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Introducing Martensite to Reduce Yield Ratio of Steel Plates
Rolled in Dual-Phase Region by Quenching
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Abstract: Grain refinement and delamination toughening can endow high strength and superior
toughness to laminated and ultrafine-grained steel plates rolled in the dual-phase region. The
previous study indicated that the laminated and ultrafine-grained steel plates possessed a high yield
ratio up to 0.9 when air cooling was applied after rolling. In the present study, martensite was
introduced to the laminated and ultrafine-grained steel plates by quenching after rolling to reduce
the yield ratio. We found that martensite with a volume fraction of ~ 14% was generated by
quenching followed by rolling at 750 C or 810 C. Continuous yielding behavior was present
during tensile testing due to the existence of martensite, and high work hardening rate was
obtained. As expected, the reduced yield ratio lower than 0.7 was realized so that the problem
that yield ratio was too high was solved for the laminated and ultrafine-grained steel plates.
Moreover, high strength and good toughness were acquired.
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Rolling schedule and equivalent strain rate (€)
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&/s7! 7.2 8.4

3 4 5 6 7
18 15 12 9 7
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Fig. 1 SEM morphologies and EBSD analyses results of the tested steel plates
(a)—DPR750 - SEM; (b)—DPR810 - SEM; (c)—DPR750 - EBSD; (b)—DPR810 — EBSD.
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Fig. 2 Engineering stress-strain curves of the tested
steel plates during tensile testing
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Table 2 Tensile properties of the tested steel
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DPR750 586 888 0. 66 0.17 22.1
DPR&10 508 819 0.62 0.19 26.9
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Fig. 3 Charpy impact toughness of the tested steel plates
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