
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Abstract 
 
Laser powder-bed fusion (L-PBF) is a method of additive manufacturing that is capable of creating high-
strength parts with varied microstructures. The high-strength martensitic steel designated as AF9628 has 
been identified as an excellent candidate material for a variety of Army components, and is readily 
printable via L-PBF. To better understand how AF9628 microstructure can be controlled by the L-PBF 
process, characterization and modeling tools must be developed and tuned to simulate the performance 
of AF9628 parts across various length scales. Prior austenite reconstruction provides a computational 
method of observing how the L-PBF process affects final part microstructure by observing the 
intermediate austenite structures formed during rapid cooling. Prior austenite reconstruction is 
accomplished by grouping martensite grains into their parent austenite grains using an orientation 
relationship. This method allows for the differentiation of various grain boundary types within the final 
room-temperature microstructure. Ultimately, subsequent microstructural and part-scale modeling of 
material plasticity will depend on such knowledge to improve the design and performance of Army parts 
made of AF9628 steel. 
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