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®1 ADC2 & SLbrsy
Table 1 Actual composition of ADC2 alloy

Si Fe Cu Mn Mg
12.46 0.18 0.002 0.0059 0.03
Ti Zn Sn Pb Al

0.06 0.0188 0.0009 0.0115 Bal.
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Fig. 1  As-cast microstructures of ADC2-0.4Mg-0.9Cu

aluminum alloy
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Fig.2 XRD pattern of ADC2-0.4Mg-0.9Cu alloy
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Table 2 EDS analysis results of each point in Fig. 1(b)

Mole fraction%

Position

Al Si Cu Mg Total
A 3.1 96.9 0.0 0.0 100
B 98.0 1.7 0.2 0.1 100
C 66.2 33.6 0.1 0.1 100
D 59.4 25.6 2.8 12.2 100
E 65.5 343 0.1 0.1 100
F 67.8 8.2 20.2 3.8 100
G 82.3 14.9 1.0 1.8 100
H 41.6 58.2 0.1 0.1 100
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0.9Cu & & ¥ dbi R~F A B %, 965.558 pum,
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ROSF L [ AH 2 AR R B 25 0 9 50,162 pum,
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E3 ADC-0.4Mg-0.9Cu 7EA Al FE LRI 15 min Ji5 (1 F [ 28 424
Fig. 3 Semi-solid microstructures of ADC-0.4Mg-0.9Cu held at different temperatures for 15 min: (a) 600 C; (b) 605 C;

(¢) 610 C; (d) 615 C; (e) 620 'C
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WE RS T AH 2R T AR B 7 43 0 4 60.946 pm.
28.41% F12.109. a(Al) A FH K K LL K Ostwald 4
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Fig. 4 Particle size, solid fraction and shape factor of
ADC2-0.4Mg-0.9Cu held at different temperatures for 15 min
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Fig. 5 Semi-solid microstructures of ADC2-0.4Mg-0.9Cu held at 610°C for different time: (a) 9 min; (b) 12 min;

() 15 min; (d) 18 min; (e) 21 min
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Fig. 6 Particle size, solid fraction and shape factor of
ADC2-0.4Mg-0.9Cu held at 610 °C for different time
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Fig. 7 SEM images of ADC2-0.4Mg-0.9Cu alloy held at
610 C for 15 min
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Table 3 EDS characterization results of microstructure in
Fig. 7(b)

Mole fraction%

Position

Al Si Cu Mg Total
A 98.0 1.7 0.2 0.1 100
B 93.9 44 1.6 0.1 100
C 67.0 31.0 1.9 0.1 100
D 71.8 9.2 18.5 0.5 100
E 459 46.5 7.4 0.2 100
F 72.6 25.9 1.4 0.1 100
G 97.9 1.8 0.3 0.0 100
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Fig. 8
microstructures of ADC2-0.4Mg-0.9Cu alloy
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SEM image(a) and EDS element map scanning analysis((b) Al, (c) Si, (d) Mg, (e) Cu) of non-dendritic
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E9 ADC2-0.4Mg-0.9Cu{54:7F 610 “CIRifE 3 min ZHZA
Fig. 9 Microstructure of ADC2-0.4Mg-0.9Cu alloy held
at 610 C for 3 min

E10 ADC2-0.4Mg-0.9Cu# 4 1E 610 ‘C Ll 6 min J&5 ]
HZ

Fig. 10 Microstructure of ADC2-0.4Mg-0.9Cu alloy held
at 610 C for 6 min
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A HE— B I K, /NRLAE 2240 T 1 BE R A UK SN
N SRAMA B TR B KRR B R AR 5
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A SR A B AR, A SUEAR R R A R K
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HE

Fig. 11  Microstructure of ADC2-0.4Mg-0.9Cu alloy held
at 610 C for 21 min
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Holding time/min
12 ADC2-0.4Mg-0.9Cu & 4 D? — D} 5 {f- IR 1A] ¥ 96
%
Fig. 12 Relationship between D} — D} and holding time of
ADC2-0.4Mg-0.9Cu alloy
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Effect of isothermal heat treatment on semi-solid microstructure of
ADC2-0.4Mg-0.9Cu alloys

HUANG Xiao-feng" %, ZHANG Sheng', YANG Fan', ZHANG Zhan-yu', SHANG Wen-tao'

(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050, China;

2. Key Laboratory of Nonferrous Metal Alloys and Processing, Ministry of Education,
Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The effects of secondary heating temperature and holding time on microstructure evolution of semi-
solid ADC2-0.4Mg-0.9Cu aluminum alloy were studied by using semi-solid isothermal heat treatment process.
The results show that the amorphous dendritic structure of the alloy transforms into spherical and near-spherical
non-dendritic structure by isothermal heat treatment. It is beneficial to increase the holding temperature or prolong
the holding time properly for the separation and spheroidization of ADC2-0.4Mg-0.9Cu alloy. However, when the
holding temperature exceeds 610 C or the holding time exceeds 15 min, the non-dendritic tissues are prone to
coarsening, which is caused by the combined growth mechanism and Ostwald maturation mechanism. The semi-
solid microstructure evolution of ADC2-0.4Mg-0.9Cu aluminum alloy undergoes three processes: dendrite
coarsening, separation, spheroidization and finally ripening coarsening. The average grain size, solid fraction and
shape factor of non-dendrites are 50.162 pm, 42.75% and 1.671, respectively, under the optimal isothermal
treatment at 610 “C for 15 min.

Key words: ADC2-0.4Mg-0.9Cu aluminum alloy; nondendritic structure; isothermal heat treatment; evolution

mechanism
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