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Fig.3 Mole fraction of respective phases vs temperature for DD5 superalloy
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Fig.4 EPMA measurement of alloying element distribution of as—cast microstructure of DD5 superalloy
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Fig.6 Phase field simulation of alloying element segregation of DD5
superalloy during the solidification process
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[ABSTRACT] Nickel-base single crystal superalloy is frequently used for the turbine blades of acro-engine. The alloying
element segregation during its solidification process leads to the heterogeneity in microstructure, which could be fatal to the
high temperature mechanical property. DD5 is one of the second generation of domestic single crystal superalloy. A cylin-
der specimen was withdrawn by a rate of 3mm/min. Microstructure observation and thermodynamic calculation reveals the
cast microstructure includes vy, y" and carbide. Electron probe microanalysis was employed for the measurement of alloying
element segregation across the dendrites and interdendrites, indicating that Re and W tends to segregate into dendrites while
Al and Ta concentration is higher in interdendritic regions. In particular, the carbide precipitation in in-terdendritic region is
proven to be Ta enriched, which is supposed to be MC type carbide. On this basis, phase field simulation on the microstruc-
ture evolution and alloying element segregation during solidification is performed via Mi-cress software. The simulated
microstructure is quite similar to the experimental observation, and the alloying element distribution is in accordance with
EPMA measurement.
Keywords: Single crystal superalloy; Alloying element; Segregation; Phase field simulation
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Study on Electric Pulse Assisted Aging Process of High-Strength
Aluminum Alloy Plates
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(1. Beijing Aerospace Systems Engineering Research Institute, Beijing 100076, China;
2. Light Alloy Research Institute of Central South University, Changsha 410083, China;
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[ABSTRACT] The electric pulse assisted aging process of 2219 aluminum alloy plates is simulated and studied by ex-
periments. The effect of electric pulse on the current density distribution, Joule heat effect, mechanical properties and pre-
cipitates microstructure is investigated by simulation analysis, electric pulse assisted aging test, tensile test and transmission
electron microscopy observation. The results show that the peak current density of the electric pulse assisted aged plate
is symmetrically distributed. Under the current density of 80A/cm’, the peak current density in most areas of the sheet is
between 40 and 120A/cm’. Meanwhile, the temperature rise of the plate is less than 1°C . Compared with the conventional
aging process, the aging precipitation process is accelerated and the distribution of precipitates is homogenized after the
electric pulse assisted aging process. The peak aging time was shortened from 15h to 10h, peak aging yield strength also
increased from 283MPa to 303MPa. Furthermore, it indicated that the electric pulse assisted aging process can shorten the
production time and improve the mechanical properties of the studied alloy.

Keywords: Aging treatment; Electrical pulse; 2219 aluminum alloy; Current density; Joule heat effect; Mechanical property;

Microstructure
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