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Critical Process Control

Agency-level standards provide f

general requirements —/

NASA-STD-6016 for Materials"
NASA-STD-5012 for

Propulsion Structures” \
NASA-STD-5019 for Fracture Commercially-available specs
Control" provide category rqmts

NASA-STD-5009 for NDE *
and Inspection of Castings"
! SAE AMS 4985 Ti-6-4

Investment Castings"
o/ AWS D17.1 Fusion Welding for

Aerospace Applications”

“Applicable
documents” provide
specialized rgmts



MSFC’s SLM Standard




Attributes of MSFC’s SLM
Quality Methodology




1. Metallurgical Control




2. Material Properties & SPC




3. Inspection




Active Quality Involvement

~

Design for Powder Part Classification *Integrity of solid
Bed Fusion Model checking
s " ~Consequence of faiure «Version control
«Self-supporting design *Build mp\eml\!
+Structural margins

«Finishing allowances

+Surface texture requirements .

Model Quality.

K| Component
Development

Plan

Build Lot R— «File formats. Design o foraloperat
" quipment ~Support integration «Planning for all operations
Execution o Platform lyout to Build
~Calibration *Written prior to handoff
*Recoater selection o from design to build
Recoater selecti *Equipment Vendor Lot acceptance &
~Powder selection L+
«Build parameters +Software versions Build Vendor
+Build data collection Virgin Powder
+Post-build ity system e
+Powder removal *Qualification *Qual control spec
~oittorm removal «Certification/analysis
Blend Lot Feedstock
Raw Part Inspection «Chemistry
Lo Recycled Powder
*Visual *Distribution *Sieving
“Radiography or CT ~Environment control
*Metallurgical *Re-use limitations.
*Dimensional

“HIP

Final Inspection/Acceptance

«Proof Testing
“Packag

“Part and lot acceptance +Machining ~Dimensional
articles. +Bead/grit blast “Surface texture:
«stress relief +Peening «Final part PT, €T, UT, CT

“Solution treat or anneal

«Etching
“Precipitation age +Cleaning

+Process certification records.



Consistency in Method & Message




Adaptability
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