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Abstract

To address the demand for high-performance materials in automotive lightweighting and the “dual
carbon” strategy, 1200 MPa-grade hot-rolled dual-phase steel was fabricated using the TMCP-
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UFC controlled rolling and controlled cooling process with 4 s relaxation heat treatment. Systematic
investigations were conducted on the microstructure, alloy element distribution, mechanical prop-
erties, and strain hardening behavior of the test steel using SEM, TEM, and universal tensile testing
machines. The results demonstrated that the microstructure consisted of fine equiaxed ferrite and
dispersed martensite islands, with a martensite volume fraction of 63.2%. The test steel exhibited
a tensile strength of 1302 MPa, elongation of 15.0%, plastic strain index of 0.10, and yield strength
ratio of 0.60. Through low-alloying design and synergistic control of controlled rolling, controlled
cooling, and ultra-fast cooling processes, DP1200 dual-phase steel with optimal strength-plas-
ticity balance was successfully developed.
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Table 1. Chemical composition of tested steel (mass fraction, %)

F 1. IRWUERD(RETH, %)

C Mn Si Nb P S Al Fe
0.2 1.4~1.8 0.7 0.06 <0.008 <0.006 0.04 RE
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Figure 1. Process flow chart of test steel
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Figure 2. Microstructure of high strength DP1200
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Figure 3. Microstructure of test steel
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Figure 4. Composition analysis of the test steel (a) Matrix; (b) Precipitate

B 4. AWML I (a) BAE; (b) T4
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Table 2. Comparison table of mechanical properties between test steel and other steel grades

%= 2. MIENSE MR NF TR

b4 FR R /MPa Rn/MPa  Aso/% n Re/Rn  #IHUGPa-%
RIS N 786 1302 15.0 0.10 0.60 19.53
%L DP1200 [16] 770 1261 12.5 0.12 0.61 15.76
%% DP1200 [17] 545 1205 10.5 0.45 12.65
C-Si-Mn-Cr-Nb 1& %[ 17] 530 1235 11.5 0.43 14.20
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Figure 5. Microstructure of high strength DP1200
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Figure 6. Stress-strain curve of dual phase steel DP1200
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Figure 7. Crussard-Jaoul plot of In(do/de)-Ino reveal various stages of work hardening
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