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Fig. 1 Schematic diagram of vacuum centrifugal casting

Table 1 Chemical composition of 7055 aluminum alloy (mass fraction, %)
Zn Mg Cu Zr Mn Ti Fe Si Cr Al
8.4 2.3 2.6 0.25 0.05 0.06 <0.15 <0.1 0.04 Bal.
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Fig. 2 Observation schematic diagram of specimen
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Fig. 3 Microstructures of aluminum alloy by vacuumed centrifugal cast: (a), (a’) Outer layers; (b), (b’) Middle layer;

(c), (¢") Inner layer; (a), (b), (c) Optical microscope images(inset are SEM images); (a’), (b"), (¢') Polarizing microscope

images, anodized in 5% (volume fraction) HBF,
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Fig. 4 Backscattering image of eutectic phase
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Table 2
phase shown in Fig. 4

Energy spectrum analysis results of eutectic

Position Mole fraction/%
No. Al Zn Mg Cu Fe
1 90.13  2.80 2.49 3.45 1.12
2 67.85  4.06 10.10  14.01 -
3 79.75 8.69 7.94 3.63 -
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Fig. 6 Effect of homogenization on microstructure of alloy: (a), (d) Outer layer; (b), (e¢) Middle layer; (c), (f) Inner layer;

(a), (b), (c) Optical microscope images; (d), (e), (f) SEM images
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Fig. 8 Microstructures of alloy and dispersive phase distribution after homogenization: (a), (d) Outer layer; (b), (¢) Middle
layer; (c), (f) Inner layer; (a), (b), (c) Optical microscope images; (d), (e), (f) SEM images
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Fig. 11 Hardness curves of aluminum alloy
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Effect of vacuumed centrifugal casting on
microstructure and properties of 7055 aluminum alloy

LI Yong"®, ZHANG Bo-si', QIAN Xiao-ming' 2, LI Xin-le', WANG Zhao-dong', MENG Long-zhou®

(1. State Key Laboratory of Rolling and Automation, Northeastern University, Shenyang 110819, China;
2. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China;

3. Guangxi Advanced Aluminum Processing Innovation Center Co., Ltd., Nanning 530007, China)

Abstract: The 7055 aluminum alloy casting tube was prepared by vacuumed centrifugal casting process, and the
microstructure and mechanical properties of the tube were studied by metallographic observation (OM), scanning
electron microscope (SEM), electron probe microanalysis (EPMA) and hardness test. The results show that the as-
cast microstructure presents gradient distribution. From the outer layer to the inner layer, the area fraction, average
size and grain size of intermetallic compounds gradually increase, the grains gradually transit from equiaxed grains
in the outer layer to dendrites in the inner layer, and the element content and hardness also gradually increase.
After homogenization heat treatment, the precipitated phase (7 phase) increases gradually from the outer layer to
the inner layer of the tube, while the hardness of the outer layer and the middle layer of the alloy decreases
slightly, while the hardness of the inner layer decreases greatly. In order to ensure the uniformity of microstructure
and stable performance, the thickness of the tube should not exceed 12 mm.
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