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Official Use Only/ECI

AM Needs
 Traceable, digital data capture for entire part 

optimization and life cycles

 Method for validating virtual data

 Standards (MMPDS, ASTM, ISO, MatML)

How GRANTA Supports AM
 Proven enabling technology, collaborative platform

 Experience in implementing best practices for managing complex 
material-process pedigree and data

 MDMC expertise in materials, manufacturing, and data management
 Granta MI – Industry consulting projects in Europe and US

 Membership  – Network of corporate, government & academic funded projects

Additive Manufacturing



Leverage core expertise of MDMC members
 Materials, manufacturing, data management

 Software infrastructure and networks

Focus
 Schema development

 Software & network integration

 Standards

 Interfacing with AM initiatives

and others….

MDMC AM Working Group
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Feed materials
 Bulk properties

 Simulation input data 

 Microstructure

Processes (Machines and simulations)
 Type and capabilities details

 Processing parameters stores

 Project-specific data

Fabricated parts 
 Characterization and measurements

Materials Processes

Parts

Polymers
Low density alloys
High temp alloys
Medical alloys
Innovative alloys…

Direct laser deposition
Laser sintering
Electron beam deposition
Electro-mechanical…    

Schema Requirements

Mechanical testing
Ultrasonic inspection
Computed Tomography
Metallography
Microscopy…    



Schema Inclusion

Granta MI, AM Schema Layout Headings
 Currently Includes 800+ attributes

Machines Materials Part Design Material Batches Builds Parts
General Information General Information General Information Project Information Project Information Project Information

Calibration General Properties Original Design General Batch Information General Information Part Information

Machine Specifications Composition overview Re-Design Manufacturing Build Information Part Specifications

Material Bulk Mechanical Properties Dimensions Material Quality General Build Parameters Samples

Machine Properties Bulk Thermal Properties General Material Properties Particle Properties and Size Distribution Build Atmosphere Visual Inspection

Build Environment Bulk Electrical Properties Processing Interstitial contamination Material Used Accuracy Testing

Laser Properties Biological Static Tensile Properties Flowability Support NDT Testing

Electron Beam Properties Chemical High-cycle fatigue properties Wire Properties Filament Information Post Processing

Eco Fracture Toughness Chemical Analysis and Composition Substrate Heat Treatment

Cost Fatigue Crack Growth Quality of Welding Consumables HIP

Safety and Handling Surface Roughness Requested Build Alarms Machining

General Information Other Requested Properties Themes Used Laser Polishing

Requirements Final Part Details Powder Build Parameters Other Post Processing

Composition Quality Assurance Wire Build Parameters

Physical Properties Key Benefits Laser Properties

Further Information Electron Beam Properties

Arc Properties

In-Process Rolling

In-Process Analysis

 Layout Headings - Granta AM Schema v1.01



Sandia Databases

**

 MI: Starter
 Training

 NIST Solder Database
 http://www.nist.gov/mml/msed/solder.cfm

 http://www.msed.nist.gov/solder/NIST_LeadfreeSolder_v4.pdf

 Sandia Additive Manufacturing Database

 Sandia Hydrogen Effects Database
 http://granta-mi.sandia.gov

 Sandia Materials Database
 Material Systems of Specific SNL Interest

 Epoxies, Blast Foams, Connectors & Cables

 NSC Strain 2.0 & Therm 2.0
 Mechancial & Thermal Properties

http://www.msed.nist.gov/solder/NIST_LeadfreeSolder_v4.pdf
http://www.msed.nist.gov/solder/NIST_LeadfreeSolder_v4.pdf
http://www.nist.gov/mml/msed/solder.cfm
http://www.nist.gov/mml/msed/solder.cfm


GRANTA MI AM Schema v 1.0.0



 Projects 

 Reports 

 Machines

 Materials

 AM Builds

 Test Data

 Statistical Data

Sandia AM Database



Material System Test Types Material Properties Amount

AlSi10Mg

Charpy
Charpy impact vs Angle

1
Charpy impact vs distance

Corrosion

Electrochemical impedance 1

Open circuit potential 1

Polarization test 1

Creep Strain 4

Residual Stress
Residual stress bulk

1
Residual stress corner

Tensile

Ductility 112

Yield Stress 112

Young’s modulus 112

Ultimate tensile strength 93

Tensile response 29

Torsion Torsion 1

Ultrasonic
Poisson’s ratio

1
Young’s modulus

304L

Hopkinson bar Stress vs strain 83

Tensile

Strain rate 91

Proportion limit 60

Ultimate tensile strength 60

Tensile failure stress 60

Load vs displacement 31

Ti6Al4V Tensile

Yield stress 74

Ultimate tensile strength 74

Ductility 74

Data



 Auto linking between:

 Materials

 AM Builds

 Machines

 Statistical Data

 Test Data

 Reports

Projects



Project to Report



Project Link

AM Build Link

Material Info Link

Hyperlink to SAND report

Test Data Link

Report Record



AM Builds link

Projects link

Statistical data links

Test data link

Machines



Project link

Specification sheet

Machine link

Report link

AM Builds links

Test data

Materials



Projects link

Reports link

Build layout file

Machine link

Material link

Test 
data

AM Build



 Test types with data

 Charpy

 Corrosion

 Creep

 Hopkinson bar

 Residual Stress

 Tensile

 Torsion

 Ultrasonic

 Auto linking to:

 Projects

 Reports

 Machines

 Materials

 AM Builds

 Statistical Data

 Can contain graphs, 
files, pictures, and 
tables of results

Test Data



Project link

Machine link

Material link
AM Build link

Not shown:
• Reports link
• Original data file
• Statistical data link

Test Data: Hopkinson Bar



Project link

Statistical data links

Machine link

Material link

AM Build link

Test Data: Tensile



 Statistical Data available
 Tensile

 Hopkinson bar

 Allows for user to examine
 Average

 Maximum

 Minimum

 Standard Deviation

 Can be used to find 
statistical data for specific 
attributes for comparison

 Auto linking to:
 Projects 

 Reports

 Machines

 Materials

 AM Builds

 Test Data

Statistical Data



Project link

Material link
Machine link

Report link

AM Build link

Statistical Data: Hopkinson Bar


