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Research and Production of a Low Carbon Bainitic
Steel XDB685 at Xiangtan Steel

Xia Zhenghai, Cao Bo and Cao Zhigiang
(R&D Center, Xiangtan Iron and Steel Co Ltd, Hunan Valin Group, Xiangtan 411101)

Abstract A low carbon Bainitic steel XDB685 [ <0.09C, 1.20 ~ 1. 60Mn, 0.015 ~0. 055Nb, 0.008 ~0. 030Ti,
0.2 ~0.6(Cr+Ni+Mo+B)] has developed by using TMCP ( Thermomechanical Controlled Process) - RPC (Relaxed
Process Control) - T (Tempering) technology. Test results showed that the yield strength of 40 ~ 60 mm steel plate was
=600 MPa, the tensile strength was =700 MPa, the impact energy at —40 “C was about 200 J, and the steel plate had
excellent weldability.
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Table 1 Chemical composition of low carbon Bainitic steel XDB685 /%

Si’ Mn P

S

Nb Ti Cr+Ni+Mo+B

<0.09 0.15 ~0.55 1.20 ~1.60 <0. 020

<0.020

0.015 ~0. 055 0. 008 ~0.030 0.2~0.6
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Fig.1 Continuous cooling transformation curves of low carbon
Bainitic steel XDB685 ’
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Table 2 Rolling and cooling parameters and mechanical properties of low carbon Bainitic steel XDB685

B/ BRI BEEBE IBRF-R F-28% ROEE/ BHEE/ RPCHEY Ry,/ R,/ A -0 C Ay
mm BEE/C mm HE/C BE/C C (€57 8 MPa MPa % J
1 085-1 035 930-848  795-605 625 8 17 575 ~625 685 ~705 24.0 98 ~175
20 1 088-1 030 65 928-848 792495 521 15 16 620 ~630 735 ~745 21.0 199 ~205
1 088-1 030 928-845  799-455 483 25 17 680 ~725 755 ~795 17.0 187 ~198
1 090-1 043 870817  788-604 628 6 38 600 ~620 725 ~745 22.0 202 ~204
40 1 080-1 046 120 868-812 791495 518 10 37 625 ~635 735~755 19.5 188 ~201
1 085-1 054 867815 790455 468 15 37 640 ~665 765 ~775 19.5 188 ~204
1 084-1 050 853821  790-595 620 6 60 595 ~625 705~720 21.0 197 ~208
60 1 087-1 048 160 850822  788-500 532 9 59 620 ~635 745~765 21.0 185 ~201
1 080-1 047 850861 790455 477 12 58 630 ~655 755~765  20.5 198 ~207
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Fig.2 Structure morphology of 60 mm plate of low carbon Bai-

nitic steel XDB685: (a) surface; (b) center
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Fig3 Effect of tempering temperature on tensile and yield strength, and elongation (a) and impact energy (b) of 40 mm plate of low

carbon Bainitic steel XDB685
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Table 3 Tensile and bending properties and impact energy of welding joint of low carbon Bainitic steel XDB685

B BEL R/ Hf -40 CHptzh/]
(K-em™')  R,/MPa HU%if D=3a,EZ5180° D=3a,[K% 180° ol mas 2240 1 mm
FIR 22.0 715,725 BH T SEIF 125,132,107  67,69,59 201,200,197
SR 19.5 705,715 B TEHF THF 99,87,88 68,77,84 205,187,179
g 19.4 710,715 2] T T 123,122,131  67,55,68 187,188,167
3 &£# Steel, Univ & Tech. Beijing ( English Edition) ,2001,8(3) ;214
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