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@8 [ Partitioning Effects during the Heat Treatment of Martensitic Stainless Steels and its Consequences on
Properties and for Practical Application (¥ )V7 ¥4 FNRAT ¥ L ZMOBILBEFRICBIT L/ 8—FT 1 a=v 7
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Reinhold Schneider’, Simona Kresser"?, Horst Zunko® and Christof Sommitsch?

"Department of Materials of Technology, University of Applied Sciences Upper Austria, 4600 Wels, Austria
*Institute of Materials Science, Joining and Forming, Graz University of Technology, 8010 Graz, Austria
*Voestalpine BOHLER Edelstahl GmbH & Co KG, 8605 Kapfenberg, Austria

Martensitic stainless steels (MSS) are an important group of steels for many applications. They usually contain
carbon and higher amounts of chromium. Recently also alloying concepts with nitrogen were established. Their typical
hardening consists of quenching and (multiple) tempering (Q&T). In the field of sheet materials for automotive
applications, the novel heat treatment of quenching & partitioning (Q&P) was introduced to optimize material
properties. As MSS often contain retained austenite (RA) after quenching and due to retarding effects of chromium on
carbide (nitride) precipitation, partitioning can take place during tempering.

This article provides a systematic overview of such partitioning effects on the microstructure, like amount and
stability of RA, as well as subsequent effects on mechanical properties. These effects were investigated on selected steel
grades with variations of heat treatment parameters. Additional modelling was conducted to predict the RA content.
Partitioning is a dominating factor for tempering up to 500C. While higher quenching temperatures usually increase
the RA-content, lower quench rates can reduce it due to carbide (nitride) precipitation. Rising tempering temperatures
up to 400C enhance austenite stabilization. Higher amounts of RA with reduced stability promotes transformation
induced plasticity (TRIP), which can be used to optimize materials properties. Tempering above 500C promotes
carbide and nitride precipitation and eliminates RA, leading to typical tempering condition. The amount of RA for
different austenitizing and quenching temperatures can be predicted well by the established model based on the
partitioning behavior of carbon and nitrogen.

Keywords : martensitic stainless steels, quenching and partitioning, retained austenite, modelling, material properties
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