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Develop In-situ Microstructure and Mechanical Property Enhancement Process for SLM

AM Process Development for High Temperature Superalloy IN939
Design of Large-Area Selective Laser Melting (LASLM)

The Challenge/Opportunity AM Process Optimization of High Microstructure and Hardness of AM
Temperature Materials (IN939) IN939 samples
/- AM process using high N 3 4
temperature superalloys for
engine components is needed .
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* Design cost-efficient large area
selective laser melting system
(LASLM)

 Develop In-situ microstructure and

mechanical property control for AM
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Severe plastic deformation and defects were introduced
by Selective Area Forging (SAF)
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component with a
commercial SLM system.

Sl i [LAGLY « Completed the design of a
cost-efficient LASLM and the
demonstration of a small-
scale system.

Designed large-area

selective laser sintering * Evaluated the feasibility of
system with: : : :
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e Completed IN939 process

“Stacking-fault-like
microstructure

thickness.

deformation depth more than 10 pum,
comparable to current LSM layer
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Sharp Tip (0.5 mm) 18.3304 2.351383 SLM SyStem (J an. 2018)
PeppRo | % 1.12867 | | .f « Completed machine design of
0.5 mm diameter tip with current Design leverages current in-house Slicing and 2D sintering software LASLM and demonstration of a
loading conditions generates plastic built testbed designed, deployed, and successfully

small-scale system. (Feb. 2018)
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