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Tab. 1 Chemical composition of ZL205A alloy wg/%
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Cu Mn Ti cd \% Zr B Al Fe Si Mg HAITER
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<0.150 =0.060 =0.050 =<0.300
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Tab. 2 Vibration and pressure preparation parameter
combinations

&7 P8l PRI Eirzl] R velt
/MPa  JiiZ%/Hz /mm WfEl/s  BFE]/min YR/ C

0.3~0.6 0 0 30 5 710 £5
0.3~0.6 25 1.5 30 5 710 £5
0.3~0.6 50 1 30 5 7105
0.3~0.6 75 0.8 30 5 710 £5
0.3~0.6 100 0.6 30 5 7105
0.3~0.6 125 0.5 30 5 710 £5
0.3~0.6 150 0.4 30 5 710 £5
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Tab. 3 Density analysis of castings g-em”

Y%z /103 MPa JJj04MPa J£/70.5MPa J/70.6 MPa

0 2.760 2.770 2.780 2.790
25 2.775 2.785 2.795 2.805
50 2.790 2.805 2.815 2.820
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100 2.770 2.785 2.795 2.800
125 2.765 2.775 2.785 2.790
150 2.755 2.765 2.775 2.780
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Fig. 1 Microstructures of castings under different vibration frequencies
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Fig. 2 Hardness analysis of castings under different vibration pressure

parameters
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Fig. 3 Tensile strength analysis
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Fig. 4 Yield strength analysis

R4 EBTEMERD

Tab. 4 Analysis of cross-sectional shrinkage rate %

PRBIZ/MHz 57703 MPa JE /104 MPa [57]0.5MPa  JE/70.6 MPa

0 72 8.0 8.8 9.5
25 7.8 8.6 9.5 10.2
50 85 9.3 10.5 11.8
75 8.0 88 9.8 10.8
100 7.5 83 92 10.0
125 73 8.1 89 9.6
150 7.0 7.8 8.5 92
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Fig. 5 Stress-strain curves during the necking stage
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Fig. 7 Analysis of shrinkage porosity area fraction
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Preparation and Performance Analysis of High-Strength ZL205A
Aluminum Alloy Shell Castings Under Vibration Pressure

WANG Yun-tao
(Nanjing Polytechnic Institute, Nanjing 210048, Jiangsu, China)

Abstract:

In order to improve the density and mechanical properties of ZL205A aluminum alloy shell castings and
determine the optimal process parameters to reduce their shrinkage porosity defects, this study proposes
the preparation of high-strength ZL205A aluminum alloy shell castings under vibration and pressure, and
analyzes their performances. The castings were prepared using an integrated process of melting, pouring and
solidifying under vibration and pressure, and a total of 28 parameter combinations including pressure gradient
and vibration frequency gradient were designed. The tests on the densities, hardnesses, mechanical properties,
and shrinkage porosity area fractions of each group of castings were carried out separately. The results show
that, under the condition of same vibration frequency, all of the densities, brinell hardnesses, tensile strengths,
yield strengths, and area reductions of the castings are increased with increasing pressure, while the shrinkage
porosity area fractions are continuously decreased; Under the condition of same pressure, the performances
are gradually improved in the range of 0-50 Hz, and then some decreased as the frequency continues to
increase after 50 Hz. When the pressure is 0.6 MPa and the vibration frequency is 50 Hz, the density and
hardness of the casting remain optimal, with a tensile strength of over 490 MPa and a high yield strength, at
the same time, the shrinkage porosity area fractions remain below 4.5%.

Key words:
vibration and pressure; ZL205A aluminum alloy shell casting; mechanical property; reduction of area;
shrinkage porosity area fraction
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