%37 % %14 FMRFFR (B RFFR Vol. 37 No. 1
2025 %1 A Journal of Changzhou University (Natural Science Edition) Jan. 2025

doi: 10.3969/j. issn. 2095-0411. 2025. 01. 002
= EiR A-TMg f €/ MITARKETEAR

skubi, YOG, BRI, EWRVE, B, 5K

CHNR 2 HUB S BB SZ @ - Be » 1175 FM 213164)

FE. B (OM) FaBitaFRidE (TEM) 58 & BB EHl 4 10 BE AL7TMg &4 ¥4
mRL AL, FIIRSEZ 0 16 pm, FEARPIEARINESE M. BRI AR AL SR EIRPAP LR, 5
KT AFTMg G&miRf AT . Hodr, W RS 5 I B 0 T Bt . BOHLEY ol R B0% G BT
400 CRLAHET B I 2R 255 200 %, NASHESRBUR R AL (0.16~0.31) KASTE#IGHE (124 k]/moD) it
SRR ABERLAIREE H 200 “CHEE % 400 °C, ARTMg £ 4 1928 TE ML F A4t W 8% /0 A0 5 7108 Sy e i i
RS O AR e AR A WA N R A N T (R RS HT . AT T IO ALTMg A 4 e IR L
(L ENTDATE S g

KW AlMg 54 miRPPERE: HORAZ Af R

mESES: TG 1 XEAREE: A XEHE: 2095-0411(2025)01-0015-07

Study on high-temperature tensile deformation behaviors and corresponding

constitutive equation of a high solid solution Al-7Mg alloy

ZHANG Hongmin, JIANG Peng, PAN Haijun, YAN Ketao, WANG Guangyuan, ZHANG Bin

(School of Mechanical Engineering and Rail Transit, Changzhou University, Changzhou 213164, China)

Abstract: Optical microscopy (OM) and transmission electron microscopy (TEM) results reveal that
the Al-7Mg alloy prepared by hot extrusion exhibits a uniform coarse grain structure, with an average
size of 16 ym. No second phases are detected. Through designing a series of high-temperature tensile
experiments with different parameters, the deformation behavior of the Al-7Mg alloy is investigated.
The elongation to failure is enhanced with increasing tensile temperature. The coarse grain structure
gives rise to elongations to failure of 200% when deformed at 400 °C. The calculated results of strain
rate sensitivity (0. 16~0. 31) and deformation activation energy (124 kJ/mol) indicate that the domi-
nant deformation mechanism of Al-7Mg alloy transforms from dislocation slip/creep to solute drag

creep with increasing tensile temperature from 200 ‘C to 400 °C, which is controlled by lattice diffu-
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sion. An Arrhenius-type constitutive model is constructed for predicting peak stress of Al-7Mg, based

on systematically analyzing stress at the peak strain.
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Fig.1 Optical images of the high-solid solution Al-7Mg alloy after homogenization and after hot extrusion as well as corre-

sponding grain size distribution
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Fig.3 Tensile engineering stress-strain curves of the extruded high-solid solution Al-7Mg alloy in different strain rate at dif-

ferent temperatures
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