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Approach:

(1) Develop a microstructure
integrated material constitutive
model

(2) Develop a hybrid fluid
dynamics-solid mechanics
process model

(3) Combine precipitate evolution
and structure-property
relationships with the process
model to predict weld strength

(4) Validate models with in situ
process monitoring, multi-
scale weld characterization
and mechanical testing

Objectives:

Microstructure integrated constitutive material model

Microstructure-Thermo-Mechanical Process Model
Combining Fluid and Solid Mechanics

Develop a holistic computational tool for SRFSW, which inputs
tool geometry, process parameters and outputs weld performance
Leverage the fidelity, robustness and efficiency of existing FSW
models in SOA

Innovate material constitutive models and hybrid process model
As a fundamental research, the project starts at TRL2 and ends
at TRL4

Potential impacts:
e Fundamentally transform
the FSW weld process
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