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Effects of Trace In on Precipitation Behavior of Al-Si-Cu Alloys
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Abstract: The influence of 0.4% In on precipitation behavior, microstructure and properties of Al-7Si-3Cu alloy
was investigated by scanning electron microscopy (SEM), transmission electron microscopy(TEM), microhard-
ness and electrical conductivity experiments. The results indicate that 0.4% In promotes the aging precipitation
process of Al-7Si-3Cu alloy and significantly refines ' phase. After 0.4% In addition, the aging time to reach peak
hardness of the alloy is obviously shortened, which reaches a peak of 127 HV after aging at 160 C for 16 h, while
In-free alloy fails to reach peak at the same aging temperature for 30 h, with the hardness of 88 HV. DSC curves
reveal that trace In can significantly reduce the reaction activation energy of ' phase, which is reduced from
36.839 kJ/mol to 28.591 kJ/mol compared with that of In-free alloy, indicating the reduction of reaction difficul-
ty, achieving the effect of promoting precipitation. TEM results also demonstrate that the quantity density of 4’
phase precipitates in In-containing alloys is larger and finer. In conclusion, the effects of trace In on aging precipi-
tation process and the microstructure are beneficial to improve the mechanical properties and conductivity of Al-
7Si-3Cu alloy.
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Fig.3 SEM microstructure and elemental face scanning of solid solution alloys
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Product of Titanium Alloy Double-channel Enclosed Impeller Based on Compound Mold
Xiao Qiangwei'*?*, Jia Zhiwei', Fan Shixi', Ji Zhijun*, Wang Deji'

(1.Beijing Institute of Aeronautical Materials Co., Ltd.; 2. AECC Beijing Institute of Aeronautical Materials;
3.Beijing Engineering Research Center of Advanced Titanium Alloy Precision Forming Technology)
Abstract : In view of technical difficulties existing in the development of titanium alloy double-channel enclosed im-
peller casting with narrow clearance, a casting process of compound mold was proposed with graphite shell and
special casting sand core, which has advantages of low cost, short production cycle and high collapsibility. After
preheating, melting and pouring were conducted in vacuum consumable shell furnace. The results indicate that
closed impeller core cleaning is convenient and the casting shape is complete, where the surface roughness is con-
trolled below 6.3 um and profile size error within =0.5 mm. Therefore, development of titanium alloy castings

with narrow clearance can be realized by graphite-sand core compound casting process.

Key Words: Titanium Alloy Casting, Double-channel Enclosed Impeller, Narrow Clearance, Compound Mold
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