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Fig.1 True stress-true strain curves of test steel under different strain rates and different deformation temperatures
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Table 1 Constitutive model parameters under

different true strains

FLW AR a n Q/(Jemol ") A
0.1 0.008 1 8.33 328 363.4 2.58X10%
0.2 0.007 5 6.56 297 935.7 2.3510"
0.3 0.007 0 6.38 297 075.0 1.8210"
0.4 0.006 9 6.28 299 123.2 2.9010"
0.5 0.006 8 6.15 298 841.8 3.3610"
0.6 0.006 7 6.00 297 640.3 2.8410"
0.7 0.006 5 6.08 302 700.1 8.91x10"
0.8 0.006 3 6.45 318 719.0 2.0010"
0.9 0.006 1 7.20 349 336.2 8.54 10"
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Fig. 5 Relation between constitutive model parameters and true strains
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Fig. 6 Comparison between true stress-true strain data obtained from model prediciton and experimental true stress-true strain
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Fig.7 Linear fitting of predicted and test values of true stress
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Constitutive Model Establishment and Hot Processing Map of Wear-Resistant

Steel in High-Temperature Compression Deformation

YANG Zheyi'2, MENG Fanzhi®, YANG Bo? GAO Lei'2, WANG Shuai' 2, WANG Zuncheng' 2
(1. State Key Laboratory of Metallic Materials for Marine Equipment and Application, Anshan 114009, China; 2.Hot Rolling

Product Research Institute, Ansteel Group Iron and Steel Research Institute, Anshan 114009, China;
3.Hot-rolled Steel Factory, Ansteel Co., L.td. , Anshan 114021, China)

Abstract: The wear-resistant steel was subjected to single pass thermal compression deformation at high
temperatures (800-1 200 “C) and medium strain rates (0.1, 1, 5, 10 s™') with Gleeble-3800 thermal simulator. The
thermal compression deformation behavior of the steel was studied. According to the true stress-true strain data, the
traditional Arrhenius equation was improved by introducing the influence of the true strain, and then the constitutive
model was established. The calculated results were compared with test results. The hot processing map was drawn to
determine the reasonable processing range. The results show that the flow stress of the test steel decreased with the
increase of deformation temperature or the decrease of strain rate. With the increase of deformation, the true stress first
increased to the peak stress and then became stable, except at high temperature (not less than 1 100 °C) and low strain
rate (0.1s™"), the true stress first decreased slightly after reaching the peak stress and then became stable. The true stress
obtained by the established constitutive model was in good agreement with the test results, with the average relative error
of 3.79% and the linear correlation coefficient of 0.997 5, indicating that the constitutive model could accurately predict
the rheological behavior of the test steel at the deformation temperature of 800-1 200 °C and the strain rate of 0.1-10 s .
The reasonable processing range of the test steel under single pass thermal compression deformation was true strain of no

1

more than 0.5, strain rate of no more than 10s *, and deformation temperature of 900-1 100 C.

Key words: wear-resistant steel; constitutive model; hot processing map; single pass thermal compression

MO/ MO MO NENNENNEN NN NN NENNENNENNENNEANEINENNENNENNENNEN MO NEANENNENNEN NS NN NENNES MO NENNENNONNEN NN NN NENNENNENNEN MO NENNENNEN NN NENNON NN

2025 F “MHEHMABITASHERGRETE TRIEREE

EUREME D — P 0t L 28, AT AR A K RETR, B FHEREEER
oh 21 20 dr FL A JRVE T 3 T AR, e NS Sl RE TR PR (AR B T RS2 2% ) 5 il A B (AR AR B TR 2
K5 T, S S BRI W | Btk b A A R e B AR T #4z)
KZ—, ARCTEMPFRAEBEL SRR TR MRS T5 YA ] SEER

W5 A S A A AE S s | SR TR
R, BT RH R SR T A, 2 B REE:
PR BIG , JEHR otk g SR AT 5y 18 S5 T R A i
ORA, FEAE TR B0 T 73 2 TS S0 Rl 2 DA e A
TCTUE IR , 33X B 1 AP 7 iy LA S ZE R 92
RAEEVE. O TIRASRI AR E S B N TERL], SR
FOBT BT SRV T 12 RIS CR , HESh i U 2R
AU HARBIHT, CHUBM TR KL ) T 2025 4F 55 12 14E
PRI S BT A TR L, BATT
MEAR ARG ) AT TS 18 S M ER i

nZichen=3

(1) I FFPEEA R REIIRTr 12 5

(2) lin SRS A IR B AR A P 775 5

(3) I AFPEE N AR W HLEE 5

(4) B A R RHERE BN 775 5

(5) PLASRIBT A5 i 5

(6) RMHLEIRZHA;

(7) ZET RIS A BT e Rl & ik

120

SRR R EOR BE RS MR BT N St A
PR BT BRI R BV Ry 1 5 BIFSR 26 S
BRGSO U ORI AL, BT S L T
LIS TR TR BE | 45 R TR B SCE EOR A A
BRI YT 5 W T2 SCEE SR HA SEBrafE) M0 i, BFge s
A RZGM:, AT .

Fif 1] Ze HE

PR ] : 20254F9 H 30 H

H R A] : 20254F 12 H

‘RAR

38 3 499 P B9 35 https://jxgeel.mat-test.com “4% i i &
G5 AP HG DU, R CHU TR R ), HEA VR %
fi”, ARG EORAGFER, FAERIF, WS # K
i,

BXZ IR 021-65541496; 021-65556775-368

E-mail: mem(@mat-test.com

(U A2 M) % 4530



