 550°C for 5 and 10 h in gas mixture of 75% N2 - 25%
H2. Diffusion zones and compound layers were studied by optical and scanning electron microscopy and the surface phases
were determined by X-ray diffraction analysis. M oreover, micro hardness changes from surface to core of the samples were
determined. Results have shown that, at any specific plasma nitriding temperature and time, due to the microstructure and
appropriate paths for diffusing of nitrogen in AISI H11 in comparison with AISI P20, the diffusion and compound layers of
AISI H11 are thicker than that of AISIP20. Regarding the results of EDS, upward diffusion of carbon occurred during the ion
nitriding of AISI P20, but EDS analysis of diffusion zone of AISI H11 does not show carbon. XRD results have shown that
nitriding layer in AISI H11 is composed of y-nitride and e-nitride,while e-nitride was the most forming phase in AISI P20 at
all the process parameters. The results of micro hardness profiles at the same depth, have shown that AISI H11 is harder than
AISI P20.
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