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Effects of solid-solution on microstructure and property of high
strength spray deposited Al-Zn-Mg-Cu alloy modified by Ni
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Abstract: High strength Al-8.2Zn-2.2Mg-2.1Cu -0.14Zr-1.0Ni(mass fraction, %) alloys, which was produced by
spraying deposition method(the Osprey process), were heat treated at different solid-solutions, and all the aging
treatments were at 130 for 24 h. Microstructure characterization of the alloy was carried out by SEM, EDS and XRD,
and the tensile properties of the alloy were tested. The result shows that many Ni-rich particles of Al3Ni,, Al;CuyNi and
MgNi,, which provide a dispersive strengthening effect in the following solid-solution and ageing treatment, are
dispersed both in grain-boundary and grain. The average grain size is approximately 15 um. The remarkable
strengthening while maintaining high levels of ductility is predominantly attributed to the precipitation hardening of
solute elements and the dispersoid strength of spheroid Ni-rich particles. The highest ultimate tensile strength(UTS) for
the pipe alloy(at an extrusion ratio of 3:1) is 690 MPa at a ductility of 9.6% after the optimized solid solution and T6 aging.
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Table 1 Tensile properties of as-deposited and extruded
samples of alloy B (1%Ni-7055) and alloy A (7055)

Sample oy/MPa 010/%
As-deposited alloy A 246 2.6
As-deposited alloy B 258 3
As-deposited alloy A 345 8
As-deposited alloy B 378 14
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