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CAUTIONARY NOTE 

THIS DOCUMENT CONTAINS PROPRIETARY INFORMATION AND IS BEING PROVIDED SOLELY FOR INFORMATION PURPOSES BY AMG ADVANCED 

METALLURGICAL GROUP N.V. (THE “COMPANY”) AND MAY NOT BE REPRODUCED IN ANY FORM OR FURTHER DISTRIBUTED TO ANY OTHER PERSON OR 

PUBLISHED, IN WHOLE OR IN PART, FOR ANY PURPOSE, EXCEPT WITH THE PRIOR WRITTEN CONSENT OF THE COMPANY. FAILURE TO COMPLY WITH THIS 

RESTRICTION MAY CONSTITUTE A VIOLATION OF APPLICABLE SECURITIES LAWS.

This presentation does not constitute or form part of, and should not be construed as, an offer to sell or issue or the solicitation of an offer to buy or acquire securities of the 

Company or any of its subsidiaries nor should it or any part of it, nor the fact of its distribution, form the basis of, or be relied on in connection with, any contract or commitment 

whatsoever. 

This presentation has been prepared by, and is the sole responsibility of, the Company. This document, any presentation made in conjunction herewith and any 

accompanying materials are for information only and are not a prospectus, offering circular or admission document. This presentation does not form a part of, and should not 

be construed as, an offer, invitation or solicitation to subscribe for or purchase, or dispose of any of the securities of the companies mentioned in this presentation. These 

materials do not constitute an offer of securities for sale in the United States or an invitation or an offer to the public or form of application to subscribe for securities. Neither 

this presentation nor anything contained herein shall form the basis of, or be relied on in connection with, any offer or commitment whatsoever. The information contained in 

this presentation has not been independently verified. No representation or warranty, express or implied, is made as to, and no reliance should be placed on, the fairness, 

accuracy or completeness of the information or the opinions contained herein. The Company and its advisors are under no obligation to update or keep current the information 

contained in this presentation. To the extent allowed by law, none of the Company or its affiliates, advisors or representatives accept any liability whatsoever (in negligence or 

otherwise) for any loss howsoever arising from any use of this presentation or its contents or otherwise arising in connection with the presentation.

Certain statements in this presentation constitute forward-looking statements, including statements regarding the Company's financial position, business strategy, plans and 

objectives of management for future operations.  These statements, which contain the words "believe,” “expect,” “anticipate,” “intends,” “estimate,” “forecast,” “project,” “will,” 

“may,” “should” and similar expressions, reflect the beliefs and expectations of the management board of directors of the Company and are subject to risks and uncertainties 

that may cause actual results to differ materially.  These risks and uncertainties include, among other factors, the achievement of the anticipated levels of profitability, growth, 

cost and synergy of the Company’s recent acquisitions, the timely development and acceptance of new products, the impact of competitive pricing, the ability to obtain 

necessary regulatory approvals, and the impact of general business and global economic conditions. These and other factors could adversely affect the outcome and financial 

effects of the plans and events described herein.

Neither the Company, nor any of its respective agents, employees or advisors intend or have any duty or obligation to supplement, amend, update or revise any of the 

forward-looking statements contained in this presentation.

The information and opinions contained in this document are provided as at the date of this presentation and are subject to change without notice.

This document has not been approved by any competent regulatory or supervisory authority.

3



2015 – 2019 AMG MARKET CAPITALIZATION
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AMG Market Cap

2015 2016 2017

Market 

cap: 

€187M

Market 

cap: 

€859M

Share 

price: 

€27.40

Share 

price: 

€6.75

+ 34%

+ 67%

+ 201%

2018

- 31%

2019

- 1%



RECENT VANADIUM PRICES
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ATMOSPHERIC CO2 ACCUMULATION
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Source: U.S. Department of Commerce / National Oceanic & Atmospheric Administration / NOAA Research

• 2018 CO2 emissions: 37.1 

billion MT

• An increase of 1.3% over 

2016 levels
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MATERIAL SCIENCE BASED SOLUTIONS
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AMG stands for CO2 reduction through energy 

saving technologies
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THE AMG PORTFOLIO

AMG Critical Materials

AMG Technologies

CO2 Relevance

Energy Savings Energy Storage
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Aluminum Transportation -

Graphite Buildings Anodes

Silicon - Anodes

Vanadium Steel Stationary Batteries

Antimony - Batteries

Mineração - Lithium

Superalloys - Fuel Cells

Titanium Alloys Aero Engines V2O5

Engineering Aero Engines -



AMG’S ROLE IN CO2 REDUCTION

VI

Total net CO2 reduction (2018): 50.7 million tons

Enabled CO2 Reduction - 2018

Business Unit Net CO2 Reduction (tons) * Technology / Product

Engineering 43.5 million
Thermal Barrier Coatings & 

Turbocharger Wheel Castings

Titanium Alloys 

& Coatings
5.0 million Titanium Aluminides

Vanadium 1.2 million Steel Alloying / Light weighting

Graphite 1.0 million Graphite Insulation

* Net of operating emissions



THE CO2 REDUCTION RATIO

VII

Business Unit
Net CO2 Reduction 

(tons) 

Total Assets 

($M)

Engineering 43.5 million $158 275.3 x

Titanium Alloys & Coatings 5.0 million $120 41.6 x

Vanadium 1.2 million $177 67.8 x

Graphite 1.0 million $94 10.6 x

CO2 Reduction 

Return *

* Measured as ton of CO2 reduction per $1,000 invested 



HEALTH AND SAFETY
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AMG consolidated safety results: 2013 – 2018



SPODUMENE I STATUS

Operating Metric Status

Feed Rate 90 tons per hour (95% of target)

Metallurgical Recovery 90% of target

Product Quality ‘in spec’

Production Costs Estimated to be on target
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CAMBRIDGE, OHIO RECYCLING FACILITY
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SPENT CATALYST SEEKING RECYCLING SOLUTIONS

GLOBAL 

REGULATION & 

GOVERNANCE

• IMO 2020 legislation – reduction in sulfur limits 

from 3.5% to 0.5%

• Increased industry focus on proper 

management of waste streams

MIDDLE EAST & 

CHINA

• Shift away from export of crude oil and towards 

in-region refining and upgrading

• Chinese government-imposed ban on import of 

vanadium-bearing waste
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CAMBRIDGE II

THE PROJECT

Double AMG V’s capacity to process spent vanadium-bearing 

catalyst, using the existing conversion process as implemented 

at the Cambridge site, optimized via technological improvements

PROJECT SCOPE

Construction of a roasting and smelting facility in close proximity 

to the Cambridge site, taking advantage of personnel efficiencies 

such as shared oversight and management/control

CAPEX COST
Estimated at approximately $300 million, including contingencies.  

Funding via low-cost, tax-exempt bond facility

FINANCIAL 

METRICS

Opex costs estimated to be equivalent to current costs at the 

existing site.  At full capacity, the second site will offer additional 

processing capacity of 30,000 MT per year
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AMG / CRITERION JOINT VENTURE

XIII
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AMG TECHNOLOGIES PRO FORMA, 2018
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Furnace Systems Own & Operate
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ModulTherm ALD Mexico

AMG Titanium – Titanium Aluminides



AMG TECHNOLOGIES: TECHNOLOGY HIGHLIGHTS

• Titanium Aluminides (world leader)

• Master alloys for titanium alloys

• Master alloys for Ni-based superalloys

• Physical vapor deposition (PVD) coating 

materials 

• Hydrogen storage alloys for fuel cells

• Vacuum melting technologies

• Thermal barrier coaters (world leader)

• Ceramic matrix composite (CMC) fiber 

coaters

• Powder atomization machines (Ti & Ni-

based alloys)

• Heat treatment furnaces

Select technology highlights:
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SUSTAINED GROWTH IN LEAP ENGINE PLATFORM –
FORECAST TO 2036

37,740 new airplanes Source:

Airbus Global Market Forecast 2017 – 2036

Boeing Current Market Outlook 2017 - 2036

Boeing and Airbus 

new aircraft forecast 

as of October 2018 

results in a total 

demand for LEAP 

1A/B engines for 

single aisle aircraft of 

approximately 88,000 

units
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AMG TECHNOLOGIES IN THE LEAP ENGINE

• Remelting Furnaces e.g. for Ti64

• Atomization Furnaces for Plasma Spray Powder, HIP‘ed 
and Forged Parts

• Master Alloys for Ti Base Alloys 

• Plasma Melting Systems for Ti Base Alloys

• Equipment for CMC Shrouds

• EB-PVD Coaters for Thermal Barrier Coatings

• Hot Isothermal Forging Systems for 
Superalloy Disks

• VIM Furnaces for Ni Base Superalloys

• Master Alloys for Ni Base Superalloys

• Hot Isothermal Forging Systems for Ni-based alloys

• Plasma Melting Systems for Titanium Aluminides

• VAR and VIM Furnaces for Titanium Aluminides

• Titanium Aluminide Feedstock for Blades

Compressor 

Applications

High-Pressure 

Turbine & 

Combustion 

Section

Low-Pressure 

Turbine

20



THERMAL BARRIER COATING REVOLUTION

Source: Wadley Research Group, University of Virginia, 2013 21



AMG IS THE GLOBAL LEADER IN TBC TECHNOLOGY

23 of the 24 advanced TBC systems in operation globally developed by AMG
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AMG IS THE GLOBAL LEADER IN TITANIUM ALUMINIDES
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AMG TECHNOLOGIES INNOVATIONS

– Ceramic Matrix Composite (CMC)  fiber coater – development of next-

generation aerospace coating technology, permitting higher turbine 

temperatures while achieving significant weight reductions

– FastCast – new, proprietary casting technology which significantly 

improves yield in the casting process (e.g. low pressure turbine blades for 

aero engines)

– Additive manufacturing – Innovative 3D printing technology equipment, 

capable of producing larger components
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FASTCAST IN OPERATION
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Long- te rm Guidance:
“ G i v e n  t h e  s t r o n g  u n d e r l y i n g  g r o w t h  

d y n a m i c s  o f  t h e  A M G  p o r t f o l i o ,  t h e  

m a n a g e m e n t  b o a r d  i s  c o m m i t t e d  t o  d e l i v e r  

a n  E B I T D A o f  $ 3 5 0 M ,  o r  m o r e ,  i n  f i v e  y e a r s  

o r  l e s s . ”
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