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MIT Materials Systems Laboratory

. |
Focus: strategic properties of materials and process technologies

e Organizational Structure
- MIT School of Engineering

o MIT Department of Materials Science & Engineering
e Engineering Systems Division
- Part of several larger MIT Research Centers

e Materials Processing Center
e Center For Technology, Policy & Industrial Development
e MIT Energy Initiative

e Joint work with numerous corporate, government, academic,
and industrial consortia

e 2 professors, 3 researchers, 2 postdocs, 15 graduate students
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The Role of Uncertainty: Background

e Overarching research question:
- How robust is the LCA method for materials selection?

e Early in the design cycle

- What characteristics of a case / problem weaken the
robustness of the method?

e Focal issues
- Scope - Closed-loop Allocation
- Inventory

e Uncertainty is a real, significant, and unavoidable aspect of
the life-cycle inventory
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The Opportunity to

Leverage Uncertainty Information
.

e Effectively characterizing inventory uncertainty should
- Improve efficiency of analysis

- ldentify targets for improvement
e Efficiency

- Often, most of the impact for a product is tied to a few
decisions

- Without any understanding of uncertainty, it is
challenging to know how few

e Targets

- Depending on source of uncertainty, it may be possible to
know whether supply-chain or design change is effective

B B \|assachusetts Institute of Technology \
I I I I I Department of Materials Science & Engineering - NRL
Engineering Systems Division Materials Systems L aboratory




OEM Metrics, Slide 6




| wt. mean 17.3; std dev 12 |

SPL Landfilled (kg per tonne aluminium)

T T T T [ wt mean 0.060; std dev 0.11 |
2.000.000 4.000.000 6.000.000 8.000.000

Aluminium Preduction (Tonnes cumulative)

Total PAH (kg per tonne baked anodes)

500.000 1.000.000 1.500.000 2.000.000 2.500.000 3.000.000 3.500.000 4.000.000 4.500.000 5.000.000
Baked Anode Production (Tonnes cumulative)







OEM Metrics, Slide 9




Marker |
168 ]
] B
5 T eE
=)
I
B
= T E
-Invent Ciate
> 160 jviti ple p
MRL

I I B \1assachusetts Institute of Technology
I I Department of Materials Science & Engineering
Engineering Systems Division

Materials S}/stélﬁs L aboratory




OEM Metrics, Slide 11







Common Focal Impact
Raw Materials
Use
Logistics
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Implementing a
Simplified Quantitative Analysis

e Effectively characterizing inventory uncertainty
should

- Improve efficiency of analysis
- ldentify targets for improvement
» Differentiate targets

e Data collection

- Begin to estimate supply-chain inventory uncertainty
through selected data collection

e Case study
- Examine analytical value

e Resource savings
 Fidelity with complete analysis
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Resources In Emissions Out

Resources In Emissions Out
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