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Abstract: Aluminium alloy materials occupy an important position in the aerospace field, and aerospace castings are
developing into precision, thin-walled and lightweight materials with structural integration trends and high performance.
Therefore, it is crucial to understand and master the manufacturing technology of large-scale aluminium alloy complex
products. The casting process method has obvious advantages in the field of large-scale complex thin-walled products; on
this basis, this paper systematically addresses the bottleneck problems of large-scale complex aluminium alloy castings in
production and summarizes the current status of domestic and international research on large-scale aluminium alloy
castings. With respect to the casting materials, melt treatment, heat treatment, microstructure regulation and casting
production equipment and other levels of summary analysis of the current research situation for the development of
high-performance, high-precision large aluminium alloy castings and applications can provide corresponding solutions.
Finally, for the future development of large-scale aluminium alloy complex casting manufacturing technology, from the
perspective of existing applied materials and new high-strength aluminium alloys, an outlook is presented.
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1k (a) 20 °C; (b) 10 °C; (c) 8 'C; (d) 1 ‘C™

Fig.1 Changes in the solidification microstructure of Al-Si alloys under different degrees of cooling: (a) 20 C; (b) 10 'C; (¢c) 8 C;
(d11CcH
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Fig.2 Differences in microstructure in different regions of castings: (a) thin-walled area; (b) end frame flange area; (c) thick large area
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Fig.3 Large Al alloy castings abroad!"!
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Fig.5 Aluminium alloy precision casting products: (a) Al alloy precision casting for electronic shells; (b) volute Al alloy precision
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Tab.1 Room-temperature mechanical properties of ZL.205A high—strength cast Al alloys and similar cast alloys

Alloy Country Casting method Heat treatment condition R./MPa Al%
ZL205A China S T5 =440 7.0
BAJI14 Russia S T5 =400 7.0
ZL205A China S T6 =490 3.0
KO-1 USA S T6 =420 5.0
BAJI14 Russia S T6 =430 4.0
F28090 SREREUFRS
Tab.2 Chemical composition of the 8090 Al-Li alloy
(mass fraction/%)
Li Mg Cu Zr Fe Zn Mn Cr Ti Al
22~2.7 0.6~1.3 1.0~1.6 0.04~0.16 0.3 0.25 0.1 0.1 0.1 Bal.

* 38090 SREEEEWIER S1FERE
Tab.3 Physical and mechanical properties of the 8090 Al-Li alloy

. Modulus of elasticity Coefticient of thermal expansion Thermal conductivity Resistance
Density/(g-cm™) o } § R./MPa
/(N-mm?) (20~100 C/CY (40 C)/(W-cm'-C™) /(€2 - cm)
2.55~2.56 81 000 22x10° 0.80 10.4 480~550

* 4 £ BB $1E Al-2Li-2Cu-0.5Mg-0.2Sc-0.2Zr ¥ E K
k-l d:]
Tab.4 Physical and mechanical properties of the metal
mold casting Al-2Li-2Cu-0.5Mg-0.2Sc—0.2Zr alloy

Modulus of elasticity

R./MPa Al%
/(N-mm?)

Density/(g-cm™)

2.7 79 480 6

% 5 WEIEIE Al-2Li-2Cu—-0.5Mg-0.2Sc—0.2Zr #E &
HF R
Tab.5 Physical and mechanical properties of the sand
casting Al-2Li-2Cu-0.5Mg-0.2Sc-0.2Zr alloy

Density Modulus of elasticity
R./MPa Al%
/(g-cm™) /(N-mm?)
2.7 79 458 4.1

R 6 $51E Al-dCu-2Li BB A RN 8
Tab.6 Composition and mechanical properties of the cast
Al-4Cu-2Li alloy

Li Cu Zr Cd Al Ro/MPa  R,/MPa Al%
126 4.62 0.17 - Bal. 350~491 443~573 12.1~12.5
1.16 4.17 0.15 0.275 Bal. 469~560 545~616 7.2~12.6
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Fig.8 Schematic diagram of the flux injection deviceP"
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Fig.9 Precipitation phases formed by the addition of La and Pr to Al-Cu alloys: (a) Al;,La;, TEM images; (b) Al Pr;, TEM images™ ™!
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Fig.11 Microstructure of A357 Al alloy refined by different Al-Ti-B additions: (a) 0 wt.% Al-5Ti-1B; (b) 0.7 wt.% Al-5Ti-1B;
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Fig.12 Macroscopic material and microstructure of different parts of the ingot: (a) single ultrasonic field; (b) ultrasonic and pressure
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