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Table 2 Material parameters used in FEM calculations
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Table 3 Different casting process parameters used in the
FEM simulation calculation
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Fig.1 The schematic diagram of semi-continuous casting process and simplified meshing of the large-size 7085 ingot
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Fig. 2 FEM simulation results of the temperature distribution of the 7085 semi-continuous casting
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Fig. 3 FEM simulation results of the solid phase distribution of the 7085 semi-continuous ingot under different casting parameters
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Fig. 4 Simulation results of the temperature field distribution proflle of the 7085 semi-continuous ingot under the casting parameter 3
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Fig. 5 The solidification temperature cooling curves of the 7085 semi-continuous ingot at different temperature measuring points
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Fig. 6 Schematic diagrams of the chemical composition and as-cast microstructure testing specimens of the 7085 semi-continuous ingot
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Fig. 8 The as-cast microstructures test results of the 7085 semi-continuous ingot
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Table 4 The mechanical properties test results of the 7085
large-size ingot
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1 24 407 17 2.0 347
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4 24 435 2.3 2.0 351
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Effects of Casting Temperature and Casting Speed on Solidification
Microstructure of Large Size 7085 Ingot

FAN Zhen-zhong'?, WANG Duan-zhi®, ZHANG Dong®, HE Li-tong®, ZHU Xiao-wu*, SUN Gang'?,

DONG Jian-ping'?,GAO Yan-li'?

(1. Beijing Institute of Aeronautical Materials, Beijing 100095, China; 2. Beijing Advanced Engineering Technology and
Application Research Center of Aluminum Materials, Beijing 100095, China; 3. Beijing Institute of Astronautical Systems
Engineering, Beijing 100076, China; 4. AECC Issa Technology Development Co. Ltd, Beijing 100080, China)

Abstract:

The solidification temperature and field distribution calculation with the optimization of the 7085 semi-
continuous was completed by the Pro-CAST software, the smallest solidification cavity depth and the highest
cooling rate were achieved by selecting the pouring temperature of 730-740 °C , the casting speed of 33-35
mm/min and the cooling water pressure of 0.03-0.10 MPa, which had successfully implemented Pouring of
7085 semi continuous ingots with a diameter of 920 mm. Actuating by the solid/liquid interface front during
the solidification process, the Cu and Zn element contents in central region were slightly higher than the upper
limit of the composition. The as-cast morphology was showed as typical dendritic structure, the basic phases
were o-Al and Mg,Zn, phases, the dispersed phase Al,Zr was spherical and mostly exist in metastable state,
and the grain size continued to decrease along the core-middle-edge area, which were 318 um, 246 um and
127 pm, respectively. After being subjected to the tensile stress, the Al,Cu phase, Mg,Zn, phase, Mg,Zn and
other coarse particles that precipitated during the solidification process fall off, remaining lots of micro-pits on
the fracture surface, showing a flat morphology and with an average diameter of about 94 um, together with
enriched Mg,Zn; phases distributing nearby the grain boundary. The average tensile strength, yield strength,
elongation of fracture and reduction of area were 419 MPa, 350 MPa, 2.2% and 2.1%, respectively.

Key words:
7085 aluminum alloy; solidification porosity; microstructure and properties; numerical simulation; casting
temperature; casting speed
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