53 50 % 45 6 ) M i 8 £ 2025 4 6 H
Vol. 50 No. 6 FORGING & STAMPING TECHNOLOGY Jun. 2025

4

300M EE BN S EMTHITAREBMAR
3

CEBTA R iR e TR, LR Bkl 243000)

e

i3

EE: R Gleeble-3800 #UEHIAIHLA 950~ 1050 CASTLIREETEF & 0.01~0. 1 ™ R AFHAR S5 T X 300M 8 /SR A afh 47 #4
FEFESEE . FEThAA R AL ST T N ASAMEA TR, F5T T SES A TR T AR EAT R, SR F R T 15 B A0 S R R &5
A ARPGE MRS HAT:, BT TSR ASIE 4500 T B i i AN i B A S AR R, S5, TEsCiiB BESa P, BT
AR A B RO A B, R BOR AR R T T Wy TR AR SR BRI G R L B A A B, B AR Sy BTt S
R2E TR 7R T U0 IR 98 1 AR T A U B P A R iR 2 B R I B R AR BB AR, 300M B AR AR Y IR TR G BE R
353.37 kJ - mol™, HEN A T REAE G R EGAH] 0. 99703, VIR ZCR 1. 80% , R BZ 7 FEAE IS S TN A R A8 JE 4%
4T 300M 8 = SR AR A I AE N T

KHEIF . 300M MR ; PVTEAT R ARMTTRR; BT AN

DOI; 10. 13330/j. issn. 1000-3940. 2025. 06. 028

FESES: TG142 XERFRRRD: A MEHS: 1000-3940 (2025) 06-0221-13

High temperature hot deformation behavior and microstructure of
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Abstract: The hot compression experiments of 300M ultra-high strength steel was conducted on the Gleeble-3800 thermal simulation ex-

perimental machine at the deformation temperature of 950—1050 °C and the strain rate of 0. 01-0.1 ™"

. Then, based on the dynamic ma-
terial model, the strain compensation constitutive equation was established, and the hot deformation behavior of experimental steel at high
temperatures was studied. Furthermore, the microstructure evolution laws of ultra-high strength steel under different deformation conditions
were studied by electron backscatter diffraction technology combined with ARPGE crystallographic analysis software. The results indicate that
within the experimental temperature range, the increase in temperature reduces dislocation density by promoting dynamic recovery, resulting
in a decrease in the rheological stress. While the increase in strain rate leads to an increase in geometrically necessary dislocation density,
resulting in an increase in the rheological stress. Crystallographic analysis reveals that the martensite variants exhibit significant orientation
preference characteristics under coordinated plastic deformation mode. In addition, the hot deformation activation energy of 300M ultra-high
strength steel is 353.37 kJ - mol ™', the correlation coefficient of the established constitutive equation reaches 0. 99703, and the average rela-
tive error is only 1. 80%, indicating that the equation can effectively predict the rheological stress under different deformation conditions.
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Fig. 1 True stress-true strain curves of 300M ultra-high strength steel under different deformation temperatures and relationship curves between

deformation temperature and peak stress
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Fig. 4 Work hardening rate curves of 300M ultra-high strength steel under different deformation conditions
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Table 3 Peak stress and critical stress of 300M ultra-high strength steel under different deformation conditions
» £=0.015"' £=0.05s"' £=0.10s"
I/ C
o, o, o/o, o, o, o/o, o, o, o /o,
950 98. 905 84. 887 0. 8583 123. 04 110. 45 0. 8977 137. 42 125. 44 0.9129
1000 78.955 68. 056 0. 8620 103. 80 92.74 0. 8934 114.29 103. 02 0.9013
1050 59. 482 51. 641 0. 8682 82. 055 73.354 0. 8940 93.748 83.022 0. 8856
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Table 4 Peak strain and critical strain of 300M ultra-high strength steel under different deformation conditions
. £=0.01s~" £=0.05s" £=0.10s"
I/ C
g, &, e./¢e, &, &, e./¢e, £, &, £./€,
950 0.2782 0. 1079 0. 3879 0. 3488 0. 1453 0.4164 0.3893 0. 1625 0.4174
1000 0.2382 0.0924 0. 3880 0.3238 0. 1339 0.4135 0.3730 0. 1580 0. 4236
1050 0. 1761 0. 0653 0. 3706 0.2785 0.1111 0.3990 0.2700 0.1189 0. 4403
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