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steel C Si Mn P S Al 
TBF 0.20 1.51 1.51 0.015 0.0011 0.040
TDP1 0.10 1.49 1.50 0.015 0.0012 0.038
TDP2 0.20 1.51 1.51 0.015 0.0011 0.040
TDP3 0.29 1.46 1.50 0.014 0.0012 0.043
TDP4 0.40 1.49 1.50 0.015 0.0012 0.045
MDP 0.14 0.21 1.74 0.013 0.0030 0.037
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V �( ����� 2 g§�n¢R\�aÏ�\�  

(dp°17.4 mm, rp°3.0 mm, dd°22 mm, rd°1 mm)

TA :  #�}6¤ªA/  f,  f�m( , f¢0 : � 2 g���/Ì½}6Í|�����/ÉÊ #�}¡|��ìG�
��/C¢0 : ÉÊ #�}¡|���ìG�O A/YS : !"#�/TS : Ï�@I/UEl : ßÂmn/TEl : $m
n/RA : %wL  

(a) (b) 

5&m 

steel T A f f�m f¢0 C¢0 YS TS UE l TE l RA
(�) (vol%) (vol%) (vol%) (mass%) (MPa) (MPa) (%) (%) (%)

TBF375 375 8.9 0 8.9 1.16 971 1154 4.4 7.8 40.3
TBF450 450 19.3 8.1 11.2 0.96 617 918 14.2 18.2 44.5
TDP1 400 19.9 0 4.9 1.31 429 651 27.8 37.2 49.2
TDP2 400 35.3 0 9.0 1.38 526 825 31.7 36.0 44.0
TDP3 400 44.1 0 13.2 1.41 562 895 28.6 32.2 41.8
TDP4 400 55.1 0 17.0 1.45 728 1103 29.2 32.8 41.8
MDP - 27.1 27.1 - - 593 783 8.3 13.1 44.5
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