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Fig. 1 Sectional drawing of parts 1 and 2
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Tab. 1 Proportion of alloy element content in casting materials W /%
MBS Si Fe Cu Mn Mg Cr Zn Ti Al
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Fig. 2 Design and process flow chart
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Fig. 5 Simulation results of filling process
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Fig. 9 X-ray inspection of castings
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Fig. 10 Three dimensional scanning of castings
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Tab. 2 Testing of alloy element content in casting materials
Wg /%
WL Si Fe Cu Mn Mg Cr Zn Ti Al
a4 (H6 R mlH ) 0.718 0.478 0.231 0.297 0.866 0.042 0.100 0.034 At
a4 (FETHRECH) 0.117 0.285 1.516 0.132 2.563 0.200 5.838 0.035 i
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Tab. 3 Mechanical properties of specimens and standard profiles
W /%

kot e PSR Z/MPa Jit M5t B2 /MPa 1%
1 276 228 7.6
A (HReRALH+HbH ) 2 270 223 7.0
3 281 232 7.2
W 276 228 7.3
6061-T6##1 ( GB/T 3880.2 ) / 290 240 10
1 539 486 9.0
B 2 508 453 5.0
(He7 ZR HE ]+ FAAE B ) 3 547 478 7.5
I 531 472 7.3
7075-T6Hi b ( GB/T 3880.2) / 545 475 8
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Fig. 11 Sampling of mechanical properties of castings
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Research on Casting and Performance of Complex Thin-Walled Parts

Made of 6061 and 7075 Aluminum Alloys

ZHANG Guang-tai, LU Kai-lei, ZHU Hong-yu, GU Jie, MENG Jia, SHUAI Wei
(NR Electric Power Electronics Co., Ltd., Chang Zhou 213025, Jiangsu, China)

Abstract:

The application of casting to complex thin-walled parts was studied. These parts serve as accessories in
intelligent power equipment and are fabricated from high-strength wrought aluminum alloys (6061 and 7075).
By adding alloy elements to high-purity aluminium and designing the casting system of one mold with two
cavitie, we simulated the mold filling, solidification process, and shrinkage defects using simulation software;
finally, sand casting was adopted for trial production of the castings. X-ray inspection, 3D dimensional
scanning, composition analysis, and mechanical property testing were carried out, and the results showed that
the interior of the castings was fine and intergrated, without defects such as pores and cracks. The dimensional
accuracy of the castings surface was less than 0.5 mm. The alloy element Mn in the 6-series aluminium
alloy was slightly higher in composition, and the rest met the standard requirements for profiles. After
heat treatment, samples were taken from the castings, and the tensile strength of prepared aluminium alloy
according to 6061 and 7075 reached 276 MPa and 531 MPa respectively. The application of direct casting
technology for deformed aluminum alloys has reference value for the forming of high-strength aluminum
alloy thin-walled parts.

Key words:
high strength; deformable aluminum alloys; complex thin-walled parts; casting forming; mechanical properties
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