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Fig. 1 Schematic diagram of Kahn-tear sample (RD:
Rolling direction; TD: Transverse direction; ND: Normal
direction)
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Table 1 Measured chemical compositions of alloys

Sample Mass fraction/%

No. Zn Mg Cu Fe Si Zr Al
0-Cu 9.04 141 - 0.09 002 0.12 Bal
0.5-Cu 8.83 140 053 0.09 0.02 0.13 Bal
1.0-Cu 9.08 151 1.01 0.08 0.02 0.13 Bal
1.3-Cu 8.87 145 134 0.08 0.02 0.12 Bal.
26-Cu 8.83 149 268 0.08 002 0.12 Bal
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Fig. 2 Optical photos of samples: (a) 0-Cu; (b) 2.6-Cu
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Fig.3 SEM images of samples: (a) 0-Cu; (b) 2.6-Cu
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Fig. 5 TEM images of samples: (a) 0-Cu; (b) 1.0-Cu; (c) 2.6-Cu; (d) (011),, SAED
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Fig. 7 HAADF-STEM images of precipitation at grain boundaries in samples: (a) 0-Cu; (b) 1.0-Cu; (c) 2.6-Cu
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Fig. 8 Results of Kahn-tear: (a) displacement—load curve; (b) UIE and UPE
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Fig. 9 DIC maps of samples: (a) 0-Cu; (b) 1.0-Cu; (c) 2.6-Cu
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Fig. 10  Fracture morphologies of crack initiation region ((a), (c), (e)) and propagation region ((b), (d), (f)): (a), (b) 0-Cu;

(c), (d)1.0-Cu; (e), () 2.6-Cu
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Fig. 11 SEM images ((a), (b), (¢)) and optical photos ((d), (e), (f)) of crack tips: (a), (d) 0-Cu; (b), (¢) 1.0-Cu; (c), (f) 2.6-Cu
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Effect of Cu content on fracture toughness of
Al-9.0Zn-1.5Mg-xCu alloys
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Abstract: The effect of Cu content on the fracture toughness of Al-9.0Zn-1.5Mg-xCu alloys was investigated by
means of Kahn-tear test, optical microscopy (OM), scanning electron microscopy (SEM), scanning transmission
electron microscopy (STEM), digital image correlation (DIC), and electron backscattered diffractionometry
(EBSD). With the increase of Cu content from 0% to 2.6% (mass fraction), the fracture toughness of alloys first
increases, reaching the maximum value at 1.0%-1.3%, and then decreases greatly. With the increase of Cu content
from 0% to 1.0%—1.3%, the area fraction of recrystallized grains increases gradually, leading to an increase in the
deformation amount during crack initiation and the proportion of transgranular fracture; therefore, unit initiation
energy (UIE) and unit propagation energy (UPE) increase gradually. When Cu content is 2.6%, the area fraction of
residual phase increases and there are some large 7 phase particles at grain boundaries, leading to a decrease in
deformation amount during crack initiation; the spacing of ' strengthening precipitates decreases, leading to an
increase in the strength difference between the grain interior and the grain boundary and therefore higher
proportion of intergranular fracture. As a result, UIE and UPE decrease greatly.

Key words: Al-Zn-Mg-Cu alloy; Cu content; fracture toughness; unit initiation energy; unit propagation energy
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