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Table 1 Chemical composition of experimental alloy (/%)

Mg Si Fe Cr  Mn Zr Ti Er Al

2.27 0.083 0.665 0.1 0.026 0.14 0.02 0.3 Bal.

x2 BENHRLIERE
Table 2 Homogenization heat treatment regimes

No. Homogenization heat treatment regimes
1# 560 °C/30 h, furnace cooling

2# 560 “C/30 h+150 °C/10 h, air cooling
3# 560 “C/30 h+300 °C/10 h, air cooling

4# 560 °C/30 h+150 ‘C/10 h+300 °C/10 h, air cooling

Content, w/%

Point -
Al Si Fe Er
A 90.73 7.15 2.12
B 67.32 31.83 0.86
C 99.60 0.40
D 73.62 25.28 1.10

K1 #735 5052 & Er 866 2R SA K E 1c & mif EDS
AR RIECE S

Fig.1 Microstructures and EDS analysis results of the points in
Fig.1c for as-cast 5052-Er aluminum alloy: (a) anodic film

formation and (b, ¢) SEM images
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B2 RIFEFRA 5052 7 Er 454 4 6% A A
Fig.2 Optical micrographs of 5052-Er alloys under different heat treatments: (a) as-cast, (b) 1#, (c) 2#, (d) 3#, and (e) 4#

K3 AEHSIME 5052 & Er 54 &h L@ TEM By

Fig.3 TEM images of eutectic phases in 5052-Er alloys under different homogenization treatments:

(a) 1#, (b, c) 2#, (d, ) 3#, and (f, g) 4#

Content/at%
Point Precipitates
Al Mg Zr Er
1 81.71 16.76  1.53  Als(Er, Zr)
2 81.47 17.14 1.39  Als(Er, Zr)
3 69.45 30.55 B'(AlzMg,)

4 IS4 5052 £ Er 454G & AT H AR TEM IR A
Frid s EDS fE i 43 #7485 2R
Fig.4 TEM images (a~d) and EDS analysis results of the preci-

pitates (marked points in Fig.4a and 4d) in 5052-Er alloy
with single-step homogenization treatment
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Point Precipitates
Al Zr Er
1 84.26  14.73 1.01 Al3(Er,Zr)
2 73.60 24.97 1.43 Als(Er,Zr)
3 96.02 3.98 AlsZr
4 88.77 3.54 AlsZr
5 85.92 14.08 AlsZr
6 87.64 10.79 1.57 Als(Er,Zr)

5 M LME 5052 & Er fG & AT HAEK TEM I K&
FRid s EDS B 43 Hr 45

Fig.5 TEM images (a~f) and EDS results analysis of the preci-
pitates (marked points in Fig.5d, 5e, 5f) in 5052-Er alloys
with different two-step homogenization treatments: (a~c) 2#

and (d~f) 3#

®3 TRVEANSESPHEHENGITER
Table 3  Statistical results of the precipitates in alloys
undergone different homogenization treatments

Number Mean Variance of the Volume
density/ radius/ mean radius/  fraction/
pum’? nm nm? %

Homogenization
treatments

© 3495 -
1# 14.8 23 24.3 7.4
2# 20.3 14 1.6 51
3# 9.4 48 11.5 4.9
4# 12.4 51 4.6 4.6
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Fig.6 TEM images of precipitates in 5052-Er alloys with diffe-
rent homogenization treatments: (a) 2# and (b) 4#
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Effects of Homogenization Treatment on the Microstructures of 5052-Er Al Alloy

Zhang Jing, Tang Cong, Zhao Jingjing, Zuo Rulin
(Chongging University, Chongging 400044, China)

Abstract: The effects of single-step, two-step and three-step homogenization treatments on the microstructures of 5052-Er Al alloy were
studied by optical microscopy, scanning electron microscopy and transmission electron microscopy. The results show that after 560 <C/30
h high temperature homogenization treatment, most of the non-equilibrium eutectic phases in the as-cast alloy dissolve, with the remaining
phases, Fe-rich phases like AlsFe and Al-Fe-Er. The second step treatment performing at lower temperature is found to be beneficial to the
spheroidization and refinement of the Fe-rich phases. The results also show that homogenization treatment regimes have an obvious effect
on the precipitation behavior of the fine precipitates. During the slow cooling process from 560 <C/30 h isothermally holding to room
temperature, there are a large amount of rod g'(AlsMg) and spherical Als(Er, Zr) and AlsZr phases precipitating out of the matrix. The
total volume fraction of the precipitates, 7.4%, is the highest among the four regimes conducted in this experiment. However, these
precipitates distribute unevenly and their sizes differ greatly with each other. The second step treatment favors the formation of fine and
homogenously distributed precipitates of Als(Er, Zr) and AlsZr. When the second step treatment is carried out at 150 <C, the quantity
density of the precipitates is the highest (20.3 pm™) with the finest particle size (average radius being 14 nm). Three-step homogenization
treatment can obtain a higher quantity density while maintaining a comparable particle size with that in two-step treatment.

Key words: 5052-Er aluminum alloy; homogenization treatment; microstructure; precipitates
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