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V-N Microalloying Q550D High-Strength Mid-Thick Steel Plate
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Abstract; The controlled rolling and controlled cooling test was conducted on V-N microalloying
Q550D high strength steel plate. The microstructures at different positions along the thickness of
the steel were studied and the mechanical properties were tested. The results showed that the
microstructure of V-N microalloying Q550D plate is composed of polygonal and acicular ferrites.
From the surface to the center of the test sample, the average grain size increases, while the mass
fraction of acicular ferrite decreases. It was also observed that the size of (Ti, V)N precipitates is
20 ~ 30 nm and the size of V(C,N) precipitates is smaller than 10 nm, and both precipitates
distribute dispersedly in the matrix of polygonal and acicular ferrites. The yield strength, tensile
strength, elongation and impact work at —20 C of test steel were 651 MPa, 733 MPa, 18% and
170 J, respectively. The fine grain strengthening, precipitation strengthening, dislocation
strengthening, solid solution strengthening and acicular ferrite strengthening were the major
mechanisms of strengthening. Meanwhile, the role of fine grain, low C component and the
formation of acicular ferrite were the major mechanisms of toughening.

Key words; Q550D; V-N microalloying; mid-thick plate; strengthening mechanism;
microstructure
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Table 1 Thermo mechanical control process (TMCP) parameters of test steel
FEREE/C ZYOFRLIRE/C RRRJSE/mm KELRE/C TR/ C KYRURE/ T
1020 ~1 050 850 ~900 60 800 ~ 850 750 ~780 550 ~ 600
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Table 2 Chemical compositions of test steel ( mass fraction) %
C Si Mn S P Als \'% Ti N
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Fig. 1 Microstructures at different positions along thickness of test steel
(a)—1/8 JRREAb; (b)—1/4 JEEEAE; (o) —1/2 JEEEEAL.
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Fig. 2 SEM images of acicular ferrite at different positions along thickness of test steel

(a)—1/8 JEEEAL; (b)—1/4 JEEERL; (c)—1/2 JEEEAL.
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Fig. 3 TEM images at position of 1/4 thickness of test steel, associated with chemical composition of precipitates
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Fig. 4 Impact work of test steel at different
temperatures
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