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Processing design and microstructure and mechanical properties
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Abstract: A new type of high aluminum ( 1.8% Al) Q-P-T high strength steel was designed and studied. Its heat treatment process
parameters were designed based on the calculation using both the JMatPro 6.0 software and the CCE ( Constrained Carbon Equilibrium)
model. Microstructure and mechanical properties of the steel after the Q-P-T treatment were studied by means of SEM TEM and tensile
test. The results show that the microstructure consists of lath martensite carbon-enriched residual austenite and dispersed carbides where
the martensite and the dispersed carbides guaranteed the strength the retained austenite guaranteed the plasticity. The high tensile
strength ( o, =1260 MPa) and the high total elongation (§ =18%) are obtained by easily controlled Q-P-T process so that the feasibility

of the high aluminium Q-P-T steel is proved.
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Fig.3 Calculated curves of the amount of residual
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Fig.4 Schematic diagram of Q-P-T process
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Fig.7 SEM micrographs showing the microstructure in Q-P-T treated samples with QT =185 C  PTT =400 C and
PTt=(a) 10s; (b)30s; (c)60s; (d) 180 s; (e)300s; (f) 1800 s
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Fig.8 TEM micrographs of the experimental steel when QT =185 C and PTT =400 C  (a) PTt=10 s brightfield image
showing the morphology of the lath martensite and residual austenite; (b) PTt =10 s darkfield image of retained austenite;
(¢) corresponding selected area diffraction pattern; (d) PTt =180 s brightfield image showing the morphology of the
lath martensite and residual austenite; (e) PT:t=180 s dark-field image of retained austenite; (f) PT:=180 s

the morphology of the carbides and corresponding diffraction pattern
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