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Article Information Abstract
Original Research Paper In the present study, the effects of adding 2.5 wt,% of chromium on the phase transformation, microstructure,
Received: 20 March 2020 and mechanical properties of a medium Mn advanced high-strength steel containing 4.5 wt.% of manganese

First Decision: 25 April 2020

Accepted: 21 May 2020 were investigated. The addition of chromium increased the hardenability and a fully martensitic structure

formed after the hot-rolling process and air-cooling of the rolled sheet. Consequently, austenitization and

rapid cooling which are part of the production route of medium-manganese steel sheets were eliminated. Also,

éﬁmzﬁ' because of the formation of carbides stable at higher temperatures, the addition of chromium made it possible
Advanced High-strength Steel to choose higher annealing temperatures. The investigation of the microstructure, phases, and hardness
Austenitization ~ and  quenching confirmed the formation of martensite with a hardness of 461 HV after hot rolling process. Performing
process intercritical annealing at 700°C for 10 min caused the austenite reversion and produced satisfactory

Air Cooling, Intercritical annealing mechanical properties, including an ultimate tensile strength of 940 MPa and an elongation of 17%. The

reverse austenite phase, the considerable reduction in the hardness, and the enhancement of elongation after
annealing verified the intercritical annealing process.
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Fig. 2 Carbon equilibrium percentage (wt. %) versus annealing
temperature for a) the proposed alloy, and b) Ref [1] alloy.
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Table 1 Chemical composition of investigated alloy in this study.
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Fig. 1 The equilibrium diagram and phase percentage, a) the proposed
alloy, and b) the alloy proposed in [1].
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