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Abstract: Taking S355J2G4 locomotive steel produced by Ansteel ASP 2150 production line as
the research object, the strength and toughness of the S355J2G4 locomotive steel were simultaneously
improved through compositon design, thermo-mechanical control process. The law of organizational
evolution was analyzed by using EBSD and other methods, and the relationship between
microstructure and properties was revealed. The results showed that the final rolling temperature was
860 °C, and the coiling temperature was reduced from 600 °C to 550 ‘C, the microstructure changed
from ferrite and pearlite to ferrite and bainite. The yield strength was increased by 31 MPa, the tensile
strength was increased by 27 MPa, the elongation was decreased by 4.5%, and the impact energy at
—40 °C was decreased by 96 J. The coiling temperature was 600 °C, and the final rolling temperature
was reduced from 880 °C to 860 °C with the microstructure composed of ferrite and pearlite. The yield
strength was increased by 32 MPa, and the tensile strength was increased by 14 MPa. The elongation

was increased by 1.5%, and the impact energy at —40 “C was increased by 18 J, realizing synchronous
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improvement of strength and toughness. The optimal production process for S355J2G4 was a final

rolling temperature of 860 °C and a coiling temperature of 600 °C , which provided reliable data

support for the matching of the entire process involved in the actual production of hot-rolled strip steel

products models in the field of metal materials.
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Table 2 Hot Rolling Process Parameters of S355J2G4 Steel

it VRErC RELIEESC REELIRESC BRI/ C

1 1208 1023 880 600
2 1206 1021 860 600
3 1207 1021 860 550

the S355J2G4 Steel (Mass Fraction) %
C Si Mn P S Nb Fe
0.156 0.188 1.279 0.016 0.004 0.01~0.03 Bal.
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Fig. 1 Schematic Diagram of Sampling Location
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Fig. 2 Mechanical Properties of the S355J2G4 in
Different Hot Rolling Process
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Fig. 3 Microstructure of S355J2G4 at Different FDT and CT



¥ 4 4% K
2026 % % 5 M ANGANG TECHNOLOGY % % 461 #4

5.2 -
(0)4'8 i (d)o. 24 F
L a0t oy
£ 50.18F
T 3.2F g
Q [}
© ~
£ o2.4r = 0.06
Siel =
= 0.12F

0.8F ‘ e~

0 | 0 ||,|||.um,,wr.—.f.m,;’.'../.7ﬂ..,.||||||||,|unlllu,iim*
S () 5 15 25 35 45 55
Grain Diameter/nm Misorientation/(°)

(a) ARRLIRCEIEL s (b) S5 1 (REN AL 0=>10° A 5, 212 /N B 2°<0<10° i 5 5
(c) ARLRST 430 5 (d) AL R £ 4370
B4 S355)2G4 EE%LIR A 880 C, BEUREE 600 CTH EBSD £ R
Fig. 4 EBSD Results of the S355]J2G4 Steel at the FDT of 880 °C and the CT of 600 C
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Fig. 6 the Microstructure and Precipitation of the S355J2G4 Steel at Different FDT

223 EHRESHT

ASTRDRE SLIR R S35572G4 B4 130U 45 ¥4 Al A
HARUNEL 6 BT 7R o

I E 6(a) .6(d) B A AR i Ak 1 437
HEOL, B 6(b) . 6(e) B B A H il 50 H AT Hh Pk
TIEHL, B 6(c) .6 (£) X BT H BB T Bl 73 264 7
T MM, 82 N Nb(C N)KLF . Hr A9 Nb
(C N RCETHL A ST B LE FF L i B ECAAR ks
PR, T A e s il R 28 R TR IR 22, 3 3 4 it
s Ak AT AT AR 1L BB A5 A A Y ) 2
AET L R R TR A RS FLIR L REAR 2ok v i 4
o, B AR T A a5 B 3 0, DT TR G 20 /0N (R
FRCAAIT HE A 5 RS L TR EE B AT, TR 10 P S 45 g 5 5 2
— 32 —

JE v AR T VR BT H A R AZ A5, B AT AR
A3 AR BRI B R B AR SR RS SLIR
JEREAR, BT3B RS B8 1 0855 , A A A K o e
5 IR0/ IN 1 At/ ING BT A AT AT 8 T LA A
FER S A P2 A AR R, 2 AR e 4.

g5 A N A EL T2 X g 2 P BE Y 2 i &5
B, B BOR B 600 °CF R LI B th 880 CRE =
860 °C, 4k i & Al i T I ik 55 T % B3R,
T 470 3 O d B T, 3208 B G Ok [T 4
s Ak AR B LR S R A RS FLIELEE 860 °CL &
U 550 °CTF, DUEGAAR () 77 A5 0 s 5 | J A8 fif
()T R R, S ARIIE S35502G4 R M BE
A7 TR SLIRLEE B E R 860°C



% 4R ¥ K

2026 % % 54

ANGANG TECHNOLOGY

% % 461 #

3 4

(1) S355J2G4 HL4: H M HE & BURE 600 °C,
K ALIRE h 880 “CR& M 860 °C, ZH LU M2k 1Ak
BRI, dihr RTI/N, & A ficki 404, B H A
SR/ FLRER, AT AL, i ISR PP
JE IR

(2) S355)2G4 HL 4 FH B4 7EHG %L FE 860 °C,
B BUIR 1 600 °CR# 2 550 °C, 24 gk R R0
RO AR Ry 2k 22 AORD DL EC AR, 50 B I 35 1 0, 4B
ik,

(3) 38 i B = AR, W B A R A7
i T R R 9 M AR 6 A B HR T T 355 MPa 4%
ML AW B o B R M L O L3 2ok R 56 45 SR 1
FE T 355 MPa 20 HLZE F AN s fE T2 Aok 5L
860 °C, & B B 600 °C.

S 3k

[1] PV ERRS . Q34SR AN K F1 A3 HRAR I Bl (1], f4K
Bl47,2015,41(3) :39-41.

[2] FLEME, 25, iR BGL T MR M A g4
PERERYSZM[T]. BN T T.25,2004,11(2) :43-47.

[3] TR, PRI, 2, 45 LT 2% 420 MPa 2% #1241
SRR RN R B S [T ] UM T T4, 2022,51(11) ¢
27-31.

[4] S35, KT D/ N 4 S0 EE AR ASP AR P 2 H R B3
SR EMWEAR,201001) :60-62.

(5] ka5 . AL 12 HU G L AR A & 41 8L TE g Y
)], R4 )E,2008,30(5):48-51.

(6] = . 4k 4 2= 49 P v oot o TR0 4 4 9 B & [ D). TR BH - 4%
JEK=#, 2019.

(7] WAERAE . 9K ROBEAT G IRk DL EG A48 20 28 5 M e 11 52 1
[J]. &)@ #Ab 30,2017 ,42(5) : 58-61.

(8] JHIWEE, XIHRT*, R, 5% . & NbHITE FTSR T 2 B Z IR
AT BETELT ] 5L, 2007,24(3) :5-8.

[9] Cheng Ma, Qunjia Peng, Enhou Han, et al. Microstructure and
stress corrosion cracking of a SAS08-3091./308L.-316L dissimi-
lar metal weld joint in primary pressurized water reactor envi-
ronment| ] ]. Journal of Materials Science and Technology, 2020
(5):1-14.

[10] # R4l ZHRAR 5k AT , 45 . 45 UR EE XA AL 51Cv4 4
WAL IR R [T]. S Jm AL B, 2016,41(2)
98-103.

(1] e, THE AL, 5 L8 T AXHMIRBR SR 4 4R
SURMMERER 2 [T ], S BRBIFST 27412, 2006, 18(7) : 46-51.

[12] 5K AT SEN e, P4, 45 . A BURLEE X Ti-V-Mo & &£ 4x
A v i RE AN AL 2 B 2 Re sz [T ). 42 J8 2%k L2016,
52(5):529-537.

[13] 5K T, 562, TR WA . FLHCA 4 A4 SCrNiMo B 50 20
GUSPEREI RN 0T () ] BBk BLER , 2022,43(3) 1 146-151.

[14] /NI, INITZE 2R, 25 . A5 DGR B2 X0 0 Nb U5 6 2
Uy PR RE M T R RS2 [T ], AR TR L 2016, 44
(2):35-42.

[15] PhAR &, AR, B 275, 45 . PL4 240 FAR R CGIR ki i 1
FAT R LI ] B4, 2014,36(3) :301-307.

[16] S. W. Thompson, P. R. Howell. Factors influencing ferrite/
pearlite banding and origin of large pearlite nodules in a hypo-
eutectoid plate steel [J]. Materials Science and Technology,

2013,8(9):777-784.

(Gl F5%)
&[5 H 11 :2025-05-08

CHRAN B A RS 1]

TG AR N RICRNE ARG ) VR 1 A T 2 sl 8k (el 2 208 , DU AR R %18 ST VR r]
ol A SRR A ATAS) AR A S 190 205 A S Al 25 Fop B 2 RO £ AL S5 432 7 (B B R )
GRS o AT IR SO O RR AL & LIRS RhRRI . 1 AR UEIE SCAY BRI TE AR 3 ANRAL
FAICFW . A RE N, — OISR R F R, SOt A . RGP mVF ] AR A S AT DT A
FEA S BHEN A PR AR 11 ST o R385 A ) T S RS - (e B AR ) 2t B8, B35 7 A A
B & AL EAE A A A

Qe 4 BOAR ) G 45 3
- 33 -



