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Fig. 1 TEM micrographs of microstructures with different Mg contents under T7 aging treatments
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Fig. 2 Relationships among parameters of fatigue
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Table 1 Statistical data on the linear relationship between the reciprocal of the square root of

grain size and fatigue strength

material Cu Ti Al 5024A1 Cu-15A1 Cu-5A1 Cu-11A1
coefficient a 946 281 162/241 2095 546 867 475
coefficient b -328 407 47/36 -865 288 83 230
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Fig. 3 Illustrations of the fatigue crack propagation paths of three typical 2524-T3 samples with different grain sizes
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Discussion on Key Influencing Factors of Fatigue Properties of Al-Cu-Mg Alloys

WU Qin, WU Handong, LIU Wei, WANG Xiang, CHEN Yiran, CHEN Guoxiang,
FAN Caihe, ZHANG Yingzhe

( School of Materials Science and Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: Al-Cu-Mg aluminum alloys have been widely used in structural components due to their excellent
mechanical properties, fatigue resistance, and processability. This review focuses on the optimization of fatigue
performance in Al-Cu-Mg alloys and systematically summarizes the effects of key factors including elemental
composition control, microstructural control, precipitate behavior, texture evolution, and dislocation regulation. Studies
reveal that optimizing the Cu/Mg atomic ratio can tailor precipitate distributions and improve crack initiation resistance.
Fine-grained microstructures enhance grain boundary strengthening and impede dislocation slip, thereby significantly
retarding crack propagation. The combination of favorable texture types and high-angle grain boundaries can deflect
crack paths and suppress straight-line crack growth. Moreover, the synergistic interaction between precipitates and
dislocations is identified as a critical mechanism for enhancing fatigue life. Future developments should integrate
high-throughput alloy design, nano-precipitate engineering, and intelligent monitoring technologies to promote the
widespread engineering application of these alloys.

Keywords: Al-Cu-Mg alloy; fatigue performance; precipitate phase; texture evolution; dislocation
strengthening
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Study on Compressive Creep Behavior of Corrugated Cartons Based on

Fractional Viscoelastic Constitutive Model

LI Bowen, YIN Haomin, LIAO Guangkai, YUAN Zhengkun,
LI Bin, LI Yuankang, WEN Yuhang, LIU Yuejun
( School of Packaging Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: The compressive creep behavior of corrugated cartons was studied by indoor experiment combined
with theoretical analysis. The compressive stacking creep experiment of corrugated cartons was conducted using a
carton compression experiment machine. The compressive strength of the corrugated cartons, the crushing time under
a specified pressure, and the compressive strength after creep for 30 minutes were measured. The experimental data
were fitted and analyzed using the generalized fractional Kelvin (GFK) model, and based on the fitting results, the delay
spectrum(L(7)) of corrugated cartons was further investigated. The results show that under the same holding time, the
greater the pressure maintained on the corrugated cartons, the greater the deformation, and the shorter the time they will
be crushed. In addition, by comparing the creep experimental data with the theoretical calculation data, it was found
that the 5-unit Kelvin body GFK model can accurately describe the creep behavior of corrugated cartons, theoretically
revealing the changes in structural properties during the creep process.

Keywords: corrugated carton; compressive creep; generalized fractional kelvin model
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