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Supplementary Video

Video S1. The video represents the modeling of additive friction stir deposition process using the element activation and 
deactivation method
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Figure S1. Visualizations for additive friction stir deposited (AFSD) AA2024 walled structures: (A) temperature gradients (GRADT) within the AA2024 
structure, (B) logarithmic strain (LE) distribution, and (C) von Mises stress distribution. These plots illustrate the evolution of thermal and mechanical 
properties during the AFSD process for the AA2024 alloy.
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Figure S2. Visualizations for additive friction stir deposited (AFSD) AA5086 walled structures: (A) temperature gradients (GRADT) in AA5086, 
(B) logarithmic strain (LE) distribution, and (C) von Mises stress distribution. These plots illustrate the evolution of thermal and mechanical properties 
during the ASFD process for the AA5086 alloy.
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Figure S3. Visualizations for additive friction stir deposited (AFSD) AA6061 walled structures: (A) temperature gradients (GRADT) within the AA6061 
structure, (B) logarithmic strain (LE) distribution, and (C) von Mises stress distribution. These plots illustrate the evolution of thermal and mechanical 
properties during the AFSD process for the AA6061 alloy.
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Figure S4. Visualizations for additive friction stir deposited (AFSD) AA7075 walled structures: (A) temperature gradients (GRADT) within the AA7075 
structure, (B) logarithmic strain (LE) distribution, and (C) von Mises stress distribution. These plots illustrate the evolution of thermal and mechanical 
properties during the AFSD process for the AA7075 alloy.
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Figure S5. Visualizations for additive friction stir deposited (AFSD) AA5083 walled structures: (A) temperature gradients (GRADT) within the AA5083 
structure, (B) logarithmic strain (LE) distribution, and (C) von Mises stress distribution. These plots illustrate the evolution of thermal and mechanical 
properties during the AFSD process for the AA5083 alloy.
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