¥ 4R K

2026 & % 4 #4 ANGANG TECHNOLOGY & % 460 #
H’r x5 F /i

Y
__________

C QE&IE%U}#X‘HEEA%En%ﬁ,..\’il.%lﬂ’f)i
2701 BE S Wi

PR 2 EE R 2 P RE S 2, AR 2 R AR L ORI AR 2 AR 2
(1B REEEBMHARLEREAAR T EEEE,ITT 8.0 114009;
2. BN E B ARG AF R IR, 33T #h 114009)

HE: MRS RZ[ BN R, FRRR CAE BRI L H ET L A8 Fn ik o 7m

FLEREA, B AR E A 680 Ch, 2842 A%k F kAo zk Ak, B B BUR A 600 CHT,?EL,,Jb
ﬁk%ﬂi B A N KAK , B B BUR K £ 450 “CAE, 28228 5 4 MKAR, 45 A1 2313930 °C.
900 °C.850 ‘C%id # AL 32 )5 , A 2243 5| RFI AL & tufb , B X A0 RIR IR E At iR E A A R R
REWER, £Ca2Hh0.22% 0 A A AL 69 L2 &M Ak, A ALRAR B R 3E & 4 366 MPa . #i:
5% % A 582 MPa Wi e b K F A, A 27.2%, # AL 3 )5 3035 5% E A 1 466 MPa B fh kK F A, A
16.1% , & @ 47 K AR JE ) 448 ,-20 ‘Cob k2 4 35 ], it CA T4 fe T L 694AL, 7T VAF 2L4R
THEA A4 3 5B AN 04 42 AP R, VA R IR T e sh A A AR 09 2 ST B K

KEIE: KSR G BN;CEE; T EHE S Eak

FESES: TG142 MEkFRAERD: A XERS: 1006-4613(2026)04-0038-08

DOI:10.3969/j.issn.1006-4613. 2026. 04. 005

Effects of Carbon Contents and Process Regimes on the Microstructure and
Properties of Low—alloy Ultra—high Strength Hot-rolled Steel Plate

SUN Chenggian'?, DONG Yi"?, SHI Xiaoguang'?, WANG Junxiong'?,
XU Xin"?, LIN Li"?, HAN Chufei"?, LI Zhi'?
(1. State Key Laboratory of Metallic Materials for Marine Equipment and Applications ,
Anshan 114009, Liaoning, China; 2. Ansteel Iron & Steel Research Institutes,
Anshan 114009, Liaoning, China)

Abstract: Low—alloy ultra—high strength steel was used as the raw material to investigate the
influence of different carbon contents and process regimes on the microstructure and properties of
low—alloy ultra—high strength steel. The results showed that when the coiling temperature was 630 ‘C,
the microstructure consisted of ferrite and pearlite. When the coiling temperature is 600° C, the
microstructure comprised ferrite, pearlite, and bainite. When the coiling temperature was reduced to
450 °C, the microstructure transformed into bainite. After high—temperature heat treatment at
930 C, 900 °C and 850 °C respectively, the microstructure was refined to different degrees, and the
yield strength and tensile strength of all specimens were decreased correspondingly. The specimen
with a carbon content of 0.22% exhibited optimal comprehensive properties. The yield strength of the
hot-tolled plate was 366 MPa, the tensile strength was 582 MPa, the fracture elongation (A, )
was 27.2%, the tensile strength after heat treatment reached 1 466 MPa, the fracture elongation
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(Asy,.,) Was 16.1%, the surface Brinell hardness was 448, and the impact energy at =20 ‘C is 35 J.

Through carbon content control and process optimization, the comprehensive properties of low—alloy

ultra—high strength steel could be effectively enhanced, thus meeting the stringent performance

requirements for materials in modern industries.

Key words: low—alloy ultra—high strength steel; carbon content; process regimes; mechanical

property
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Table 1 Designed Smelting Composition of the Experimental Steel (Mass Fraction) %
%' C Si Mn Als Cr Nb Ti
¥ 0.16 0.25 1.35 0.035 0. 10~0. 25 0.015~0.030 0. 025~0. 040
2* 0.18 0.25 1.35 0.035 0. 10~0. 25 0.015~0.030 0. 025~0. 040
3" 0.20 0.25 1.35 0.035 0.10~0. 25 0.015~0.030 0. 025~0. 040
4% 0.22 0.25 1.35 0.035 0. 10~0. 25 0.015~0.030 0. 025~0. 040
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Table 2 Process Parameters of Coiling Experiment

e R LR HHGEE/C
1-1 680
1 1-2 600
1-3 450
2-1 680
2 2-2 600
2-3 450
3-1 680
3* 3-2 600
3-3 450
4-1 680
4 4-2 600
4-3 450
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Table 3 Process Parameters of Heat Treatment Experiment

AR 4 S PACH E/°C
1-x-1 930
1 1-x-2 900
1-x-3 850
2-x-1 930
2 2-x-2 900
2-x-3 850
3-x-1 930
3" 3-x-2 900
3-x-3 850
4-x-1 930
4 4—x-2 900
4-x-3 850
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Fig. 1 Microstructures of Steel Plates at Different Coiling Temperatures
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Fig. 2 Mechanical Properties of Steel Plates with Different Alloy Compositions at Different Coiling Temperatures
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Fig. 3 Microstructure of Steel Plates at Different Heat Treatment Temperatures
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