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Abstract Effect of 0.09% ~0. 14% C content on structure and mechanical properties of 2Mn-0. 003B-0. 05Ti micro-
alloying steel cold drawn with 5% ~50% reduction and aged at 100 ~500 °C for 2 h has been studied. Results show that
with lower carbon content (0.09% ~0.12% C), the finer and uniform distributed granular bainite structure in steel is ob-
tained, while with 0. 14% C, the lumpy ferrite shall occur in structure; at same cold-drawing reduction, with increasing
carbon content the strength of steel increases and plasticity decreases, and the larger the reduction, the more significant the
tendency; and with increasing carbon content the increment of strength of steel aged obviously decreases.
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Table 1 Chemical compeosition of test steel /%
wS C Si Mn B Ti Als P S

BS 0.09 0.27 2.03 0.003 0.05 0.02 0.005 0.003
B6 0.12 0.28 2.02 0.003 0.05 0.03 0.006 0.006
B7 0.14 0.26 2.00 0.003 0.06 0.02 0.005 0.005
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Fig. 1 Structure morphology of forged Mn-B-Ti steel: (a) 0.09%C, (b) 0.12%C, (c) 0.14%C, optical; (d) 0.12%C, M-A island, TEM
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Fig.2 Structure morphology of cold-drawn 0. 09% C Mn-B-Ti steel, reduction /% ;: (a) 10; (b) 21.6; (c) 29.7; (d) 48.9
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Fig.3 Effect of carbon content and cold-drawing reduction on mechanical properties of Mn-B-Ti steel
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Table 2 Mechanical properties of forged, cold-drawn and cold-drawn + aged Mn-
B-Ti steel with different carbon content

g T HRBEE R./ Ryo2/  Rpo/
% RE (y)/% MPa  MPa R, V% %%
0.09 & 0 708 465  0.657 21.8  69.0
Hrk 29.7 925 885  0.957 11.5  61.8
300 °C 120 min B3 29.7 1030 1018  0.98 11.0  60.8
0.12 s 0 750 478 0.637 19.5  65.3
hrif 29.7 958 885  0.924  10.8  60.0
300 C 120 min Bf3K 29.7 1018 998  0.980 12,8  60.5
0.14 B 0 728 450  0.618 22.5  63.8
Pk 29.2 1040 958  0.921  11.0  54.0
300 C 120 min B3 29.2 1065 1045 0981 11.8  61.3
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