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Review of Quenching-Partitioning-Tempering ( QPT) Steels

LI Yu, LI Wei, JIN Xuejun
(School of Materials Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: In view of the quenching-partitioning-tempering ( QPT) process proposed in the development of advanced high
strength steel, a review of high strength QPT steel is conducted from three aspects: heat treatment, microstructure evolution
and carbon partitioning process. The strengthening and toughening mechanism based on microstructure regulation is summa-
rized from the optimization of mechanical properties. It is proposed that the optimum microstructure of ultra-high strength
QPT steel consist of filmy retained austenite and lath martensite with a thickness of hundreds of nanometers, and dispersed
nano-sized carbides in the matrix. Moreover, QPT procedure is not only limited in low/medium- and high-carbon micro-al-
loyed steels, new QPT process and hydrogen embrittlement ( HE) are investigated to design QPT steels with comprehensive
strength, ductility, toughness and HE resistance. This work summarizes the newest approaches in QPT steels and discusses
the foundation and application research trends of QPT procedure.
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Fig. 3 Carbon distribution in austenite as a function of partitioning time and distance ( Austenite/martensite phase
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