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Abstract: Regarding the grain coarsening issue of 3003 aluminum alloy cold rolled plate during
recrystallization annealing,optical microscopy,scanning electron microscopy(SEM), energy spectrum
analysis, X-ray diffraction and transmission electron microscopy were used to investigate the mecha-
nism for the effect of dispersed precipitates, including their kinds, size and distribution on the recrys-
tallization grain size,which were formed during homogenization annealing and intermediate annealing.
The results indicate that the recrystallization starting temperature of 3003 aluminum alloy cast-rolling
plate is 540 C ; the coarse dispersed phases that formed during the homogenization annealing process
facilitate the recrystallization, while the fine ones restrain the recrystallization; the fine dispersed pha-
ses that formed during the intermediate annealing have a weak effect on the recrystallization; there is
no dispersed phases in the plate after intermediate annealing at 500 C for 200s; at this time, recrystal-
lization occurs prior to the precipitate of dispersed phase;there are many fine AIMnSi phase precipi-
tates in the plate after intermediate annealing at 500 C for 2h; the optimum homogenization annealing
temperature range of 3003 aluminum alloy is between 560 C and 580 C.
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Table 2 Process plan of homogenization annealing
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Fig. 1 Microstructures of 3003 aluminum alloy samples after homogenization at different temperatures

(a)unhomogenized; (b)480C ; (¢)510°C ;(d)540°C ;(e)570°C ; (£)600°C
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Fig. 2 SEM images showing the dispersed phase on matrix of 3003 aluminum alloy cast rolling plate after homogenization

(a)unhomogenized; (b)480C ; (¢)510C ;(d)540°C ;(e)570C ;(£)600°C
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Fig. 3 High resolution SEM images showing the dispersed phase on matrix of 3003 aluminum alloy cast rolling plate after homogenization
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Fig. 4 X-ray diffraction patterns of 3003 aluminum alloy at

different homogenization
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Fig. 5

Evolution of the dispersed phase during the process of homogenizing annealing

(a)480°C ; (b)EDS analysis after homogenization at 480°C ; (¢)570C ; (d) EDS analysis after homogenization at 570 C
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Fig. 6 Microstructures of 3003 aluminum alloy after intermediate annealing at 500°C for 200s

(a) unhomogenized; (b)480C ; (¢)510°C ; (d)540C ;(e)570°C ; (600 C
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Fig. 7 TEM microstructures of cold-rolled plate before and after intermediate annealing and EDS analysis

(a)480 C homogenization annealing and without intermediate annealing; (h)480C homogenization annealing and 500 C intermediate

annealing for 200s; (¢)480 C homogenization annealing and 500°C intermediate annealing for 2h; (d) EDS analysis of dispersed phase
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Fig. 8 Microstructures of 3003 aluminum alloy after intermediate annealing at 500 C for 2h

(a)unhomogenized; (b)480C ; (¢)510C ;(d)540°C ;(e)570C ;(£)600°C
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Fig. 9 Results of the grain size measurement
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