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Fig.1 Schematic diagrams of tensile specimen (a) and compression specimen (b)
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Table 1 Mechanical properties of 7055 Al alloy after different heat treatments
Alloy Tensile strength, Yield strength, Compression strength, ~ Compression yield strength,  Fracture toughggss,
op/MPa 00.2/MPa o/MPa 00.2/MPa Kic/MPa m
T6_1 641.2 608.8 762.8 595.1 28.7
T6_2 641.7 607.3 745.1 591.8 28.9
T6_3 640.5 608.5 761.5 585.7 285
T6_4 640.8 607.5 743.2 584.3 29.6
T6_5 649.9 613.0 754.9 592.3 28.0
T6_6 643.9 608.5 767.2 590.2 28.5
T6_ave 643.0 608.9 755.8 589.9 28.7
T7951_1 630.0 586.6 783.8 596.2 29.1
T7951_2 628.5 581.2 790.2 594.7 33.1
T7951_3 629.8 586.0 759.5 593.0 29.1
T7951_4 630.8 588.8 748.0 592.0 31.6
T7951_5 635.5 592.9 751.7 594.9 30.0
T7951_6 628.5 590.3 773.3 596.3 31.1
T7951_ave 630.5 587.6 767.8 594.5 30.7

Variation 1 1.9% 13.5% 11.6% 10.8% 17.0%
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Fig.3 Metallurgical structures of 7055 Al alloy after different heat treatments: (a, c) peak aging and (b, d) secondary aging
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Fig.4 TEM microstructures of 7055 Al alloy after different heat treatments: (a~c) peak aging and (d~f) secondary aging
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Fig.5 TEM microstructures of PFZ of 7055 Al alloy after peak
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Fig.6 Fractographs of 7055 Al alloy after different heat treatments: (a~c) peak aging and (d) secondary aging
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Microstructures and Mechanical Properties of Secondary Aged
7055-T7951 Aluminum Alloy
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Abstract: The influences of microstructures, matrix precipitates, grain boundary precipitates and precipitate free zone on the strength and
fracture toughness of 7055 aluminum alloy after peak aging and secondary T7951 heat treatments were studied through mechanical
property tests, microstructures and fractography analyses. Results show that the strength of 7055-T7951 does not decrease dramatically
compared with that of the peak aged material because of the competition between the softening effect of » phase precipitating and the
strengthening effects of dislocation and fine grains. The improvement of fracture toughness after secondary aging is mainly attributed to
the aggregation and coarsening of grain boundary precipitates. Fractographic analyses indicate that the fracture mechanism is a mixture of
both ductile and brittle features, but there are more ductile features in the secondary aged materials.
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