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INTRODUCTION

OBJECTIVES

DATA SETS and MODELS DATABASE SYSTEM AMMD DATA CURATION

ANTICIPATED IMPACT

To develop an open access additive manufacturing material database  

(AMMD) for the AM community to study AM material
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Hurdles preventing widespread adoption of AM technology in 

production
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DATA ANALYTICS

Direct Metal Laser Sintering

ÇUses 3D design data to build up a component layer upon layer.  

ÇAM fabrication process is complicated: e.g. rapid melting and solidification

ÇQuality depends on material, geometry, machine and process parameter

Additive Manufacturing

A key step in overcoming these hurdles is to understand geometry-

material-processïstructure-property relationships for any given AM 
process. 

ÇLimited material choice

ÇLow repeatability and quality inconsistency associated with AM processes 

ÇHigh cost and time in AM qualification

ÁAMMD shall capture the full process history through AM product 

cycle and supply chain data from material vendors and machine 

builders

Á In addition AMMD supports:

Ç Consensus schema development

Ç Open data availability to all

Ç Community generated/shared resource for varying data sets

Ç Reference/ exemplary data for analytics

Vendor Provided Feedstock Material Data

Feedstock Materials Testing Data

AM Machine Data

AM Part Design Data

AM Build Process Data

AM Part Testing Data

AMMD Data Structure

Ç MongoDB databaseïa document-based database  allowing open structure 

and access for data population. 

Ç NIST MDCS (Material Data Curation System) server developed under 

Material Genome Initiative (MGI) effort to wrap MongoDB by providing XML-

based templates for data population and provide a REST API for application 

integration.

Ç NIST AMMD database schemaïThe xml schema is developed to model the 

data sets for AM material database.

Ç A NIST-hosted web portalïAM material data, AM machine data, build data 

and test data can be explored through a user friendly navigation schema.

Ç Schema navigatorïA tool build on the navigation configurable through a 

Resource Description Framework (RDF)/XML file, built using an ontology 

editor such as Protégé.

Ç AM Build, Material, and Testing Data - Complete process history and test 

data AM builds generated from AM research community. 

AMMD Web Portal

AMMD Customizable Data Exploration

AMMD System Architecture

AMMD Data Schema and Viewer

Two Ways of Populating Data

First Batch of Data �±NIST Round Robin Test Data, Nickel 625 on 
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CONCLUSION AND FUTURE WORK

Ç Releasing the database at the end of Nov, 2016

Ç Improving the enabling technologies

Ç Build an Open AM Collaborative Development Environment
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