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Abstract
Based on the principle of vehicle lightweight, QP980 steel with a low-carbon C-Si-Mn was prepared
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by an integrated process of hot-rolling, ultra fast cooling and quenching and partitioning, replacing
the conventional offline heat treatment route, and then the microstructure and mechanical proper-
ties of the tested steel was studied. The results show that the tested steel develops a composite mi-
crostructure consisting of elongated martensite and film-like residual austenite, the volume frac-
tion of austenite is 9.1%, and carbon is enriched in the austenite regions, resulting in its stability at
room temperature. The strength plasticity product of the tested steel is 18.95 GPa-%, which meets
the requirements of the CR550/980QP grade and exhibits excellent cold workability. The steel serves
as a substitute for conventional mild steel, offers significant weight reduction in automotive body
structures and is suitable for cold stamping forming processes.
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Table 1. Chemical composition of tested steel (mass fraction, %)

F 1. WA LER D (RENE, %)

C Mn Si N P S Al Fe

fem

0.2 1.4~1.8 0.7 0.006 0.008 0.006 0.04 R
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Figure 1. Process flow chart of tested steel
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Figure 2. Microstructures of the tested steel with different magnification (a) x500; (b) x1000
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Figure 3. SEM micrographs of the tested steel with magnification
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Figure 4. TEM bright-field image of the experimental steel
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Figure 5. Stress-strain curves of the experimental steel
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Figure 6. Crussard-Jaoul plot of In(do/de)-Into reveal ¢ various stages of work hardening
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