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& ¢ kelgthy time frame for materials to move
from discovery to markets due in part to the
continued reliance ofmaterialsresearch and
development programsn scientific intuition and
trial and error experimentation Much of the
design and testing of materials is currently
performed through timeconsuming and repetitive
experiment and characterization loops. Some of
these experiments could potentialbe performed
virtually with powerful and accurate
computational tools but that level of accuracy in
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AdditiveYield Strength Model

Function of:
- Alloy composition,
- Powder patrticle size,

- T, t of heat treatment Solid Solution Strengthening

Aoy = Z(Gsﬁ/ 2¢1/2) 1700
l
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Grain Size/Microstructural Influence
Aopic(d) = kgs}L_OIS

Precipitation Strengthening

Ao-ppt = E [O-Coherency, .!'+ O Modulus, .!'+ O Chemical, .!'+ O Order, .!]
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O (d) = 0o+ Aogs + Aoy,ic + Aappt
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Thermodynamic, Kinetic, and Solidification Models



Powder
Processing

Powder
Production

Cold Spray Process

Post
Processing

Particle
Impact

Process
Parameters

Powder Production

Thermodynamic & Solidification Models
Characterization: SEM & EDS



Thermodynamic Modeling
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