H20 455 3 W
Vol.20 No.3

TEERERFR

The Chinese Journal of Nonferrous Metals

2010 4F 3 A
Mar. 2010

XEHmS: 1004-0609(2010)03-0420-07

’

Al-Mn-Mg-Cu-Ni & A ERETHBIRT T HFI2ALR

R, BER, s BEE? !, 40!
(1. R K% MERZE TR, KD 410083;
2. Pl e MEN A IRAR, F1ili 528463)

8 . 7F Gleeble—1500 HMPIPL X} Al-Mn-Mg-Cu-Ni & & AT HURAHREE, T & S RImAR N ) 5 N AR &
R TEIE 2 MG R, WHH AT AT IS 6, JET RS SRR R b i A 2. 450 ERW.
Al-Mn-Mg-Cu-Ni & ARSI AT HA IF 0N AS AR B s AR I g B AR 26 (KT K, AR T
FE T S 98N o 2 4 R 45 A8 T IR AR N 4T g ] U 1E 5% 78 WA K 77 FE KAk , 7T H Zener-Hollomon
SHORRIE, HASTEHIERE 209.84 kI/mol. FifiAg FAAL T FE 1A T e 1N AR IR, G 4 9 2 AL
5 A S 5L Ry B AS P45 o

XKiF: Al-Mn-Mg-Cu-Ni &4 #URAERTE: AN B4

FENES: TG 146.21 SCRRFRIRAD: A

Flow behavior and microstructure of
Al-Mn-Mg-Cu-Ni alloy during hot compression deformation
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Abstract: The hot compression deformation test of Al-Mn-Mg-Cu-Ni alloy was performed on Gleeble—1500 system. The
relationships between flow stress and deformation temperature as well as strain rate were analyzed, and the deformation
activation energy was calculated. The microstructures during the hot deformation process were observed. The results
show that the flow stress is sensitive to the strain rate and the deforming temperature. The flow stress increases with
increasing the strain rate, and decreases with increasing the deforming temperature, which can be described by a
constitutive equation in hyperbolic sine function with the hot deformation activation energy of 209.84 kJ/mol, and can
also be described by a Zener-Hollomon parameter. The main soften mechanism of the alloy transforms from dynamic
recovery to dynamic recrystallization with increasing the temperature and decreasing the strain rate.
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Table 1  Composition of Al-Mn-Mg-Cu-Ni alloy(mass
fraction, %)
Mn Mg Fe Si Cu Ni Al
1.1 1.0 0.35 0.22 0.25 0.15 Bal.
2 4R
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Fig.1 True stress—true strain curves of Al-Mn-Mg-Cu-Ni alloy during hot compression deformation: (a) £=0.001 s™'; (b) £=0.01

sh(c) 6=0.15";(d) 6=1.0s"
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Table 2 Parameters of Al-Mn-Mg-Cu-Ni alloy

Als™! a/MPa™! n O/(kImol ™)

5.53%X 10" 0.016 6.976 209.84
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Fig.3 Optical microstructures of cast alloy
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Fig.4  Optical microstructures of specimens
compressed under  different  conditions:
(@) =350 C, £=0.01 s'; (b) =400 C,
& =001 s (c) =450 C, & =001 s';
(d) =500 C, =001 s'; (e) =450 C,
& =0.001 s'; () =450 C, & =0.1 s;
(g) =450 'C, £=1.0s"
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Fig.5 TEM images of specimens compressed under different conditions: (a) =350 ‘C, £=0.01 s '; (b) =400 ‘C, £=0.01 s';

(c), (d) =450 C, £=0.01s";(e) =500 C, £=0.01s"; (f) =450 C, £=1.0s"
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