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Abstract Low carbon ultra-fine grain steel was fabricated by multi-pass rolling at room temperature, total reduction is
50% and 70% respectively and annealing at 500 ~650 °C for 2 min, martensite microstructure of low carbon steel Q235B
obtained quenching after austenitizing. The effect of rolling reduction on microstructure and properties of ultra-fine grain
steel was studied. Microstructure evolution was examined by optical microscopy and scanning electron microscope. Chemi-
cal composition of precipitate particles have been analyzed by energy dispersive spectrometer and the mechanical property
was measured by an Instron-5969 tensile tester. The results indicate that cold-rolling and annealing with martensite initial
structure can fabricate ultra-fine grained steel, the strength is nearly the double of that of the original steel. In addition,
with the increase of the reduction amount, the recrystallization temperature decreases, and cementite particles can grow up
easily, which is not effective to the improvement of the mechanical properties of ultra-fine grained steel. Under the same
annealing process, the grain sizes of ferrite and cementite increase, and the comprehensive mechanical properties of speci-

mens decrease with the reduction amount increases.
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Fig.1 Experimental procedures
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Fig.2 Morphology of martensite of quenched steel Q235B
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Fig.3 Morphology of cold-rolled deformed martensite of steel

Q235B with reduction 50% (a) and reduetion 70% (b)

Carbides

4 FETES50%Y4, Q2358 #1f9 500 °C (a) ;550 C (b);
600 °C (¢) #1650 C(d)iBAALIER

Fig.4 Structure morphology of 50% reduction cold-rolled steel

Q235B annealed at 500 € (a) ,550 C (b) ,600 C(c) and 650

C(d)
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Fig.5 Morphology and energy spectrum analysis of cementite in

50% reduction cold-rolled steel Q235B annealed at 650°C for 2

min
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Fig.6 Structure morphology of 70% reduction cold-rolled steel

(Q235B annealed at 500 C (a),550 € (b) ,600 €T (c¢) and 650

T(d)
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Table 1 Tensile strength, elongation, ferrite size and Fe,C

size of fully recrystallized steel Q235B

EFTR/ Bk HIERE/ Ee/ PSR T3 FeC
% BEE/C MPa % R~/nm  R-~/nm
50 650 854.0 15.7 310 101
70 600 753.8 16.5 288 123
70 650 558.2 21.5 390 148
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