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An Analysis on Precipitated Phase Particles in Low Carbon
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Abstract The precipitated phase particles in femite-martensite dual phase steel (0.08C, 0.22Si, 1.02Mn,
0. 02Nb, 0.013Ti, 0. 034Al) rolled by 450 mill with control rolling and cooling process in laboratory has been studied by
using carbon extraction-replica technique. Results showed that there was (Nb, Ti) (CN) precipitates with size being doz-
ens nm at 1 200 C; with energy dispersive X-ray spectrometer analysis, the Nb content in smaller particles was higher than
Ti content of which the shape was irregular, and in large particle of which the shape was rectangle, main content was Ti
with minor Nb; and in steel by control rolling and cooling, the (Nb, Ti) (CN) was interstitial precipitated phase and

mainly precipitated at grain-boundary.
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Table 2 Control rolling and cooling process and mechani-
cal properties of test steel

#A RWOTH B BRI SRR WA o
RE/C RBEE/C BYE/C  MPa MPa %

0.08 0.22 1.02 0.02 0.013 0.034

830 740 120 360 565 36.98 0.64
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Fig.1 Structure morphology of control rolled and cooled dual phase steel: (a) 4% nitric acid-alcohol etching, optical; (b) Lepera

etching, optical; (¢) 4% nitric acid-alcohol etching, SEM
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Fig.2 Morphology of ferrite grain (a), zigzag martensite (b) and trans-granular precipitates in control rolled and cooled dual phase
steel, TEM
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Fig.3 Photograph of extraction-replica of dual phase steel: (a), (b) 1200 °C for 5 min, water cooling; (¢) control rolled and

cooled; (d) diffraction pattern of precipitated particles at (b)
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