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Effects of the Magnetic Intensity and Stepwise Pressurization on Silicon Morphology

and Properties for Z1.114A Alloy
Zhou Zeyuan, Lu Gang, Chen Yisi, Zeng Yangfan, Li Yong, Xu Pian, Yan Qingsong
(National Defense Key Disciplines Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University)

Abstract: The mechanical properties of complex thin-walled aluminum alloy castings were strengthened by apply-
ing the alternating magnetic field during vacuum counter-pressure casting process. The effects of alternating mag-
netic-pressure synergistic field on morphology of eutectic silicon and mechanical properties of ZI.L114A alloy were
systematically analyzed. The results indicate that the alternating magnetic field can effectively break the coarse
bulk eutectic silicon and form a fine fibrous structure in the alloy matrix. Meanwhile, the broken silicon phase is
further refined due to the squeeze infiltration effects of the pressure field. Thus, the aspect ratio of eutectic silicon
is decreased with the increase of the pressure difference. Additionaly,the tensile strength and elongation of the al-
loy are increased firstly and then decreased with the increase of the magnetic field strength. However, the tensile
strength of the castings is increased with the increase of the stepwise pressurization pressure, while the elongation
is increased firstly and then decreased. With magnetic field strength of 24 mT and the pressure difference of 135
kPa, the tensile strength of the casting reaches 302.67 MPa with the elongation of 3.8%. The tensile strength of
ZI.114A alloy samples treated by the synergistic field reaches the maximum value of 312.31 MPa under the mag-
netic at 24 mT with the stepwise pressurization of 160 kPa, which is about 59.31% higher than that of one under
the low pressurization of 60 kPa.
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Tab.2 Experimental process parameters with different
magnetic intensities
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Fig.2 Eutectic silicon morphologies of ZLL114 A alloy with different alternating magnetic field under the composite field process
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Fig.3 Eutectic silicon morphologies in ZLL114 A alloy with different stepwise pressures under the composite field process
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Effects of Sc on Microstructure and Mechanical Properties of A356 Alloy

after Heat Treatment
Huang Xiaomei, Cheng Hefa, Huang Ji
(School of Mechanical Engineering, Hefei University of Technology)

Abstract : Effects of Sc on microstructure and mechanical properties of A356 alloy modified by adding 0.2% ~0.3%
Sc were investigated. The results indicate that primary « dendrites are significantly refined, and the morphology is
transformed from dendritic to short dendrite and spherical granular after Sc addition. Meanwhile, eutectic Si is
branched and refined, of which the morphology is converted from needle sheet to fibrous and short rod shape, and
further evolved into a granular shape and passivated after heat treatment of 530 ‘C X6 h-+200 °C X7 h. Strengthe-
ning phase including Mg, Si and Al;Sc are dispersively precipitated in «-Al matrix, leading to the significant en-
hancement of mechanical properties. The tensile strength of the A356 alloy with 0.2% Sc is increased from 213.9
MPa to 292.2 MPa after the heat treatment, and the elongation of the alloy is increased from 5.4% to 7.6%.
Key Words: A356 Alloy,Rare Earth Sc, Microstructures, Mechanical Properties
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