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Effect of Controlled Rolling and Cooling Process on
Microstructures and Mechanical Properties of
Low Carbon Bainitic Steel AH80DBD

Chen Yinze, Li Na, Song Liwei, Ma Zhiqgiang
( Technology Centre, Anyang Iron & Steel Group Co. , Ltd. , Anyang, 455004 )

Abstract; The effect of microstructure on impact properties of AH80DBD low carbon bainite steel is analyzed by macro-
fractography, scanning fractography, metallography and transmission electron microscope. The experimental results show
that by cooling rate 22°C /s after rolling, the microstructure with better impact toughness( —20 “C A, 204-235 ]) is granu-
lar bainite + Lath Bainite + fine M-A. With distance between lath 200400 nm, by cooling rate 12 °C/s after rolling, the
distance between lath is ~800 nm, and the —20 C Ay, of steel is only 41-57 J. Therefore, the cooling rate of AH80DB
is greater than 20 °C/s during production.
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Table 1 Chemical composition of AHS80DBD steel/ %

i C Si Mn P 5 Nb Ti Cr Mo B
Sl {4 0.07 0.25 1.70 0.015 0.003 0.055 0.018 0.20 0.15 0.0015
FrifE =0.12 =0.50 =2.0 =0.020 =0.010 =0.10 =0.03 =0.80 =0.50 =0.003
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Table 2 Rolling process parameters for AHS0DBD steel 25mm coil plate

B ZHEE/mm CJFRIE/TC ALRIE/C SRR E/s

KB BRI/ T AT ROK%) BHEE/(C-s7)

1" 71.74 898 730 15
2t 71.70 899 742 10

441 ST 12
433 e 1k Y 1) 2

3 AHS0DBD 25 mm R &89 18k
Table 3 Mechanical properties of AHS0DBD steel 25 mm
coil
imEE Ry/MPa R_/MPa Ag/% shibidypil Agy( =20 C)/J
1* 778 844 37.5 | 41,71,57
2* 744 817 33.5 ) 204,208 ,235
flkbrifE =690 770 ~940 20 Y1l =47
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Fig.1 Morphology of macro fracture of AHSODBD steel 25 mm coil plate: (a) sample 1%, cooling rate 12 °C/s;(b) sample 27, cool-
ing rate 22 C/s
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Fig.2 SEM structure morphology of impact fracture of AHS80DBD steel; (a) sample 17;(b) sample 2°
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Fig.3 Metallographic structure morphology of AH80DBD steel :
(a) sample 1*;(b) sample 2*
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Fig.4 Morphology of lath bainite (a) (b) and partial precipitate (¢) (d) in AHS80DBD steel; (a) (c) sample 1%; (b) (d)sample
2*, transmission electron microscope
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