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Effects of Annealing Temperatures on Microstructure and Fatigue Properties
of Different Hot Rolled Al-Cu-Mg-Ag Alloy Sheets

JIANG Qian, LIU Zhiyi, BAI Song, HE Guangyu
(School of Materials Science and Engineering, Central South University, Changsha 410083, Hunan, China)

Abstract: Al-Cu-Mg-Ag alloy sheets prepared at different hot rolling temperatures (450 °C and 470 °C) were annealed
at 340, 360, 380 and 400 °C respectively. Subsequently, room-temperature tensile tests, fatigue crack growth tests,
metallographic microscope, scanning electron microscope ( SEM) and X-ray diffraction ( XRD) were employed to
investigate the effects of hot rolling and annealing processes on the microstructure and mechanical properties of the
T4-tempered alloy. The results indicate that temperatures of hot rolling and annealing exert little influence on the
room-temperature mechanical properties and fatigue crack growth rate of T4-tempered Al-Cu-Mg-Ag alloy. Hot rolling at
elevated temperatures leads to the increase in the amount of static precipitates, which can in turn result in finer
recrystallized grains during the subsequent annealing process.
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Table 1  Chemical composition of Al-Cu-Mg-Ag alloy %
Cu Mg Ag Mn Ti Fe Si Al
4.71 1.33 0.66 0.55 0.093 0.023 0.030 A
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Table 2 Major heat treatment parameters in experiment
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D 450 400 C/4 h
E 470 380 C/4 h
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Fig.1 Mechanical properties of T4-tempered alloy

at room temperature
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Fig.2 Fatigue crack growth rate curves of T4-tempered alloy
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Fig.3 SEM images and EDS analysis of

as-cast and homogenized alloy
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Fig.4 SEM images of hot rolled alloy sheets
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Fig.5 Metallographic structures of T4-tempered alloy after hot rolling and annealing at different temperatures
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Fig.6 Fracture morphology of instantaneous zones of T4-tempered alloy after hot rolling and annealing at different temperatures
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