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Table 2 Conventional mechanical properties of aluminum alloy
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Influence of Crack Source Location on Mechanical Properties and
Oxidation Resistance in Plastic Deformation Parts of Building Aluminum
Alloys

XU Qiang-lin', WU Xiao-cheng', ZHANG Ling’
(1. The First Affiliated Hospital of University of Science and Technology of China, Hefei 230001, Anhui, China; 2. Nanchang Jiaotong
Institute, Nanchang 330011, Jiangxi, China)

Abstract:

To clarify the influence mechanism of crack source location on aluminum alloy plastic deformation parts,
aluminum alloy plastic deformation parts samples with different crack source locations were prepared, and the
fracture morphology, mechanical properties, high-temperature oxidation resistance, and fatigue performance
of the samples were tested. The experimental results indicate that the strength, toughness, fracture elongation,
oxidation resistance, and fatigue life of aluminum alloy plastic deformation parts are significantly affected by
the location of the crack source. Samples with crack sources far from stress concentration areas exhibit better
performance, can withstand greater plastic deformation, have a uniform and stable oxide layer, and have a
lower risk of fatigue failure. On the contrary, for samples with crack sources located in the middle or root
of the notch, due to stress concentration and potential damage, all performance indicators have decreased,
especially at the root of the notch, where performance is significantly reduced. Therefore, in the design,
production, and use of aluminum alloy plastic deformation parts, the control of crack sources should be highly
valued to ensure the optimal performance of plastic deformation parts.

Key words:
aluminum alloy plastic deformation parts; the location of the crack source; mechanical properties; fatigue
performance; elongation at break
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