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Study on Microstructure and Properties of S90L Auto
Beam Steel and Its Trial Production

Dou Zhiyong, Huang Bin,Luo Youyuan
( Sichuan Chuanwei Vanadium & Titanium Metallurgical Technology Development Co. ,Ltd. , Chengdu 610100, Sichuan, China)

Abstract: Through rolling simulation of 590L auto beam steel, microstructure and properties of the steel
under different microalloying conditions are investigated. Research results show that microstructures of ac—
icular ferrite and a small amount of bainite obtained from microalloying with Nb, V, Ti, and B can satisfy
the strength and toughness requirements of 590L auto beam steel. According to the research results in the
laboratory as well as production experience, trial production has been carried out and qualified 590L auto
beam steel has been successfully developed through optimization of composition and process design. The
microstructure and properties of the steel so produced can fully meet the users’ requirements.
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Table 1 Composition design for the tested steel %

g5 C Si Mn p S Nb Ti v B
1* 0.08 0.3 1.4 0.012 0.010 0.03 0.015

2% 0.08 0.3 1.4 0.012 0.010 0.03 0.015 0.04

3# 0.08 0.3 1.4 0.012 0.010 0.03 0.015 0.001 5
4* 0.08 0.3 1.4 0.012 0.010 0.03 0.015 0.04 0.001 5
5% 0.08 0.3 1.4 0.012 0.010 0.04 0.015

6% 0.08 0.3 1.4 0.012 0.010 0.04 0.015 0.04

7% 0.08 0.3 1.4 0.012 0.010 0.04 0.015 0.001 5
8% 0.08 0.3 1.4 0.012 0.010 0.04 0.015 0.04 0.0015
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Table 2 Process parameters for rolling simulation
VREE/°C JE T H/mm x5 /mm

IHEL 1150 0 50

. H—i8 1100 8 42

AL o | 1020 12 30

H=E 960 10 20

ERUE 920 6 14

HiEL SBHHE 890 4 10

SHNIE 8360 4 6
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Table 3 The mechanical and process performances and microstructures of the tested steel

e ABIREE/C JEIREREE /MPa

PUBRE /MPa WG KA /% apidiZi( -40 °C) /] 35 mm 58875 180°d =1 a A

1#
o#
3#
4#
5%
6*
7
g#

635
630
634
620
635
620
635
640

590L Z3R

499
527
520
515
475
578
536
525

=450

556
599
618
698
618
660
640
636

590 ~720

24.7
23.9
24.5
20.0
23.6
21.1
23.3
25.6
=18

55.5 B PF +P
62.2 ok PF + P + QF( /1)
82.5 Ak AF + B + PF( /)
71.2 e B + AF
62.3 Bk PF + AF + B( /> 4)
58.2 ] AF +B
75.7 Bk PF + AF + B
82.4 Ghg QF + AF + B
=27 &

TE: PF - ZIUJEARRIR, P - BOLIK, QF - MEZ AR R, AF - SRR BRE I, B - DL
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Microstructure of the tested steel
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B2 g9 (47.8%) SEM i A
Fig.2 SEM photos of the tested steel (4",8%)
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Table 4 Melting composition control of CW590L %0
C Si Mn P S Nb Ti v B
<0.12 0.30~0.40 1.00~1.10 <0.025 <0.015 0.020 ~0.035 0.015~0.025  0.015~0.025 0.001 0 ~0.002 0

x5 CWSIOL 3LHRESH
Table 5 Rolling temperatures of CW590L °C
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Table 6 Mechanical and technical properties of
CWS590L steel for auto beam

W 5(180°
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/MPa /MPa 1% 421 ay erfszeson ( —40 C)
SEHIME 505 630 27 99.2 61
BRAM 480 660 31 87
fi/ME 465 605 25 46
FREESR =450 590 ~720 =18 Foxis =27
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Fig.3  Microstructure of CW590L( mechanical polishing,

etching with 4% nitric acid and alcohol solution)
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