
Highlights
 
· As-deposited Additive Friction Stir Deposited (AFSD) Aluminum 7050 achieved greater than 99% relative density and retained up to 92% of wrought ultimate tensile strength.
· Interlayer porosity and lack-of-bonding defects governed the tensile response of as-deposited AFSD AA7050.
· Hot Isostatic Pressing (HIP) nearly eliminated process-induced porosity, recovered near-wrought tensile ductility, and shifted AFSD AA7050 tensile behavior from defect-controlled fracture to microstructure-controlled deformation and failure.
· HIPed AFSD AA7050 showed a strength–ductility trade-off relative to wrought and as-deposited AFSD material.
· Precipitate dissolution and microstructural homogenization after HIP contributed to strength reduction.
· Fracture-surface pore quantification and effective-area correction separated intrinsic matrix strength from defect-limited response.
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