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Influences of Dynamic Carbon Partitioning Process on Microstructure Development
and Mechanical Properties of Advanced High Strength Steel
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ABSTRACT: This paper aims to make steel exhibit attractive properties as high strength and good ductility. A novel one step
method for forming Q & P integration-Hot Stamping-Dynamic Partitioning (HS-DP) process was proposed. The proposed
HS-DP process was simulated with salt bath heat treatment. The effect of microstructrue and mechanical properties in a
low-carbon AHSS with different cooling rate of the new process was investigated with scanning electron microscopy (SEM),
X-ray diffraction (XRD) and tensile test methods. The impact of retained austenite was also discussed, especially the influences
of elongation caused by various retained austenite volume fraction and carbon-content. Microstructure of the steel subjected to
HS-DP treatment was mainly composed of initial quenched martensite phase, final quenched martensite phase, final quenched
martensite phase and retained austenite phase formed. This experiment steel illustrates the promising used in hot stamping dy-
namic carbon partitioning process.
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Tab.1 Chemical composition of 94” experimental steel (mass fraction) %
Steel C Si Mn Ni Cr Mo Cu Ti B Al
94* 0.19 1.55 1.53 0.95 1.01 0.45 1.01 0.033 0.0027 0.025
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Fig.1 Schematic illustration of HS-DP heat treatment
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Fig.2 Sample dimensions for tensile tests.
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Fig.3 SEM micrographs showing microstructures of steels after HS-DP process
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Fig.4 Cooling curve of HS-DP under heat treatment process
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