
Imagination at work.

Establishing the Building Blocks

Export Classification: NLR

(DoC Jurisdiction, 9E991)
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“The unique feature of AM materials is that their final
mechanical properties are obtained during the
fabrication process. As such, the data used to design AM
parts must account for not only the typical variability of
the as-purchased material, but also for the variability seen
in the manufacturing process.”

EASA Proposed CM No.: CM-S-008 Issue 01 

“The unique feature of AM materials is that their final
mechanical properties are not attained until the actual
fabrication of the near-final part. As such, the data used
to design AM structure must account for not only the
variability of the as-purchased material, but also the
variability seen in the manufacturing process.”

FAA Issue Paper Additive-manufacturing Material 
Allowables Test Program (DRAFT)
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Equiaxed
(multiple grains)

Directionally Solidified
(oriented grains)

Single Crystal
(one grain)

Processing always determines properties

Photo Courtesy of Alcoa Howmet
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GE material development process

Process Structure Properties

Characterize

Materials

Process

Microstructure

Properties

EnvironmentEnvironment

Properties

Microstructure

Process

Characterize

Materials



EASA Additive Manufacturing Workshop | 29 September 2016 GE AVIATION 5

Additive Manufacturing  development process
100+ Laser & Machine Parameters

Powder Specification
• Powder Source

• Powder Size
• Powder Composition
• Powder Reuse Procedures

Laser Parameters
• Spot Size
• Laser Power

• Laser Travel Speed
• Laser Dwell Time

Thermal Processes
• HIP Cycle Parameters
• Heat Treat Atmosphere
• Braze HT Parameters
• Solution Temperature

Recoat Parameters
• Layer Thickness
• Recoater Arm Design

Build Chamber
• Build Atmosphere
• Purge Gas
• Airflow
• Preheat Temp

Hatch Strategy
• Contour Pass 
• Sky Writing
• Line Spacing & Overlap

Calibration & Maintenance
• Preventative Maintenance
• Pre-build Calibration
• Factory Environment Controls

Post Processing
• Mechanical Finishing
• Thermal Exposures
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Properties: Establishing Design Limits
Production Representative Environment

• Specification controlled

• Multiple powder lots

• Multiple machines

• Multiple platform locations

• Vertical & horizontal test bars
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Properties: Establishing Design Limits
Accounting for Thermal and Environmental Effects

• Stress relief temp exposure

• Braze temp exposure

• Environmental coatings

• High operating temp exposure
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Properties: Establishing Design Limits
Accounting for Physical Effects

• Surface finish factor

• Directional properties (if present)

• Thin wall factor

• Support remnants

• Post processing
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Production Qualification Overview
Current Approach: 6 months per machine

Every Machine is 
a “Foundry”

Material Qualification

Raw Material Specification

 Qualify incoming material

Process Specification

 Manufacturing process controls

Finish Material Specification

 Metallographic structure

 Material properties
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GE Aviation Additive Technology Center


