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The Importance Of Testing and Analysis

¢ QA Validation Pre and Post Process per Customer Specifications
i Melt Pool and Powder
i Material and Process Development
i Mechanical Testing
i NDT, FPland CT
i Engineering Drawing Conformity

¢ Parameter Development

¢ Process Development

C Heat Treat and HIP Confirmation

¢ Mechanical Testing

Sintavia Material Characterization Laboratory
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Testing and Analysis in Aerospace AM

Testing and Analysis
o Service within the AM
process

HAZ Evaluation

Metal AM Process

v

Powder Analysis

>
>

L

Metal AM Build

\ 4

v

Stress Relief

\ 4

v

Hardness

A

EDM

\ 4

v

Failure Analysis

A

Heat Treat/HIP

v

A

Chemistry i ICP/Gas

Mechanical Testing

v

A

\

Cross Section
Analysis

Microstructure/Chemistry

v

A A

Density and Voiding

\AA 4

v

Dimensional Inspect

\4

2017 © Sintavia, LLC

O Flow Testing
Morphology and Size

@ | Chemistryi ICP/Gas

. PSD

O Density

O Static Testing

O Dynamic Testing

@ CTScanand In-Situ

@ | Optical Scan/CMM




Why Is a Metallurgical Service Laboratory Useful
for Testing with Aerospace AM?

¢ Pre and Post Build Verification.

¢ Rapid Parameter, Process Validation and Part Qualification

¢ Verification of heat treatment and HIPing schedules

¢ Verification of post processing. Painting, plating, thermal spray etc.
¢ Failure analysis
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Powder Analysis Pre Build

Particle Size Distribution

¢ PSD per ASTM B822 using
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CHEMISTRY PERICP AND GAS ANALYSIS
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Powder Chemical Composition
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¢ Inductively Coupled Plasma (ICP-OES)
¢ Scanning Electron Microscope (SEM) with Energy Dispersive Spectrum (EDS)
¢ Gas analysis of Nitrogen, Oxygen, Hydrogen, and Carbon

Inductively Coupled Plasma (ICP-OES) Carbon Sulfur Oxygen Nitrogen Hydrogen
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Powder Testing and Analysis Process

¢ Powder management is extremely critical. Sintavia believes in controlling the process from
initial powder characterization to conformity.

¢ Conducted in a laboratory within working distance of AM machines.

¢ Rapid analysis.
¢ Quickly and efficiently establish and maintain process control and parameter development.

Vendor A (17-4PH), Good Flow Vendor A (17-4PH), Dense Vendor B (17-4PH), Poor Flow Vendor B (17-4PH), Voids with
and Good Internal Porosity and Void Free Microstructure and Poor Internal Porosity Decreased Densities
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Powder Chemistry

Before a build, powder is tested to ASTM, customer, and Sintavia specifications
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¢ Precision Cut Off Saws
¢ Chemical Hood

Cc Hardness
C SEM

¢ Mounting Press and Polishing Equipment
¢ Metallographic Microscopes

Characterization Equipment

Polisher

Scanning Electron Microscope

Metallographic Microscope

2017 © Sintavia, LLC

Precision Cut Off Saws

Fume Hood

Mounting Press



