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Table 1 Chemical composition of AA3003 aluminium alloy

(mass fraction, %)

Mn Fe Si Cu Others Al

1.05 0.43 0.14 0.14 <<0.1(total) Bal.
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Table 2 Saturation conductivity of Al-Mn alloy at different

temperatures
Temperature/ Solid Saturation
C solubility!'*)/% conductivity/(MS'm ")
350 0.020 36.54
400 0.053 35.16
450 0.106 33.13
500 0.192 30.27
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Fig. 1 Change curves of precipitation fraction with annealing temperatures and time at different rolling reductions: (a) 0; (b) 40%;
(c) 71%; (d) 85%
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Fig. 2 Contour distribution maps of precipitation fraction of AA3003 cast rolling aluminium alloy during isothermal annealing at
different rolling reductions: (a) 0; (b) 40%; (c) 71%; (d) 85%
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Fig. 3 Fitting parameters n and k for precipitation kinetics
using JMAK equation: (a) &; (b) n
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Fig. 5 Fitting kinetic curves of isothermal precipitation fraction using JMAK equation rolling reduction for different annealing

temperatures: (a) 350 C; (b) 400 C; (c) 450 C; (d) 500 'C



5527 B 12 00 3

ik, A AA3003 FHELES & S ARIELAT 8 )2

2465

80

Hardness, HV
(o)) B
[« S

W
(=)

40

1 1 1 1 1

10° 10 10? 10°

Time/min

107!

6 AR BT AA3003

Hardness, HV

P B Pl DR I ] K A2 £

10° 10! 10? 10°

Time/min
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Isothermal precipitation Kkinetics of
AA3003 cast rolling aluminium alloy

CHEN Guan', YANG Rong-kai', TANG Jian-guo®, LIAO Zhi-yu’

(1. State Grid Electric Power Research Institute, Nari Group Corporation, Nanjing 211000, China;

2. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
3. Guangxi Alnan Aluminum Foil Co., Ltd., Nanning 530031, China)

Abstract: The isothermal precipitation kinetics of AA3003 cast rolling aluminium alloy were investigated at different

annealing temperatures. The precipitation fractions were calculated by conductivity changes, and the precipitation

kinetics were fitted and analyzed by using the JMAK model at different temperatures and cold rolling reductions. The

interactions between precipitation and microstructures were studied further by microhardness and transmission electron

microscopy. The results show that the diffusion is the main governing factor of precipitation. The cold rolling enhances

the rate of precipitation and lowers the nose temperatures, but the recrystallization weakens this effect and changes the

nucleation sites of precipitates, which causes the reaction order n of JIMAK model to slant small.

Key words: AA3003 aluminium alloy; cold rolling; isothermal annealing; recrystallization; precipitation kinetic

Foundation item: Project(50905188) supported by the National Natural Science Foundation of China

Received date: 2016-08-15; Accepted date: 2017-03-06

Corresponding author: TANG Jian-guo; Tel: +86-731-8830265; E-mail; jgtang@mail.csu.edu.cn

(RiE  ZFLD)



