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Precipitation behavior of AA3003 cold-rolled
aluminium alloy during isothermal annealing
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Abstract: Under different cold rolling reductions, the precipitation behavior of AA3003 aluminium alloy during
isothermal annealing (350~500 C) and its effect on the microstructures of the alloy were investigated by electrical
conductivity measurements, hardness, polarized light microscopy and transmission electron microscopy. The results show
that the most favourable temperature of precipitation moves obviously from high temperature to the low temperature with
the reduction increasing, and this drop is more than 100 ‘C. The cold rolling deformation accelerates the precipitation and
this effect decreases as the annealing temperature increasing. Especially, in the high temperature (450, 500 ‘C) region of
isothermal annealing, the moving precipitation peaks and the effect of recrystallization cause the shift of the conductivity
curve to fluctuation as the cold rolling reduction increasing. The nucleation sites of the precipitates are influenced by
recrystallization.
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Table 1 Chemical composition of AA3003 aluminium alloy
(mass fraction, %)
Mn Fe Si Cu Other Al
1.05 0.43 0.14 0.14 <<0.1(total) Bal.
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Fig. 1 Variations of electrical conductivity of AA3003 aluminium alloy with cold rolling reductions: (a) 350 C; (b) 400 C; (c) 450
C; (d) 500 C
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Fig. 2 Contour maps of electrical conductivity space surface of AA3003 aluminium alloys at different cold rolling reductions: (a) 0;
(b) 40%; (c) 71%; (d) 85%
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Fig. 3 Normal section of calculated equilibrium phase
diagram of Al-xMn-0.43Fe-0.14Si alloys
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Fig. 4 Sketch of shift of precipitation peaks with reductions
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Fig. 5 Microhardness as function of annealing time in
AA3003 aluminium alloys at cold rolling reductions of 71% (a)
and 85% (b)



948 A G A R

2013 4F4 H

BEREIR KIS TR AR A . BHIEL 5 AIEH, AA4004 &4
TESEA TGS AR KB4 N, dEIIERE Dl 42 Aids, #T
A Al PR LA R, PRIk, ATACK B
AR RS it R . AA3003 BG4
B AR H K Mn (b, S0 < 48 A IR
i, FREE SR KA. B Mn BTSN, AT RS
IBEAS L LE ™ . B, 71%A 5L A B A S e iR
BB K 100 min 5, BEEETRE R, G ak
KSR 5@)F 350, 400 CIOHEE k), 4k
SEFEKR KN A 1000 min, iZAESATIR & AE 52 T
g

AA3003 FFELAREH T HITE M, ¥R Mn o
#Z, SIURGLBMERE, 2% EAREE, e
B FEZA S KA R4 IS . o THT
H 5 PR LA R OIS AR, T HA e A E W,
DRI AEAS [ 25 AF ATt 5 P 5 R R T G 6F D) 25 7 B
ZNGE

I K S(@)FI (b)Y HT R, [l 4 S h g 2k
PLIEZE £6(400 “C <ty<<450 ‘C)h 4l B B Hb 4 Tk
I S(byH 2k £ PP 400 °C, 25 min 1 500 C,
1 min FASIREABI, FrE AR . Sos
R A YRIRIF AR A R4 b (T B 6(a)T 7). T34k, K

B 6 AA3003 fe<hiohs 4 AN [l BER 5 IO A 21
Fig. 6 Microstructures of AA3003 aluminum alloy sheets
after annealed at different temperatures: (a) 85%, 400 C, 25
min; (b) 85%, 500 ‘C, 1 min
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Fig. 7 TEM images of AA3003 aluminum alloy sheets after
annealed at different temperatures: (a) 85%, 400 ‘C, 25 min; (b)
85%, 500 C, 1 min
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