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Our poster shows how MAPTIS relates to Sustainable Aerospace Advanced Manufacturing
and Sustainable Materials Management.

MAPTIS is a “pre-Milestone B” design-engineering tool. MAPTIS provides materials and
manufacturing processes information to design-engineers. One component of MAPTIS provides
Environmental-Safety-Health (ESH) information on regulated materials, most notably
information on materials regulated by the European Union’s ‘REACH’ and U.S. ESH
regulations. MAPTIS’s ESH component is a powerful way to do Pollution Prevention “at the
Source”. The presentation will provide an overview of: (1) the importance of MAPTIS and the
ESH component to the U.S. Aerospace Sector; (2) the relevance of MAPTIS and the ESH
component to National and International initiatives; (3) the process for keeping MAPTIS and the
ESH information current.
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NASA is about creating for the future using design-
engineering tools to enhance sustainable use of materials
and sustainable manufacturing processes

MAPTIS: Materials and Processes Technical Information System
MAPTIS is a NASA Materials Science & Materials Engineering
Portal

MAPTIS can be used to locate design problems before they become product problems.

MAPTIS can be used to find the right materials and the right manufacturing processes
to give the right performance for the right applications
so as not to endanger humans or the planet.




MAPTIS is (in DOD Terminology) pre-Milestone B

“Technical Requirements, before Milestone B”
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REMOTE SITE
RESEARCH:

“THE DREAM”

MARS BASE

http://www.nasa.gov/centers/glenn/images/content/101885main_C91_08781_516x387.jpg

http://www.nasa.gov/centers/glenn/images/content/101903main_C88_11517_516x387.jpg



ANTARCTIC BASE
MATERIALS
MANAGEMENT

REMOTE SITE
RESEARCH:
“THE REALITY”™

ARCTIC BASE

www.cep.ag/default. asp?casid=6896

http://web.archive.org/web/20051125095443/
www.antarctica.ac.uk/About BAS/Cambridge
/Divisions/EID/Environment/fb_before.jpg

http://response.restoration.noaa.gov/pribilof/



How Important is the US Aerospace Industry?

1) Positive U.S. trade balance only exists for two of the five High-Technology areas*
2) Greatest positive contributor to the Trade Balance is the U.S. Aerospace Sector

* US Trade Balance for Five High-Technology areas defined by OEDC
(National Science Board - National Science Foundation (2010) Science and Engineering Indicators 2010, Chapter 6: “Industry, Technology, and

the Global Marketplace”, page 6-37,
at URL: http://www.nsf.gov/statistics/seind10/pdf/c06.pdf )

US Trade Balance

< Only positive for:

1) Aerospace ~$55B
2) Electronics (includes
Avionics) ~$25B




Cost - Schedule - Performance
MAPTIS as part of the solution

A

-

Leo Christodoulou DARPA DSO (2007)
“Accelerated Insertion of Materials (AIM)”

“New commercial products today have a faster development
cycle .... For example, jet engines are now developed in 30 months
rather than 60, largely because of improved computational design
tools.” NRC(2001) Materials in the New Millennium, at page 10.




2001 Increasing Global Regulations; and
2008 Lack of Understanding About REACH, U.S. Survey

Apparent “Market Failure” to understand the importance of REACH to the U.S.

= “Rest of the World”

Brian Sherwin (CSP co-Founder, EORM / President, ESHconnect)

&

Jen Jeng (Associate EHS Consultant, EORM) (October 2001) IPC Market Research (2008) “Results of IPC Survey

“SESHA Academic Lecture Series: Design for Safety/ Design for on REACH Preparedness in the North American and
European Electronic Interconnect Industry”

the Environment in the Semiconductor Industry”




Cost locked in by Phase, and
Cost of Change by Phase

70% of Costs Locked
in by Concept Phase

Aerospace Study

Average Cost per Change
(G, Finn)
1) $3,500 Design Phase
2) $35,000 Build Phase

3) $350,000 Production Phase




“Leap-Frogging”
Technology




MAPTIS and
Making Decisions and
Controlling Resources (including costs)

“., 1) Design Engineer (CAD)

2) Project/ Program Manager (PLM/ PDM)
*3) Cor?orate Executive/ Senior Manager (ERP)

*

<

http://www.sei.cmu.ed
u/reports/03tr013.pdf




MAPTIS and Sustainable Materials Management Opportunities:

Product (project, Program) Lifecycle Management (PLM)

CROSS-CUTTING STRATEGIES* --

“Technology Roadmap Strategies”:
* K. Geiser (2001) Materials Matter

1. Detoxification
2. Dematerialization

3. Decarbonization




National Initiatives and NASA Technology Initiatives
And MAPTIS

MAPTIS can implement concepts that
have the potential to significantly
contribute to:

» National Advanced Manufacturing Initiative
» National Materials Genome Initiative

MAPTIS can implement concepts that
have the potential to significantly
contribute to:

NASA Space Technology Grand Challenge
NASA Technology Roadmap for Materials

NASA Technology Roadmap for Information
Technology

YV V




Potential Risks of Introducing New Materials

Number

Complexity

Potential
ESH Impact

NEVAYES CRENIES

<€

F Shadman (May 2008 ) EPA Science Forum:
Environmental Challenges and Opportunities in Nano-
Manufacturing (Semiconductor Manufacturing)




MAPTIS
Public-Private Activities







