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Effect of Ferrite Content and Distribution on Microstructure and Properties of
Ultra-high Strength Martensite-Ferrite Dual-Phase Steel

QIAN Yajun', LIU Wenjian®
(1. Xiangtan Iron & Steel Co., Lid. of Hunan Valin, Xiangtan 411101, Hunan, China; 2.School of Materials Science
and Engineering , Central South University, Changsha 410083, Hunan, China)

Abstract; Martensitic steel with different ferrite content and distribution was firstly fabricated by heat treatment. Then,
the effects of ferrite content and distribution on the microstructure and properties of such ultra-high strength martensitic
steel with yield strength more than 1 100 MPa was explored based on microstructure characterization and mechanical
property tests. The microstructure evolution and strengthening and toughening mechanism were also analyzed. The results
show that with a small amount of ferrite uniformly distributed in the martensite matrix, the steel sample in the experiment
can exhibit not only ultra-high yield strength (1245.44 MPa) and tensile strength (1411.96 MPa ), but also higher
impact energy (80 J) at low temperature, presenting the optimal comprehensive mechanical properties. A small
amount of ferrite in the local area continuously distributed along the rolling direction can slightly improve the tensile
strength, but the unevenly distributed ferrite can improve the stress concentration and reduce the toughness. An
increase in the content of continuously distributed ferrite can improve the tensile strength, but the formation of banded
martensite and improved stress concentration make the toughness of the steel sample in the experiment substantially
reduced.
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Table 1  Chemical composition of experimental steel %

C Si Mn P S Nb \
0.16 0.30 1.12 0.009 0.002 0.022  0.053
Ti Ni Cr Mo B Al Fe
0.018 0.32 0.21 0.54 0.001 8 0.03 At

1 SRERARMAR

Fig.1 Microstructure of experimental steel
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Table 2 Heat treatment process of experimental steel

i BERRBE/C WREKGRE/C EKRE/C
st — 840 230
s2 — 820 230
s3 860 840 230
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Fig.2 OM and SEM images of experimental steels
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Fig.4 Tensile curve and mechanical properties

of experimental steels
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Fig.5 Microstructural evolution mechanism of experimental steels
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Fig.6  Schematic diagram of microstructure of experimental steels
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illustration of toughening mechanism
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