
THE STATUS OF GERMANY’S PM INDUSTRY

SEVENTY-FIVE YEARS OF CM FURNACES

FLUIDTHERM’S LOW GAS CONSUMPTION FURNACE

www.pm-review.com

POWDER 
METALLURGY

REVIEWVO
L.

 1
0 

 N
O

. 2
   

SU
M

M
ER

 2
02

1

Published by Inovar Communications Ltd



© 2017 Inovar Communications Ltd

POWDER 
METALLURGY

REVIEW

Summer 2021       Powder Metallurgy Review 3

Electrification
The topic is inescapable in the Powder Metallurgy world, 
appearing on the agenda of every conference and at the fore-
front of international research into new materials, applications, 
and processes.

As vehicle electrification ramps up globally, with some govern-
ments and automotive manufacturers committed to the 
elimination of the internal combustion engines within ever 
shorter time frames, this issue can only become more pressing 
for PM part producers – for whom the ICE has, for so long, 
been a key area of application – and materials producers, who 
rely on automotive parts makers as their largest consumers of 
PM powders.

As the magazine for the Powder Metallurgy industry, 
PM Review will be illuminating the shift to electrification from 
as many angles as possible. To enable us to do this, we aim to 
publish a series of articles showcasing electrification within 
our industry, beginning with our Autumn 2021 issue. 

Do you have a vision to share in this area? Has your company 
developed a new application for PM within the field of electrifi-
cation? How are you adapting to the seemingly inevitable shift 
in demand that electrification will bring? We want to hear from 
you – get in touch to be featured.

Emily-Jo Hopson-VandenBos
Features Editor, Powder Metallurgy Review
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Powder Metallurgy parts on 
the production line at SHW 
Automotive (Courtesy SHW AG) 
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By choosing the right powder mix, it’s possible to improve production efficiency  
and reduce scrap rates while also improving sustainability. Höganäs Intralube® GS 
offers the highest green strength of compacted components available today, and 
improves it by up to 80% compared to standard premix alternatives. 

These improvements facilitate green machining, which is much more efficient in terms 
of both time and cost. The improved green strength also means that the handling of 
green components is more straightforward thanks to the reduced risk of cracking. 
This also leads to less waste, which is more sustainable and better for business.

Höganäs Intralube GS
Stronger, simpler and more sustainable

Powder  
that empowers
— 
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Imagine  
a Greener  
Future  
Together

Metal Powders
www.qmp-powders.comIATF 16949ISO 9001

Rio Tinto Metal Powders’ Commitment  
to Sustainable Development
The world is getting smaller. The pandemic has made it painfully 
clear how globally interconnected we truly are. We share one 
planet and we all need to ensure that our actions today support 
the generations of tomorrow. At Rio Tinto, the safety of our 
people is the Number One Priority. We also apply our core values 
to the communities in which we operate, to reduce the impact of 
our operations on our neighbors.

Rio Tinto is committed to sustainable development in metals 
processing. This pledge has been recently demonstrated through 
investments in the world’s first low carbon Aluminum processing 
technology, Elysis, and in exploring low carbon steel processing 
technologies. Rio Tinto will invest $1 billion over the next 5 years 
to help achieve its Net Zero Emissions goal by 2050.

Powder metallurgy is a Green Technology, a near net-shape 
process that allows for efficient use of raw materials. Rio Tinto 
Metal Powders (RTMP) produces iron and steel powders for 
the industry using carbon-free hydroelectric power generated 
in the Province of Quebec, Canada. The primary market for our 
powder products is the automotive industry, which is moving 
increasingly to electrification and away from internal combustion 
engines. RTMP is contributing to the development of new powder 
materials for electric components, from pump assemblies to 
small electric motors in e-bikes and EV’s to create a Greener 
Future Together.

At Rio Tinto, we produce materials essential to human progress. 
For more information about Rio Tinto’s polices, programs,  
and commitment to sustainable development please visit the  
Rio Tinto home page at www.riotinto.com

51 The state of Germany’s Powder Metallurgy 
industry: From the coronavirus pandemic to the 
EV revolution      

 The coronavirus pandemic and ongoing structural changes 
in the automotive industry as a result of the rise of electric 
vehicles are currently preoccupying large segments of 
global industry. In this report, Dr Georg Schlieper examines 
the situation in the Powder Metallurgy industry in Germany 
from 2020 up to spring 2021, based on interviews with 
four leading PM companies. Results are also drawn from 
statistics produced by the Fachverband Pulvermetallurgie. 
Although not representative of the global PM industry as a 
whole, the findings from Germany will have parallels with 
many other PM part-producing nations.  >>>  

  

59 CM Furnaces: A stalwart of the industrial 
furnace segment reflects on seventy-five years of 
thermal processing innovation      

 In April 2021, CM Furnaces celebrated its seventy-
fifth anniversary. Over its long history in the furnace 
manufacturing and heat treatment industry, the company 
has established a global reputation for the design and 
manufacturing of state-of-the-art air, hydrogen and inert 
atmosphere electric furnaces, including standard furnace 
designs and specialised, custom furnaces for a variety 
of applications. Since its beginnings, its customer-base 
has grown to include clients in the industrial, educational 
and government sectors. PM Review’s Emily-Jo Hopson-
VandenBos spoke to Jim Neill, CM Furnaces’ vice president, 
Sales, and here offers an overview of the company’s past, 
present and future.  >>>   

09 32 715524

67 Liberty Powder Metals: 
The Liberty Steel 
spin-out targeting 
high-quality metal 
powder production for 
advanced manufacturing 
processes

 As a spin-out of Liberty 
Steel UK, Liberty Powder 
Metals has grown from the 
combination of its parent 
company’s deep steelmaking 
experience, and the 
technological innovations 
developed through the £18 
million CASCADE project, 
which sought to develop a 
supply chain for advanced 
metal powder-based 
manufacturing technologies 
within the UK. Now, the 
company has entered the 
market as a producer of 
in-demand powders for 
the domestic and global 
markets. James Ashby, 
LPM’s Technical Manager, 
reflects on the company’s 
journey to date – including 
the challenges of establishing 
a startup during a global 
pandemic.  >>>

Contents
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75 The Low Gas Consumption 
continuous furnace: Delivering 
increased efficiency across a range of 
PM applications  

 India’s Fluidtherm Technology has over three 
decades of experience manufacturing a 
wide variety of furnaces for the PM industry. 
When it saw the need for a furnace with 
an increased cooling rate and reduced gas 
consumption, it turned to its R&D department 
to develop its (patent applied) Low Gas 
Consumption furnace. The LGC furnace acts 
as a hybrid between mesh belt and pusher 
furnaces, utilising the best aspects of each to 
create an innovative new product. N Gopinath 
reports on the goals behind the LGC furnace’s 
development, and what can be achieved using 
this innovative new furnace concept.  >>> 
 

83 Eliminating conflict minerals:  
A new standard for the assurance 
of conflict-free materials across the 
supply chain

 The term ‘conflict mineral’ is defined as a 
mineral that may be mined in an area of 
armed conflict and traded illicitly to finance 
the fighting. The term encompasses some 
materials that are widely used in the Powder 
Metallurgy industry, in applications from 
cutting tools to superalloys and beyond. 
In recent years, corporate and consumer 
concerns regarding the sourcing of conflict 
materials have led many leading producers 
to take a public stance on the avoidance 
of conflict minerals. There is a concern, 
however, that in some cases these measures 
do not always go far enough. Dr Keith Lloyd 
Jones shines a light on the issues at play 
and the progress being made toward new 
solutions.  >>>

Regular features...
09  Industry news >>>

88 Advertisers’ index & buyer’s guide >>>

90 Industry events >>>

TPA250 HPC
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Cost-effectiveness

Floor level
installation

2.500 kN
multi-level

High efficiency

Quick tool change

www.dorst.de MADE IN
GERMANY

GF Machining Solutions

Tooling for Powder 
Compacting Technology

System 3R

+ Simple, quick set-up
+ High accuracy
+ Low scrape rate 
+ Maximal machine utilization
+  Increased productivity

GFMS, System 3R Int’l AB, Sorterargatan 1, S-162 50 Vällingby, Sweden,  
e-mail: info.system3r@georgfischer.com, www.system3r.com

https://www.dorst.de/en/home.html
https://www.gfms.com/com/en/solutions/system-3r.html
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industry news

GKN Powder Metallurgy launches its 
new GKN Hydrogen business unit
GKN Powder Metallurgy officially 
launched its GKN Hydrogen busi-
ness on May 11, 2021. The compa-
ny’s unique green hydrogen storage 
technology, based on powder metal 
hydrides, is said to be the most 
reliable and secure system on the 
market.

GKN Hydrogen’s robust systems 
generate green hydrogen from fluc-
tuating renewable energy sources, 
storing it compactly and safely in 
metal hydride over long periods 
of time. When needed, the green 
hydrogen can be used directly or 
converted back into electricity and 
heat for a variety of applications. 
The scalable system design allows 
for a high degree of versatility, 
from emergency power backup and 
off-grid energy supply to residential 
housing, maritime transport, and 
large-scale industry.

Peter Oberparleiter, Chief Execu-
tive Officer at GKN Powder Metal-
lurgy, stated, “GKN Hydrogen is an 
incredibly exciting venture that will 
play a key role at the forefront of the 
energy transition. Using a state-of-
the-art technology with far-reaching 
implications and extensive scope 
for development, we are helping to 
solve the issue of hydrogen storage 
and provide a clean energy for all 
that is green, safe and compact.”

“With the launch of GKN Hydrogen, 
its second business unit to focus on 
innovative technologies alongside 
GKN Additive, GKN Powder Metal-
lurgy is strengthening its position as 
a provider of leading-edge technology 
solutions for the future,” he continued. 
“Leveraging the business’ world-
leading position in powder metal solu-
tions, GKN Hydrogen is pioneering 
safe, emission-free green hydrogen 
storage to help organisations and 
societies around the world achieve 

their carbon neutrality goals today, 
and in the years to come.”

“We created GKN Hydrogen after 
consulting with colleagues from 
across GKN Powder Metallurgy and 
are proud to be seen as an enabler 
for a decentralised, carbon-neutral 
energy supply infrastructure,” Ober-
parleiter concluded.

With its energy storage capacity 
of 260 kg hydrogen (4.5 MWh elec-
trical energy), GKN’s HY2MEGA is 
the largest metal hydride storage 
on the market and well suited for 
energy supply applications where 
safety and compactness are crucial.

www.gknhydrogen.com   

This plug-in electric car charging station (left) and IT system back up power 
supply (right) showcase two examples of how GKN’s hydrogen storage system 
can be integrated to help reduce CO2 (Courtesy GKN Hydrogen)

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.tekna.com/
http://www.tekna.com/webinars
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Deringer-Ney Inc., a global supplier 
of precious metal alloys, micro 
manufactured parts, electrical 
contacts, and precision components 
for medical devices, headquar-
tered in Bloomfield, Connecticut, 
USA, has entered into a definitive 
agreement to acquire Hoyt Corpora-
tion, Englewood, New Jersey. Hoyt 
Corporation manufactures a vast 
array of both standard and custom-
designed electrical parts, using 
Powder Metallurgy to manufacture 
its refractory and semi-refractory 
metal contacts.

The acquisition is said to support 
Deringer-Ney’s strategy of diversi-
fication within the electrical contact 
industry by addressing customers’ 
need for higher voltage systems and 
alloys to support future electrifica-
tion and infrastructure expansions. 
Hoyt Corporation’s expertise in 
silver infused products and Powder 
Metallurgy is cited as an exciting 
expansion to Deringer-Ney’s globally 
recognised brands of high perfor-
mance materials.

“We’re excited to bring Hoyt 
Corporation into the Deringer-Ney 
family and introduce their unique 
product offerings to our diverse 
customer base,” stated Ryan Elliott, 
president of Deringer-Ney.“The 
combination of Hoyt Corporation and 
Deringer-Ney allows us to present 
customers with electrical contact 
solutions ranging from millivolts to 
high voltage systems.”

Hoyt Corporation operates a fully 
equipped Powder Metallurgy depart-
ment housing speciality powder 
processing and blending equipment, 
powder presses rated up to 35 tons, 
and hydrogen-based batch sintering 
furnaces. The company utilises 
custom-engineered powder mixing, 
in-house press tool production, and 
high-temperature sintering, to meet 
critical composition and dimensional 
specifications.

www.deringerney.com
www.hoytcorp.com   

Deringer-Ney 
to acquire Hoyt 
Corporation

MacLean-Fogg Component Solu-
tions, Mundelein, Illinois, USA, has 
announced the acquisition of the 
assets of Formetrix, LLC, Mans-
field, Massachusetts. The acquisi-
tion includes the substantial metal 
powder intellectual property port-
folio, broadening the capabilities of 
MacLean-Fogg to service new and 
existing OEM, Tier 1 and 2 customers 
and tool & die makers in automo-
tive, EV, industrial, agriculture, heavy 
truck and construction markets.

The new business entity will be 
known as MacLean Formetrix and 
will be based in the Detroit suburb 
of Macomb Township, Michigan, 
and will be led by General Manager 
Greg Rizzo. Harald Lemke, formerly 
of Formetix, has joined MacLean 
Formetrix as Director of Product 
Management. The combination of 
Formetrix’s patented, high-perfor-
mance steel alloys, combined with 
MacLean-Fogg’s strengthened scope 
in manufacturing, will, it was stated, 
allow MacLean Formetrix to build on 
the initial market successes of the 

acquired materials and rapidly scale 
to support a variety of tooling appli-
cations in metal forming, die casting, 
injection moulding and beyond.

Duncan MacLean, MacLean-
Fogg president & CEO, stated “As 
a previous customer of Formetrix, 
we were able to implement tech-
nical cost break-throughs with their 
material and process innovations 
that others in the Additive Manu-
facturing business claimed were 
impossible. We couldn’t be more 
excited to continue to make their 
innovations available for our internal 
users, as well as serve other 
innovative manufacturers and tool 
makers.”

“The initial response has been 
tremendous,” commented Rizzo. 
“We knew about our experiences 
but have been surprised to see in 
these initial weeks how many past 
customers for the Formetrix tool 
steel powder have immediately 
reached out with requests for mate-
rial and new application inquiries.”

www.macleanfogg.com   

MacLean-Fogg acquires Formetrix, 
rebrands to MacLean Formetrix

Aubert & Duval receives support 
from the French Government for its 
superalloys project
Aubert & Duval, a subsidiary of the 
High Performance Alloys Division 
of the Eramet Group based in Paris, 
France, reports that it has received 
financial support for its long-term 
superalloys programme from the 
French Government via the ‘Plan de 
Relance’ – or, recovery plan.

Aiming to be the first European 
independent channel dedicated to 
superalloys melting for the civil aero-
space industry, the project plans to 
reinforce France and European Union 
industrial sovereignty by offering its 
aerospace sector an autonomous 
supply for these critical materials.

Superalloys are a type of nickel-
base grades offering exceptional 

properties at high temperatures 
– mechanical strength, resistance 
to corrosion – which makes them 
particularly suitable for critical 
applications for energy (land-based 
turbines, Oil & Gas) and aerospace 
industries.

Aubert & Duval has significant 
experience in superalloys, specifically 
in forging those grades in Pamiers and 
Issoire plants where engines’ disks are 
forged. The company explains that it is 
also a pioneer of superalloys melting 
thanks to its capacities in les Ancizes, 
where, the company states, the first 
European re-melting furnaces were 
installed fifty years ago.

www.aubertduval.com   

We’ve got one mission, to support as many metal part makers in the MIM and Metal AM industry as possible. 
Our team of processing experts utilize 20+ years of metal part making experience to share all our knowledge and help 
you overcome challenges, develop better processes and become successful metal part makers. We help develop real 
world, practical solutions based on many lessons learned along our journey. Being the ONLY debind and sinter service
provider with full sized production equipment, we are honored that we have been able to support every industry 
currently utilizing MIM and Metal AM. DSH is the only source for the best process support, toll processing and 
educational resource for your MIM and Metal AM applications.

Services off ered:  Remote Process Engineering, Small/Large Toll  Processing, R+D projects, Educational Support 
on Total Process Management.

107 Commerce Road  |  Cedar Grove, NJ 07009 USA | +1 973.239.7792  | www.dshtech.com

Your Partner in MIM/AM

Think of us as drivers education

DSH ads 2021_International_M1A.indd   1DSH ads 2021_International_M1A.indd   1 5/28/21   11:32 AM5/28/21   11:32 AM

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://dshtech.com/
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www.bodycote.com

Bodycote provides a complete service solution 
for metal parts built by the additive manufacturing 
process, including stress relief to minimise 
distortion and residual stress, EDM to prepare 
the component for hot isostatic pressing (HIP), 
heat treatment or HIP to remove microporosity, 
and associated quality assurance testing.

  Reduction in rejection rates 
and inspection costs

  Fatigue properties on par 
with wrought material

  Significant improvement in 
fatigue strength, fracture toughness, 
and tensile ductility

  100% reduction in porosity possible

  Improved machined surfaces 
and consistency in properties

 Improved microstructure

ADDING VALUE 
TO ADDITIVE 
MANUFACTURING

the partner of choice for additive manufacturing
heat treatment  |  metal joining  |  hot isostatic pressing  |  surface technology 

Sandvik AB, Stockholm, Sweden, has 
published its Annual Report for 2020, 
highlighting a challenging year with a 
number of strategic decisions which 
Stefan Widing, president and CEO, 
believes will strengthen and shape 
the future of Sandvik as it prepares 
for a shift towards growth.
The group reported a total order 
intake of SEK 86,287 million, down 
from SEK 104,075 in 2019. Revenues 
totalled SEK 86,404 million compared 
with SEK 103,238 million in the 
previous year. An operating profit of 
SEK 11,216 million was noted, down 
from the previous SEK 13,386 million.

A breakdown of revenues by 
customer segment showed that 
40% was generated in mining; 23%, 
engineering; 11%, automotive; 
10%, energy; 8%, construction; and 
5%, aerospace, with the remaining 
3% generated from unspecified 
segments. By region, 35% of Sand-
vik’s 2020 revenues came from 
Europe, 22% from North America, 
20% from Asia, and a further 9% from 
Africa/Middle East, 9% from Australia 
and 5% from South America.

In 2020, the group acquired 
Allied Construction Products, 
CGTEch, Summerill Tube Corpora-

Sandvik to focus on growth following a 
challenging year

tion, Quimmico Centro Technológico 
and Miranda Tools; an agreement 
was also signed to acquire DSI 
Underground. Sandvik Materials 
Technology was made a separate 
listing and reorganisations were 
made within Sandvik Manufacturing 
and Machining Solutions, as well as 
Sandvik Mining and Rock Technology.

During the year, Sandvik’s Board 
of Directors made the decision 
to continue preparations for the 
distribution of the Sandvik Materials 
Technology business area to its 
shareholders. The board’s intent is to 
propose the distribution and listing 
of Sandvik Materials Technology on 
Nasdaq Stockholm at a shareholders’ 
meeting in 2022, provided that 
the circumstances at the time are 
deemed to be right. “I am convinced 
that this is the correct way forward, 
both for Sandvik Materials Tech-
nology and for Sandvik as a whole,” 
added Widing.

In line with its goal of strength-
ening the group’s offering, a new 
business area focusing on digital 
solutions, Sandvik Manufacturing 
Solutions, was established. Assets 
were also divested: the Oil & Gas 
operations of Sandvik Drilling and 

Completions (Varel), as well as 
an agreement signed towards the 
divestment of its mineral exploration 
business.

Moving forward, Sandvik has 
set a growth target of at least 5% 
(CAGR) through a business cycle. 
The company aims to increase its 
acquisitions and add products and 
technology, as well as services and 
digital solutions, to its existing offer-
ings. This growth target means that 
Sandvik will become a SEK 115 billion 
company by 2025.

Despite the challenging year, 
progress was reported to have been 
made on Sandvik Material Technol-
ogy’s strategic journey. Mitigations 
were introduced to enable favour-
able margins despite a noted drop 
in orders, where the oil & gas and 
aerospace segments were hit espe-
cially hard.

2020 was said to have been a solid 
year for Sandvik Mining and Rock 
Technology despite a challenging 
market environment. The lowered 
aftermarket demand was offset by 
increased equipment orders.

Sandvik Machining Solutions was 
reported to have faced a turbulent 
year, due to the hits taken in aero-
space and automotive segments 
from the pandemic, but favourable 
margins were still delivered. 

www.home.sandvik   

MTC Powder Solutions joins the Joint 
Supply Chain Accreditation Register
MTC Powder Solutions (MTC PS), 
Surahammar, Sweden, is now part 
of JOSCAR (the Joint Supply Chain 
Accreditation Register), a collabo-
rative tool used by the aerospace, 
defence and security industries 
to act as a single repository for 
pre-qualification and compliance 
information.

Provided by Hellios Informa-
tion Limited, Oxford, Oxfordshire, 
UK, one of JOSCAR’s key aims is 
to ensure that the information that 
suppliers and third parties are 
asked to provide to their clients is 

proportionate to the types of goods or 
services being supplied. A dynamic 
two-stage process is used to ensure 
that the process is tailored and, 
therefore, as efficient as possible.

Stage 1 collects basic informa-
tion about a supplier or third party to 
produce a profile on their legal entity, 
financial status and the nature of 
goods and services being supplied. 
This information allows an inherent 
risk assessment to be performed, 
which determines if Stage 2 is 
needed in order to collect more 
detailed information.

Stage 2 requires the completion 
of a more detailed questionnaire 
along with supporting evidence, 
such as policies and certificates. 
To make the process as effi-
cient as possible, only questions 
relevant to the nature of goods and 
services indicated in Stage 1 are 
asked, and most of the questions 
have selectable answers rather 
than requiring lengthy written 
responses.

MTC PS can now benefit as a 
supplier demonstrating compliance 
to multiple customers and offer 
direct support to customers’ needs 
effectively.

www.mtcpowdersolutions.com
www.hellios.com/joscar   

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.bodycote.com/
https://hellios.com/joscar/
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Pensana Rare Earths Plc, headquartered in London, UK, 
reports that the first steps to establish the UK’s first rare 
earth separation facility have been put into motion as 
COVID-19 restrictions ease in the UK.

Team members from Pensana, along with representa-
tives of px Group, an infrastructure solutions company; 
and Wood Group, an engineering consultancy, all based in 
the UK, began work on-site at the Saltend Chemicals Park 
in the Humber Local Enterprise Partnership, where the 
facility will be constructed.

The $125 million rare earth separation facility is 
expected to create over 100 jobs and supply over 5% of 
the world’s critical magnet metal oxides for industries 
including electric vehicles (EVs) and offshore wind turbines.

Paul Atherley, Pensana’s chairman, stated, “The 
works on-site at Saltend mark the early stage of deliv-
ering Pensana’s nationally significant rare earth separa-
tion facility, creating an independent, sustainable supply 
chain for magnet-critical industries like electric vehicles 
and offshore wind. Saltend will become important to the 
UK’s net zero ambitions, bring high-value manufacturing 
jobs back to the Humber and create a platform on which 
sustainable supply chains can be established in the UK.”

www.pensana.co.uk   

Work begins on construction 
of UK’s first rare earth 
separation facility

Makin Metal Powders 
receives ISO health & safety 
certification

Makin Metal Powders (UK) Ltd., Rochdale, UK, reports 
that it has achieved ISO 45001 2018 certification, the 
standard for management systems for occupational 
health and safety.

The company attributed this to its focus on protecting 
its workforce and those who come into contact with the 
company, building on its goal of ‘continuous improve-
ment’ in all areas.

The next step for Makin will be to achieve all three 
management certifications held – Quality, Environmental 
and H&S – into one integrated system by the end of 2021.

Makin Metal Powders manufactures copper powder, 
bronze powder, tin powder, infiltrants and press-ready 
pre-mix powders along with other related alloys from 
its production facility in Rochdale. The company is 
one of the largest European producers of copper and 
copper alloy powders and, as part of the GRIPM family of 
companies, has a global reach with a worldwide network 
of agents and distributors.

www.makin-metals.com   

KBM Advanced Materials, LLC, 
Fairfield, Ohio, USA, has formally 
launched operations to finance, 
sell and distribute metal powders 
to companies in the Additive Manu-
facturing, Metal Injection Moulding 
(MIM) and broader advanced manu-
facturing markets across the USA.

The distribution network estab-
lished by KBM will allow it to become 
a bridge between a dispersed 
advanced manufacturing customer 
base and large metal powder 
producers. The business model will 
enable exceptionally fast quoting and 
shipping, with a goal of providing 
products to customers within days. 
Producers can also schedule their 
production equipment to larger 
regular blanket orders from KBM.

In addition, KBM will provide an 
e-commerce platform for customers 
that is not currently available at 

scale from any producer or supplier. 
The powder will be sold under the 
powder producer’s brand names; 
the brand equity and recognition of 
the producers will be retained and 
enhanced as access to their products 
is increased. Currently KBM has 
inventory agreements with Carpenter 
Additive, Philadelphia, Pennsylvania, 
USA; Höganäs AB, Sweden; and 
Tekna, Sherbrooke, Quebec, Canada.

“It is essential to us that we 
partner with companies that are 
established industry leaders in 
order for our customers to have the 
confidence that they are receiving the 
best possible product and service,” 
stated Kevin Kemper, CEO, KBM. 
“Our current catalogue of powder 
producers are some of the most 
trusted in the industry.”

Support for KBM includes equity 
investment from Koch Metallics, 

LLC, a subsidiary of Koch Minerals 
& Trading, LLC, headquartered in 
Wichita, Kansas, USA, and Sumi-
tomo Corporation of Americas, New 
York City, is acting as a supply chain 
partner.

Hap Palmer, VP, Koch Metal-
lics, commented “Koch is excited 
to partner with KBM, as they look 
to transform the Additive Manufac-
turing supply chain. The team at 
KBM Advanced Materials thor-
oughly researched the market and 
provided a business plan that left 
no doubt as to their ability to revo-
lutionise the Additive Manufacturing 
and MIM metal powder market-
place. This investment opportunity 
supports Koch’s mission to create 
a mutually beneficial partnership 
that will build more efficient supply 
chains in exciting and growing 
industries.”

The company plans a rollout to 
the European market in Q4 of 2021 
and to Asia early in 2022.

www.kbmadvanced.com   

KBM Advanced Materials launches to 
sell metal powders for AM and MIM
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• Specialist distributor of carbonyl iron

and stainless steel powders
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the future of the powder metallurgy industry (PM).  

• Aluminum based premix powders

• Nodular and spherical aluminum powders

• Aluminum alloy powders

Dedicated Research, Leading Edge Technology, Global Production & Customization

Tel: +1-908-782-5454 (x215)   
Email: sales@usmetalpowders.com 
www.usmetalpowders.com

USMP
AMPAL|POUDRES HERMILLON

U.S. Metal Powders, Inc.
        AMPAL |  POUDRES HERMILLON

C

M

Y

CM

MY

CY

CMY

K

usmp 3-2017 PM - revised.pdf   1   4/27/2017   7:43:20 AM

Miba, Laakirchen, Austria, has 
reported its annual figures for its 
2020/21 business year (February 1, 
2020–January 31, 2021). The company 
reported that, despite the global 
pandemic, sales declined by just 
8.8% during the year, totalling €891 
million compared to €977 million in 
its 2019/20 business year.

It was stated that over the course 
of the past summer and autumn, 
business has picked up noticeably in 
all of Miba’s divisions. “As a result of 
the strong market demand that has 
since returned, Miba has achieved 
a sales level since the beginning 
of the year that is at least back to 
that of before the start of the COVID 
pandemic,” stated Miba’s CEO, 
F Peter Mitterbauer.

Against this background, the 
company is currently hiring around 
fifty additional employees for its sites 
in Austria – primarily skilled workers 
and apprentices.

While the broader automotive 
business was strongly affected by the 
pandemic in spring 2020, the wind 
energy market segment saw a sales 
growth throughout the year. Busi-
ness with components for environ-
mentally-friendly trucks in China 
also developed very well due to the 
stricter emission limits there.

“It has once again been demon-
strated that Miba, with its broad 
product portfolio for a wide variety 
of markets, is ideally positioned, 
particularly for challenging economic 
developments,” Mitterbauer added.

Miba Group reports positive sales, back 
to pre-pandemic levels

In 2020, Miba realised the 
significance of continuing its focus 
on important topics. Over €32 
million was invested in research and 
development and forty-three new 
patents were registered. Miba now 
holds a total of around 400 patents 
and more than 300 employees in 
research and development.

The company has also invested in 
training and continuing education, 
on which it spent around €1 million. 
In addition, Miba continues to place 
a strong emphasis on apprentice 
training; in Upper Austria alone, 
twenty-five young people started an 
apprenticeship with the company 
in the autumn. In total, Miba 
employs nearly 300 apprentices. 
The company has invested almost 
€34 million in property, plant and 
equipment.

www.miba.com   

MPP’s Netshape Technologies Suzhou 
adds Dorst CNC press

Sino-Euro reports 
record sales growth

MPP, Noblesville, Indiana, USA, 
a provider of custom-engineered 
Powder Metallurgy and Metal 
Injection Moulding (MIM) solutions, 
has announced its newest equip-
ment acquisition: a Dorst Hydraulic 
Powder Compacting Press TPA 250 
HPC. The new press was installed 
in MPP’s Netshape Technologies, 
Inc. facility in Suzhou, China, and is 
expected to allow the company to 
increase its production capacity for 
highly complex parts for automotive 
and other customer sectors.

“This new CNC press allows us 
to serve several critical markets 
that we were incapable of before, 
especially the power steering 
market,” stated Qiao Qin, president 
of the company’s Asian business.

The Dorst 250-ton CNC press 
has the ability to utilise multiple 
levels of tooling, allowing for the 
production of highly complex parts. 
This acquisition extends MPP 
Suzhou’s range of services in the 
automotive, industrial, and off-
highway markets.

Sino-Euro Materials Technolo-
gies, Xi’an, China, has reported it 
achieved landmark sales in 2020, 
climbing up 31% compared to 2019. 
Among its titanium, nickel, cobalt, 
and steel powders, nickel-base 
superalloy powder witnessed the 
highest growth, up 65%.

“The continued double-digit 
growth is a remarkable achievement 
under the shadow of the COVID-19 
global pandemic,” stated Dr Liang, 
General Manager. “It is a pleasure, 
meanwhile, that AM companies 
around the world have fulfilled 
extraordinary jobs at the beginning 
of the pandemic to print medical 
resources, like masks and ventilator 
components.”

Besides its Inconel 718 (GH4169), 
Inconel 625 (GH3625) and Hastelloy-
X (GH3536), Sino-Euro has expanded 
its range of nickel powders to 
include Inconel 939, Inconel 713, 
GH4099, HA230 (GH3230), HA188 
(GH5188), Mar M247 and ЭП648-ВИ 
(GH 4648).

www.c-semt.com   

“We are very excited about the 
significant growth opportunities in 
China,” stated Dennis McKeen, CEO. 
“This investment allows our Suzhou 
team to continue fulfilling our vision 
of supplying innovative, custom-
engineered products of exceptional 
value.”

www.dorst.de
www.mppinnovation.com   

MPP has added a new Dorst press 
at its Netshape Technologies facility 
in Suzhou, China (Courtesy Dorst 
Technologies)
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Höganäs releases 2020 
Sustainability Report
Sweden’s Höganäs AB has released its sustainability 
report for the full-year 2020. The annual Höganäs 
Sustainability Report highlights the actions the company  
is taking towards sustainability, the progress it is 
making towards its ambitious goals, and helps to identify 
improvements that the group can make in the future.

Although 2020 was a challenging year due to the 
global coronavirus pandemic, Höganäs was still able to 
make significant progress towards a number of sustain-
ability targets. Key figures highlighted in the report show 
that:

• 51% of energy used came from renewable or part-
renewable resources

• An 8.1% reduction in energy use per produced 
tonne was seen between 2010–2020

• 49% of the group’s total raw material base now 
consists of secondary or recycled materials

• 80% of all process residuals are now diverted from 
disposal

Höganäs stated that it is determined to lead the 
profound change to industry that is needed to achieve 
sustainable steelmaking. 

German-based production facilities now rely 
completely on renewable electricity
In line with its commitment to sustainability, the 
company also announced that the electricity consump-
tion at its German-based production facilities in Goslar 
and Laufenburg now comes completely from renewable 
sources. In addition, the company aims to reduce its 
carbon dioxide emissions by some 10,703 tonnes in 2021, 
a 50% reduction in the total energy consumption at both 
production sites compared to the previous year.

“We are pleased to make an important contribu-
tion to achieving Höganäs’ climate goals,” stated Peter 
Thienel, COO Höganäs Germany GmbH. The company 
has committed to making its global business activities 
climate neutral by 2045.

Höganäs stated that the switch to green electricity 
in Germany has brought it closer to its long-term goal 
of climate neutrality. However, the company added that, 
in future, the overall balance sheet will also have to 
take into account the cumulative carbon dioxide emis-
sions generated by raw material suppliers’ upstream 
processes.

“At present, a first complete cumulative carbon dioxide 
balance is being drawn up for both German production 
sites in Laufenburg and Goslar,” Thienel added. The 
short- to medium-term goal, he notes, is to be able to 
use these findings to calculate corresponding carbon 
dioxide key figures – such as carbon dioxide tonnes per 
tonne of product – taking into account the emissions 
from all relevant upstream processes.

www.hoganas.com   
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With HyGear’s cu�ng-edge 
technology, we provide highly 
efficient hydrogen generation and 
recycling systems customized to 
match your needs for your glass 
manufacturing process.

We combine on-site generation 
with our own fleet of trailers to 
guarantee the reliability of supply 
while reducing the environmental 
impact.

Our approach is unique because 
of our strong technology 
backbone and the way we 
partner with you as our customer.

Contact us today to find out how.
Europe: +31 88 9494 308 | sales@hygear.com

Asia: +65 6909 3064 | asia@hygear.com

www.hygear.com

ON-SITE GAS GENERATION SYSTEM 
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THE GLOBAL HYDROGEN SOURCE

PyroGenesis signs agreement for 
qualification of AM powders with Tier 1 
aerospace client
PyroGenesis Canada, Inc, Montreal, 
Québec, Canada, a provider of 
plasma-atomised metal powders 
for Additive Manufacturing and 
Metal Injection Moulding, has signed 
a qualification agreement with a 
leading global aerospace company.  
Under the agreement, PyroGenesis 
will perform a standard qualifica-
tion process typically required 
before a company can become an 
approved supplier. The process will, 
amongst other things, evaluate the 
company’s manufacturing methods, 
test samples of powder for batch-
to-batch consistency and determine 
mechanical and chemical properties.

After the initial evaluations, larger 
volumes of powder will be used to 
print test coupons to further evaluate 

mechanical and chemical proper-
ties. It is expected that testing with 
real parts under real time condi-
tions will follow this, before the 
final acceptance. Upon passing all 
acceptance tests, the process will be 
locked down, with no modifications 
permitted. After successful comple-
tion of the testing, PyroGenesis 
expects to receive formal acceptance 
as an approved supplier.

“This agreement with one of the 
world’s largest aerospace companies 
is a very significant achievement in 
further validating PyroGenesis’ Addi-
tive Manufacturing powder offering 
utilising our NexGen™ production, 
which provides significant cost and 
production advantages,” stated 
P Peter Pascali, CEO and chair of 

PyroGenesis. “This Agreement has 
been a long time in the making. The 
Client has visited our facilities and has 
evaluated our production process, and 
both parties have been eagerly awaiting 
the completion of our NexGen produc-
tion line, which we announced earlier 
this week.”

“It is important to realise that 
the qualification process is not only 
exhaustive and time-consuming, but 
also quite costly for this aerospace 
client, which we believe underscores 
their confidence in the added value 
and competitive differentiation of our 
offering. With the previously announced 
improvements now incorporated into 
our game-changing powder produc-
tion line, we are all highly confident in 
our ability to meet, if not exceed, this 
client’s stringent requirements. We 
fully expect to enter into similar agree-
ments with other major players in the 
industry over the next several months.”

www.pyrogenesis.com   
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Arcast Atomizers are custom built and competitively 
priced to meet the growing demand to produce high 
quality, low cost, technically advanced metal powders 
fulfilling the requirements of today’s pioneering 
manufacturing processes.

We can supply machines to atomize titanium alloys, 
super alloys, refractory and reactive metals, and ferrous 
and non-ferrous alloys in high vacuum purged vessels 
with inert gas replacement atmospheres.

We have installed machines all over the world, from 
1 kg research furnaces to 1000 kg production units.

Toho Titanium completes 
construction of new nickel 
powder plant

FASTRAM project offers 
alternative to WC-Co 
hardmetals for mining sector

Toho Titanium Co., Ltd, headquartered in Yokohama, 
Japan, has completed the construction of a new nickel 
powder plant at its Wakamatsu facility in Kitakyushu-City, 
Fukuoka. With a total investment of approximately JP¥7.5 
billion ($69 million), the new plant is said to secure a 
stable supply of nickel powders for the company.

Toho Titanium states that it is seeing increased 
demand for applications in multilayer ceramic capacitors 
(MLCC), where nickel powder is used as a material for 
the internal electrodes. The company has seen growth in 
this market caused by the need for enhanced functions 
in various electronic devices, progress in the Internet 
of Things (IoT) and the widespread use of computerised 
systems in automotive applications.

The company produces a wide range of materials 
for numerous applications, including titanium powders, 
catalysts and electronic materials, chemicals and 
other products. It has an active R&D division, said to be 
currently developing porous materials manufactured 
from titanium powder and fibrous titanium for use in a 
variety of applications.

www.toho-titanium.co.jp   

Powder Metallurgy parts maker AMES, headquartered 
in Barcelona, Spain, has collaborated with partners 
in the FASTRAM initiative, including Tecnalia in Spain, 
Finland’s VTT Technical Research Centre, Exote Ltd and 
Metso, in a project which aims to develop new, sustain-
able materials to replace existing hardmetals in the 
production of tools for use in mining applications. The 
resulting materials are said to reduce energy consump-
tion by 20%, lower manufacturing costs and improve 
environmental impact.

Most mining tools are made of tungsten carbide 
cobalt hard metals (WC-Co), of which the main 
components are now classed as critical raw materials 
(CRMs) by the European Union, due to the difficulty 
of tungsten supply in Europe and the toxicity issues 
surrounding cobalt.

The FASTRAM project, financially supported by 
the European Institute of Innovation and Technology 
(through EIT Raw Materials), a body of the Euro-
pean Union (Horizon 2020 Framework Programme), 
is replacing these critical raw materials with new 
compositions reported to offer a viable alternative to 
WC-Co. Mining tools have been developed and validated 
in which tungsten and cobalt are replaced, in whole or 
in part, with materials such as titanium carbide, nickel 
or iron.

FASTRAM used two advanced sintering technologies 
in the project: Electric Resistance Sintering (ERS) and 
Reactive Hot Pressing (RHP). In the conventional manu-
facture of mining tools, furnaces are used to heat the 
material for several hours. However, in these alterna-
tive processes, only the material to be manufactured is 
heated, significantly reducing both manufacturing time 
and energy consumption.

Pilot plant equipment has now been developed, with 
one pilot facility installed in Barcelona and the other in 
Finland. This equipment has been used to manufacture 
a series of tools that have been successfully tested by 
Metso.

The new technology may help reduce European 
dependence on critical materials. In addition, it 
increases the energy efficiency of processing and, 
therefore, manufacturing costs and environmental 
impact. Although the project has been developed at 
European level, it has an impact globally; the mining 
tools developed and validated by the project are used 
worldwide.

www.fastram.eu
www.ames-sintering.com
www.tecnalia.com
www.exote-armour.com
www.metso.com
www.vttresearch.com   
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Rusal launches ScAlution brand for its 
aluminium-scandium products

Rusal, a leading aluminium producer 
headquartered in Moscow, Russia, 
has launched ScAlution, a new brand 
for its aluminium-scandium prod-
ucts. Under the ScAlution brand, a 
name generated from the materials 
scandium, aluminium, and solution, 

the company will produce a number 
of products, including master alloys, 
slabs and billets, as well as wire and 
powders for Additive Manufacturing.

Rusal has developed and patented 
aluminium-scandium lean alloys 
of the following grades: AA 5081 

containing up to 0.10% of scandium 
for the aerospace industry; AA 5181 
containing up to 0.03% of scandium 
for transport engineering, including 
shipbuilding; and RS 553 powder 
for AM.

According to Rusal, ScAlution 
alloys contribute to lighter vehicles, 
as well as lower fuel consumption 
and air emissions due to their tech-
nological, physical and mechanical 
properties. Such alloys are said 
to be in high demand across all 
aluminium-based industries.

“Rusal’s engineers have 
managed to develop a brand-new 
scientific and industrial approach 
to creating aluminium-scandium 
lean alloys, through its casting and 
thermo-mechanical treatment 
technology,” stated Victor Mann, 
Chief Technical Officer at Rusal. 
“As a result, ScAlution alloys 
have 40–50% higher mechanical 
properties compared to alloys 
without scandium. Applying 
ScAlution to the production process 
helps towards countering the 
current challenges of the global 
industry. For example, applying our 
alloys makes it possible to deliver 
300 kg more of useful cargo to the 
orbit or reduce the weight of a sea 
ship by up to 20%.”

Until now, aluminium-scandium 
alloys have primarily been used 
in the aerospace and sports 
industries. Their widespread 
application across industries was 
restrained by three key factors: 
high concentration of scandium – 
up to 0.25%, the significant cost of 
scandium oxide – up to $2,000 per 
kilogramme, and the lack of a large 
and reliable producer of scandium 
oxide.

Rusal reports that it was the 
first in the world to create the 
looped production chain – from 
the production of scandium oxide 
to the output of finished products. 
The consumption of aluminium-
scandium lean alloys could 
reportedly reach 300,000 tonnes 
per year by 2035, according to 
companies in the transport and 
aerospace industries.

www.rusal.com   

SSI Sintered Specialties, headquar-
tered in Janesville, Wisconsin, USA, 
reports that, with the recent invest-
ment in an Elnik high-temperature 
vacuum furnace, the company has 
committed to expanding into new 
Powder Metallurgy processes. The 
refractory metal-lined vacuum 
furnace, scheduled to be installed in 
September 2021, will join a growing 
fleet of new equipment in SSI’s tech-
nology centre located in Janesville.

In addition to providing advanced 
PM processing to customers, the 
furnace investment is expected to 
enable SSI to add metal Additive 
Manufacturing to its portfolio and 
expand its current Metal Injection 
Moulding (MIM) operations. The 
company adds that the furnace will 
also allow SSI to develop sintering 
profiles for both technologies, as well 
as its press and sinter processes.

“Adding this sophisticated vacuum 
furnace to our technology centre 
showcases our commitment to being 
a customer-centric organisation,” 
stated Paul Hauck, Chief Operating 
Officer at SSI Sintered Special-
ties. “Investments like this allow us 
to better serve our customers by 
helping them solve complex applica-
tion challenges with the development 
of new materials and processes.”

Through advanced processes 
and alloy development, SSI targets 
the diversification of both its tech-
nology portfolio and the markets it 
serves. SSI will focus on providing 
high volume Powder Metallurgy, 
MIM and metal AM production to 
the aerospace, automotive, defence, 
electronics, industrial, medical, and 
sports equipment markets.

Along with processing large 
powder metal parts, prototypes and 

pre-production runs, SSI explains 
that it will implement an advanced 
feedstock material that enables 
the production of large-sized MIM 
parts that are greater than 200 g. 
The addition of the vacuum furnace 
also allows SSI to expand its alloy 
and material development interests 
beyond unique variations of stainless-
steel alloys, including processing 
metal-matrix composites and reac-
tive materials such as titanium alloys.

www.ssisintered.com   

SSI Sintered Specialties adds Elnik 
vacuum furnace to expand services

SSI Sintered Specialties has invested 
in an Elnik high-temperature vacuum 
furnace (Courtesy Elnik)
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Imerys Graphite & Carbon obtains ISO 
health & safety certification

Bodycote introduces Supermet Fe69 
for extrusion applications

Imerys Graphite & Carbon, head-
quartered in Bironico, Switzerland, 
reports that it obtained ISO 45001 
certification for its production 
plant in Bodio at the end of 2020, 
following on from the certification 
of its two plants in Canada, Terre-
bonne and Lac-des-Îles, in 2018.

ISO 45001 specifies the 
requirements necessary for the 
organisational Occupational Health 
& Safety management system. It 
provides guidance for its use to 
enable organisations to provide 
safe and healthy workplaces, by 
preventing work-related injury and 
ill health, as well as to proactively 
improve its Health and Safety 
performance.

Bodycote plc, headquartered in 
Macclesfield, Cheshire, UK, has 
added Supermet Fe69 to its range 
of materials, offering a solution for 
improving resistance to abrasion 
and torque in extrusion applications. 
Supermet Fe69 is a high alloyed 
vanadium cold work steel produced 
by Powder Metallurgy. It is reported 
to be characterised by good wear 

In Bodio, the company processes 
synthetic graphite products 
under the brands C-NERGY™ and 
TIMREX®. Being ISO 45001 certi-
fied confirms that Health & Safety 
processes are in place to guarantee 
the correct and safe flow of activities 
along the production chain.

Imerys Graphite & Carbon 
explains that the certification 
represents a fundamental solution 
to identify, control and continually 
improve through the identification of 
opportunities to reduce or elimi-
nate hazards to workers. But the 
system needs to be proportionate 
to the organisation’s risk profile 
and complexity, considering the 
best cost-effective techniques, and 

resistance, low warping upon 
hardening and improved cutting-
edge stability.

Traditional tool steels have 
their limitations in processing 
environments and can only 
offer basic functionality where 
components can be subject to ever-
increasing abrasive wear and torque 
levels, explains Bodycote. The 

providing a strong foundation to build 
a more prosperous business and 
community.

The company states that there 
are two key benefits to customers 
of the ISO 45001 management 
system approach. The first benefit 
is improved security of supply. By 
preventing and reducing Health 
and Safety-related risks, the risk of 
unplanned disruptions to production 
is reduced. Products are ready and 
shipped on schedule, and delivered to 
customers in a timely manner.

Secondly, is cost savings. 
Customers look for ISO-certified 
companies, as it demonstrates 
compliance with high Health and 
Safety standards, and an ethical duty 
to strive for more efficient and safer 
working conditions.

www.imerys-graphite-and-carbon.
com   

technical barriers can be overcome 
by adopting high-performance 
alloys and deploying advanced 
manufacturing technologies, 
also extending the life span of 
components.

Hot Isostatic Pressing (HIP) 
technology is a powerful resource 
for industries where PM materials 
have been the gold standard for the 
extruder market for many years, 
the company states. The extruder 
features a tribological system, built 
on the structure – that is, screw, 
barrel and material processes – 
and the load combination such 
as stress, motion, pressure, and 
temperature; all these parameters 
affect the choice of a suitable 
material.

The adoption of HIP combination 
bar (combi bar), manufactured from 
Bodycote Supermet Fe69 enables 
the use of harder materials in the 
manufacture of screw segments 
without the risk of cracking, 
resulting in higher durability. Not 
only is the screw expected to last 
longer and perform better, the soft 
core allows the use of broaching to 
reduce the time required to manu-
facture each part, ultimately saving 
costs and improving lead times.

www.bodycote.com   
A broached extruder special screw segment showing the internal spline manu-
factured from Supermet Fe69 (Courtesy Bodycote)

Russia’s En+ Group, the world’s largest producer of 
low-carbon aluminium, has announced its subsidiary, 
UC Rusal, plans to demerge its high-carbon assets and 
change the company name to AL+.

UC Rusal, acting as AL+, will retain the majority of 
production assets and will have a focus on sustainability, 
further developing its inert anode technology in pursuit 
of carbon-free aluminium production. A newly-created 
company, consisting of UC Rusal’s higher-carbon assets, 
including alumina refineries and smelters throughout 
Russia, will undertake a long-term modernisation 
programme to reduce emissions via technologies such as 
carbon capture.

“This announcement is another major step in our 
journey to lead the global aluminium industry into the low 
carbon economy,” stated Lord Gregory Barker, executive 
chairman of the En+ Group. “AL+ will be a market leader 
in green aluminium production as measured by carbon 
footprint and other environmental credentials. However, 
this demerger additionally secures the future of impor-
tant assets in Russia that also have a future in a low-
carbon world, but which require a fundamentally different 
approach to technology and a different investment path to 
our major international businesses.”

This proposed demerger remains subject to approval by 
regulatory bodies and consultations with key stakeholders. 

www.rusal.ru  |  www.enplusgroup.com   

En+ Group’s UC Rusal to 
demerge high-carbon assets 
and rebrand as AL+

hGears increases involvement 
in education in 2021
The Italian plant of the hGears Group, in Padova, is placing 
an increased emphasis on its involvement in education, 
including working with students from local schools. The 
Powder Metallurgy parts maker is one of a number of 
partner companies of the ITS Academy Mechatronics of 
Vicenza, and hosts several young people in two-year work-
placement courses in various company functions.

Amongst other ventures, training activity is currently 
being carried out via the Technical Economic Institute Calvi 
in Padua, spotlighting issues of ‘Corporate Social Respon-
sibility’. The company also recently participated in a project 
involving students from a number of institutes in the 
provinces of Padua and Treviso, in order to raise awareness 
among young people of the importance of developing skills 
to better facilitate their entrance into the workplace.

On top of this, hGears Group is undertaking large-scale 
projects outside Italy with its entrance into a three-year 
partnership agreement with ENACTUS, an international 
non-profit organisation committed to bridging the gap 
between the academic and professional worlds.

www.hgears.com   
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Sunrock Ceramics specializes in high 
alumina industrial ceramics for the 
most severe sintering applications 
in the powder metallurgy and 
technical ceramics markets.

Broad product offering for the unique 

demands of the PM and MIM industries

• Pusher plates for rapid cycle hydrogen 
atmosphere pusher furnaces

• Setter tiles and other sintering trays

• Thin profiles

• Specialty contoured surfaces

• Wide assortment of press tooling

• Casting available for more complex 
shapes

Serving worldwide PM markets with fast 

turnaround

• Products presently in service in Europe, 
Asia & U.S.

• Fast leadtimes reduce in-house stocking 
levels 

Contact us today to learn more.
USA: 01 708 344 7600

dthurman@sunrockceramics.com
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Rio Tinto, headquartered in London, 
UK, has signed an agreement to 
provide aluminium-scandium alloy 
from its North American operations 
to Amaero, a producer of addi-
tively manufactured parts and AM 
service provider based in Notting 
Hill, Victoria, Australia. Under the 
agreement, Rio Tinto will deliver alloy 
billets made of responsibly-produced, 
low-carbon aluminium from its 
hydro-powered Canadian smelters 
and high-purity scandium oxide from 
its Rio Tinto Fer et Titane (RTFT) 
metallurgical complex in Sorel-Tracy, 
Quebec, Canada. The billets will be 
processed by Amaero into powder for 
Additive Manufacturing and offered 
to the market for high-temperature 
applications.

The scandium oxide will be 
supplied from a new plant in Sorel-
Tracy, reportedly the first North 
American supply source. The plant 
will use an innovative recovery 
process developed by Rio Tinto scien-
tists to extract high-purity scandium 
oxide from the waste streams of 
titanium dioxide production, without 
the need for any additional mining.

The companies will also collabo-
rate in the development of the supply 
chain and commercialisation of 
Amaero’s high-performance, high-
operating temperature aluminium 
alloy, Amaero HOT Al.

“Aluminium-scandium alloy is the 
material of choice where a light-
weight, high-strength material with 
thermal resistance and good welding 
properties is needed, such as for 
defence and aerospace applications,” 
stated Tolga Egrilmezer, Rio Tinto 
Aluminium Sales and Marketing vice 
president. “This first sale demon-
strates our ability to develop prod-
ucts that meet our customers’ needs, 
drawing on our technical expertise 
and world class assets.” 

www.riotinto.com
www.amaero.com.au   

Rio Tinto and 
Amaero collaborate 
on aluminium-
scandium alloy

Kennametal launches Stellite powder 
for Additive Manufacturing

Micrograph of Stellite 21AM (left) and after heat treatment (right) (Courtesy 
Kennametal Inc)

Kennametal Inc., Pittsburgh, 
Pennsylvania, USA, has launched its 
Stellite 21 AM™ powder, reportedly 
the first Stellite™ powder qualified 
for Laser Beam Powder Bed Fusion 
(PBF-LB) Additive Manufacturing, 
and the latest addition to Kennametal 
Additive Manufacturing’s powder 
range. The company utilised its 
expertise in metal powder produc-
tion for hard facing and thermal 
spray applications to develop the new 
Stellite 21 AM powder. It is available 
direct to customers for use in their 
own AM sytems, or in combination 
with Kennametal’s end-to-end addi-
tive production capabilities to make 
fully-finished components.

Valued for its corrosion resistance 
and wear, the Stellite 21 alloy has a 
long history of success in traditional 
manufacturing applications in the 
oil and gas, power generation and 
aerospace industries. Stellite 21 AM 
powder enables customers to achieve 
similar wear and corrosion resist-
ance properties in additively manu-
factured parts. It is ideally suited for 
flow control applications and can be 
integrated into complex designs to 
mitigate cavitation, erosion, or corro-
sion failures.

“Kennametal Additive Manufac-
turing is drawing on our longstanding 
expertise in metal powder produc-
tion to help our customers leverage 
the advantages of 3D printing and 
make better parts, faster and more 

efficiently,” stated Sam Lomasney, 
Marketing Portfolio Manager. “The 
addition of Stellite 21 AM powder to 
our portfolio of high-performance 
cobalt, nickel and iron powders 
is another proof point of how we 
continue to innovate in materials for 
Additive Manufacturing.”

The new powder’s composition 
features a cobalt chrome molyb-
denum alloy matrix, containing 
dispersed hard carbides which 
strengthen the alloy and increase 
its hardness while decreasing the 
material’s ductility.

In addition to the new Stellite 
21 AM powder, Kennametal also 
recently added Delcrome 17-4 AM™ 
and Delcrome 316L AM™ powders 
for PBF-LB machines to its portfolio 
of additive powders.

At its research and development, 
prototyping and production centre 
in Latrobe, Pennsylvania, Kennam-
etal Additive Manufacturing utilises 
PBF-LB and Binder Jetting (BJT) 
technologies, combined with post-
processing capabilities, including 
Hot Isostatic Pressing (HIP) and 
machining, to produce fully-finished 
wear components. These include 
parts additively manufactured with 
powders specifically designed for 
AM, including Kennametal KAC89 
tungsten carbide and Stellite 6 
AM™, a wear-resistant cobalt-
chrome alloy.

www.kennametal.com   
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Tekna begins 
trading on 
Euronext Growth 
Oslo
Tekna Holding AS, Sherbrooke, 
Quebec, Canada, has begun 
trading on Euronext Growth Oslo, 
a multilateral trading facility oper-
ated by the Oslo Stock Exchange. 
The shares in the new issue were 
sold at NOK 27 (€2.7), corre-
sponding to a pre-money market 
capitalisation of NOK 2.7 billion 
(€270 million) for the company.

The company explains that it 
wants to invest in further growth 
and, prior to the listing, Tekna 
conducted a private placement, 
raising NOK 750 million (€75 
million) in new equity. The place-
ment was said to be multiple times 
oversubscribed and attracted 
significant interest from domestic, 
Nordic and international investors 
including cornerstone investors 
such as Lugard Road Capital 
(managed by Luxor Capital Group), 
Norron, Andenæsgruppen, Black-
crane, together with Storebrand 
and Delphi funds.

“This IPO marks the start of a 
new and exciting chapter for Tekna 
as a publicly-traded company, and 
propels us forward in our vision 
of taking a leadership position in 
three multi-billion-dollar markets: 
Additive Manufacturing, printed 
electronics and energy storage,” 
stated Luc Dionne, Chief Executive 
Officer, Tekna Canada. “Supported 
by a strong portfolio of plasma-
based technologies, we have a 
proven track record of scalability, 
with over 80% recurring sales of 
advanced materials. Our business 
model serves as a solid platform 
for increased market shares and 
strong revenue growth. This listing 
on Euronext Growth, combined 
with the successful private place-
ment, provides us with a strong 
financial platform to accelerate 
our value creation strategy.”

Over the last thirty years, Tekna 
has developed industry technology 

and know-how to produce 
high-purity metal powders for 
applications such as Additive 
Manufacturing in the aerospace, 
medical and automotive sectors, 
as well as optimised induction 
plasma systems for industrial 
research and production.

Morten Henriksen, chairman 
of Tekna Canada and Chief 
Executive Officer of Tekna 
Holding AS, commented, “Built 

on three decades of delivering 
excellence, Tekna has proven and 
commercialised technology with a 
global network of over 200 blue-
chip customers and an ambitious 
growth strategy towards 2030. 
The listing on Euronext Growth is 
an important part of this growth 
strategy and we look forward to 
continue the Tekna journey as a 
listed entity.”

www.tekna.com   

Poral SAS, Le Pont-de-Claix, France, 
a manufacturer of Powder Metallurgy 
structural parts, sintered porous 
metal filters and self-lubricating 
bearings, has added metal Additive 
Manufacturing to its list of capa-
bilities. Establishing a fourth brand 
under the name Additive Metal®, the 
new division will complement the 
company’s existing divisions, Oloron 
Frittage (PM parts), Poral Filtration, 
and Metafram Metagliss (bearings 
and friction plates).

The announcement follows on 
from several years of research and 
development in collaboration with 
France’s CETIM (Technical Centre for 

Mechanical Industry) and CEA (Alter-
native Energies and Atomic Energy 
Commission). Poral also announced 
that it has signed a partnership with 
Desktop Metal, Burlington, Massa-
chusetts, USA, to develop metal 
Binder Jetting (BJT) capabilities.

Poral’s customers include the 
automotive, aerospace, nuclear, 
chemical, mechanical industry, sport 
and luxury markets. The company 

has two production facilities, one in 
Voie des Collines, Pont-de-Claix and 
another in ZI de Légugnon, Oloron-
Sainte-Marie, and has been awarded 
the ‘La French Fab’ label, a govern-
ment designation which aims to bring 
together the country’s industrial 
ecosystem in order to revive and 
transform the face of French manu-
facturing.

www.poral.org   

Poral has added metal Additive Manufacturing to its list of capabilities 
(Courtesy Poral SAS)

PM parts maker 
Poral enters 
metal Additive 
Manufactuing 
market
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Innovative VIGA atomiser. 

Square edge blender 
able to homogenize 
powder.

Fully equipped in-house 
laboratory - 17025 certified.

Fast delivery 
and storage availability.

Various options 
available depending 
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DELIVERY

Multi-frequency 
sieving devices 
with extended 
screening area.

SIEVING

Liberty Powder Metals gains key 
quality certifications
Liberty Powder Metals, part of GFG 
Alliance’s Liberty Steel Group, has 
been awarded EN 9100 and ISO 9001 
quality certifications. EN 9100 is an 
internationally-recognised Quality 
Management System for the aero-
space industry, with ISO 9001 being 
the equivalent system for general 
industry.

The certifications, which were 
awarded after extensive and rigorous 
audits of Liberty Powder Metals’ 
quality management system and 
internal operations, covers the 
manufacture, processing and testing 
of metallic alloy powders for near net 
shape Powder Metallurgy and Addi-
tive Manufacturing applications.

“Achieving these certifications 
for our Quality Management System 
highlights Liberty Powder Metals’ 
commitment, dedication and system-
atic approach to delivering best-in-
class metal powders to support our 
advanced manufacturing customers,” 
stated Dr Simon Pike, General 
Manager.

The quality certifications will 
enable the business to expand its 
reach in Additive Manufacturing, 
allowing it to sell to customers 
across the aerospace, automotive, 
industrial and engineering sectors. 

The company’s vacuum induction 
argon gas atomiser, which opened 
last December at the Materials 
Processing Institute on Teesside, 
North Yorkshire, UK, produces a 
range of stainless steel and nickel 
superalloy powders. To increase 
productivity, the atomiser possesses 
a unique anti-satellite facility.

Dermot Desmond, Commercial 
and Business Development Manager, 
added, “These certifications confirm 

the quality of our world-class manu-
facturing processes and demonstrate 
our commitment to high-quality 
working practices. Achieving this 
against the backdrop of the COVID-19 
pandemic is testament to the dedica-
tion of all our staff and partners, 
enabling the business to push forward 
and start operating at full capacity.”

In addition to producing steel and 
nickel superalloys, Liberty Powder 
Metals is now using its sieving, 
blending and optimisation facilities 
to process and supply aluminium and 
titanium powders.

www.libertysteelgroup.com   

The atomiser at Liberty Powder Metals’ new facility in Teesside, UK (Courtesy 
Liberty Powder Metals)

Tekna titanium powder to be qualified 
for aerospace material standards
Tekna Holding AS, Sherbrooke, 
Quebec, Canada, has accepted an 
invitation from the National Center 
for Advanced Materials Performance 
(NCAMP) to participate in a major 
aerospace qualification programme. 
Parts produced with Tekna’s 
powder material, qualified under 
the programme, will automatically 
pass the initial design phase and 
analysis by the FAA, US Department 
of Defense (DoD), and NASA.

The qualification data generated 
will be posted in The Metallic Mate-

rials Properties Development and 
Standardization (MMPDS) Handbook, 
an accepted source for metallic mate-
rial, recognised by aforementioned 
entities. Tekna titanium (Ti64) powder 
will be included in reports hosted by 
the NCAMP and America Makes.

Jerome Pollak, Sales and Business 
Development Director for Americas, 
has also illustrated a benefit for the 
company’s customers: “Let’s say 
that a company wants to use Tekna 
material for building an aircraft part 
and they approach the FAA. As part 

of their plan, they will have to tell 
the FAA what material and process 
they intend to use and what mate-
rial database they are using. If 
they can tell the FAA that they are 
using a database hosted by NCAMP 
or MMPDS and that the data was 
certified through those approved 
processes, then they get to move on 
to the next phase of the programme. 
If they can’t say that, then the FAA 
will require them to go through a 
costly, time-consuming qualifica-
tion process of at least one year. By 
qualifying Tekna powder upfront, 
we give our customers a significant 
head start.”

www.tekna.com   
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Phoenix 
Scientific 
Industries Ltd 

High throughput 
continuous gas 

atomisation systems

Advanced Process Solutions

PSI provide 
excellence in rapid 

solidification systems 
to the worldwide AM, 
SLM, HIP and Solar 

industries

For the 
production of 
metal powders

PSI Limited - Apex Business Park
Hailsham - East Sussex - BN27 3JU - UK

Tel: +44 (0)1323 449001
 info@psiltd.co.uk - www.psiltd.co.uk
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metal powder 
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(2 - 5 kg furnaces)

Model 75/3 VI
Typical median 

(d50) 10 - 100µm
Closed coupled 
die technology 

Model 75/2 CC
Cold crucible melting 

for titanium and 
other reactive melts 

Atomising Systems Ltd invests in 
new laboratory facilities for rapid 
powder analysis
Atomising Systems Ltd. (ASL), a 
Sheffield, UK, based metal powder 
producer, has invested £150,000 
to upgrade its in-house chemical 
analysis facilities with the addition of 
an ICP-OES system. The new equip-
ment expands the range of elements 
that can be reliably analysed 
in-house and covers almost all 
alloys in regular production, such as 
stainless steels, nickel and copper 
alloys, for Additive Manufacturing, 
Metal Injection Moulding, Press and 
Sinter Powder Metallurgy, brazing, 
thermal spraying, etc.

To house the new equipment, 
some of which involves the use 
of aggressive acids to bring such 
corrosion-resistant alloys into 
solution, a new specially-ventilated 
laboratory has been constructed, 
meaning ASL now has three labora-
tories for different types of powder 
testing.

ASL reports that current staff 
have now been trained and the 
equipment is performing well. It 
expects to employ extra staff as 
demand increases.

This new facility now means that 
ASL’s laboratories can test:

• Chemical composition via 
ICP-OES and XRF

• Powder oxygen, nitrogen, 
carbon, and sulphur by Eltra 
systems

• Particle size by laser diffraction 
and sieving

• Particle shape by Hall and 
Carney funnels, density cup, 
Tap Density, Optical Microscopy

• Compressibility and Green 
Strength

Discussing the increased capa-
bility of the quality department, Dan 
Lodge, ASL’s Quality Manager, stated, 
“We now measure our laboratory 
turn-round time in hours, while 
external analysis can take up to a 
week. Rapid results from the new 
equipment will allow our Produc-
tion department to be much more 
responsive and will also support our 
extensive R&D projects.”

Simon Dunkley, Managing 
Director, commented, “We are 
pleased with this major investment; 
this is the first step in our current 
expansion plans which by 2022 
will see a 50% increase in capacity 
enabling more efficient production of 
high-grade powders for our increas-
ingly demanding customers in Europe 
and the USA.”

www.atomising.co.uk   

The new laboratory includes a new ICP-OES system (Courtesy Atomising 
Systems Ltd)

Researchers at the Iowa State 
University, Ames, USA, have devel-
oped a technology capable of 
recovering pure and precious metals 
from the alloys found in electrical 
waste. The process, which the team 
refers to as ‘metal whispering’, uses 
controlled applications of oxygen 
at relatively low temperatures to 
de-alloy a metal by slowly moving 
the most reactive components to the 
surface.

The technique leaves the least 
reactive components in a purified, 
liquid core surrounded by brittle 

exactly how and where alloy compo-
nents fall apart, or de-alloy. “It’s like 
being a metal whisperer,” he said. 
“We make things go the way we 
want.”

The engineers offered a more 
precise description in their paper 
‘Passivation-driven speciation, deal-
loying and purification,’ published by 
the journal Materials Horizons. “This 
work demonstrates the controlled 
behaviour of surface oxidation in 
metals and its potential in design of 
new particle structures or purifica-
tion/dealloying. By tuning oxidation 
via temperature, oxidant partial 
pressure, time and composition, 
a balance between reactivity and 
thermal deformation enables unprec-
edented morphologies.”

The technology works at lower 
temperatures of between 260°C 
and 370°C. Thuo continued, “What 
we demonstrate here is that the 
traditional electrochemical or high-
temperature methods (above 1000°C) 
may not be necessary in metal purifi-
cation as the metal’s reactivity can be 
used to drive separation.”

Besides metal purification and 
recovery, this new idea could also 
be applied to metal speciation – 
the ability to dictate creation and 
distribution of certain metal compo-
nents. One use could be production 
of complex catalysts to drive multi-
stage reactions.

www.iastate.edu   

‘Metal whispering’ enables recovery 
of pure and precious metals from 
electrical waste

metal-oxide spikes “to create a 
so-called ‘ship-in-a-bottle struc-
ture,’” states Martin Thuo, the leader 
of the research project and an asso-
ciate professor of materials science 
and engineering at Iowa State Univer-
sity.

“The structure formed when the 
metal is molten is analogous to filled 
cave structures, such as stalactites 
or stalagmites,” Thuo added. “But 
instead of water, we are using oxida-
tion to create these structures.”

Thuo and the engineers in his 
research group want to control 

Left: The technology brings the most reactive components to the surface, 
forming stalagmite-like spikes. Right: The least reactive components are left 
in the core surrounded by metal-oxide spikes, creating a ‘ship-in-a-bottle’ 
structure (Courtesy Martin Thuo/Iowa State University)

BorgWarner Inc., headquartered 
in Auburn Hills, Michigan, USA, 
has announced plans to accelerate 
its electrification strategy, a move 
which is expected to bring the 
company’s electric vehicle revenue 
from less than 3% of total revenues 
today to approximately 45% in 2030. 
BorgWarner also announced a 
commitment to achieving carbon 
neutrality by 2035.

The company’s recently-
announced ‘Project Charging 

BorgWarner to accelerate electrification 
strategy with plans to grow EV revenues 
to 45% by 2030

Forward’ plan comprises three 
pillars: profitably scaling elec-
tric light vehicles, expanding into 
electric commercial vehicles and 
optimising the company’s combus-
tion portfolio through the planned 
dispositions of businesses with 
between $3 billion and $4 billion in 
aggregate revenue.

“Our company’s 100-plus year 
history is a story of evolution, built 
on superior product leadership, 
an agile, decentralised operating 

model and disciplined financial and 
operational management. As we 
plan for the next decade-plus of 
profitable growth, now is the time to 
move away from a balanced propul-
sion strategy and accelerate our 
shift towards electrification,” stated 
Frédéric Lissalde, president and 
CEO of BorgWarner.

“We believe the electrification 
opportunity is real, large, near term 
and important to our sustainability 
goals,” continued Lissalde. “We’ve 
been building toward capitalising on 
this opportunity for years and are 
confident we have the scale, port-
folio, financial strength and team to 
execute successfully.”

www.borgwarner.com   
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European Patent Office intends to grant 
PyroGenesis plasma atomisation patent
PyroGenesis Canada Inc., Montreal, 
Quebec, Canada, reports that the 
European Patent Office has issued its 
intent to grant the company a patent 
based on its prosecuted applica-
tion for a “Plasma Apparatus for the 
Production of High Quality Powders 
at High Capacity”. This patent relates 
to the production of high-purity sphe-
roidal powders for use in Additive 
Manufacturing, but can also be used 
in Hot Isostatic Pressing (HIP).

The company explains that the 
patent aims to provide a simplified 
device geared to increasing produc-
tivity while at the same time allowing 
for further control over particle size 
distribution, thereby reducing overall 
costs. This patent has reportedly 
been filed for patent protection in an 
additional six different jurisdictions.

“European patents provide 
protection not only in the thirty-eight 
member states of the European 
Patent Organization, but also in two 
extension states plus four valida-
tion states,” commented Pierre 
Carabin, Chief Technology Officer of 
PyroGenesis. “This represents an 
area with approximately 700 million 
inhabitants. This new addition to 
our intellectual property portfolio 
brings the total number of issued and 
pending patents held by the company 
to 124, which is a historical high. We 
currently have 100 patent applica-
tions in progress, covering nineteen 
families of invention. When combined 
with our significant know-how and 
trade secrets, we are continuing to 
create a formidable barrier to entry in 
the markets we serve.”

P Peter Pascali, CEO and Chair 
of PyroGenesis, stated, “This Euro-
pean patent will further strengthen 
our position as a leader in powder 
production not only in Europe, but 
worldwide. We have seen a steady 
increase in demand for plasma 
atomised powders and not only 
with respect to titanium alloys. 
With an increased production rate 
and a higher yield, we can now 
open up new markets where mate-
rials, that would normally have 
been too expensive to consider in 
Additive Manufacturing, can now be 
used economically.”

“This type of innovation not 
only secures PyroGenesis’ 
position as a powder producer 
but, in management’s opinion, 
significantly increases the overall 
market potential for PyroGenesis’ 
powder offerings,” concluded 
Pascali.

www.pyrogenesis.com   

Elementum 
3D and SLM 
Solutions extend 
metal Additive 
Manufacturing 
powder choices

SLM Solutions Group AG, Lübeck, 
Germany, has reported that its 
customers can now benefit from 
access to previously unavailable 
metal powders from Elementum 3D, 
Erie, Colorado, USA, in addition to the 
range of standard metal powders it 
currently offers.

Elementum 3D is an AM research 
and development company that 
specialises in the creation of 
advanced metals, composites, and 
ceramics.

“It’s imperative to provide every 
manufacturer with the option to 
adopt the disruptive power of Additive 
Manufacturing and having the right 
materials available that will meet 
their specific needs is the first step,” 
stated Dr Jacob Nuechterlein, presi-
dent and founder of Elementum 3D.

Elementum 3D’s A6061-RAM2 aluminium alloy was used to build this heat sink 
(Courtesy Elementum 3D)

Industries such as aerospace, 
space, automotive, and defence 
have continued to seek out metal 
AM as a viable option to advance 
application innovation. However, the 
limited diversity of metal materials, 
especially aluminium, has 
traditionally blocked those 
initiatives, claims SLM Solutions.

Recently, Elementum 3D imple-
mented an SLM280 machine to test 

and define new powder develop-
ment.

Charlie Grace, Chief Sales 
Officer at SLM Solutions, 
commented, “It’s great to have 
partners like Elementum 3D that 
focuses on meeting the extended 
needs and desires of our customer 
base.”

www.elementum3d.com
www.slm-solutions.com   
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Ultra Fine Specialty Products 
earns AS9100 certification for gas 
atomised powders
Ultra Fine Specialty Products, LLC, an 
affiliate of Novamet Specialty Prod-
ucts Corporation, has announced that 
its manufacturing site in Woonsocket, 
Rhode Island, USA, has received 
AS9100 certification for production 
and supply of gas atomised powders.

Ultra Fine’s gas atomisation 
process is said to produce high-purity 
spherical metal powders with tightly 
sized particle distributions (d90 <30 
µm) to meet customers’ stringent 
specifications for Metal Injection 
Moulding (MIM) and binder jet Addi-
tive Manufacturing (BJT). It is believed 
that AS9100 certification will facili-
tate the adoption of these processes 
by the aerospace industry for the 
production of iron-, nickel-, cobalt-, 
and copper-alloy parts.

Ultra Fine has launched a new 
website with data on standard 
powder products and a research 
section on MIM processing of alloys 
for aerospace, automotive, medical, 
chemical processing and elec-
tronics applications.

Ultra Fine and Novamet have 
also developed a new technique 
to improve the flowability of fine 
metal alloy powders, such as 
IN718, for use in powder bed fusion 
processes. Novamet is ISO 9001 
certified.

Ultra Fine was purchased on 
June 30, 2020 from Carpenter 
Technology by a group of investors 
affiliated with Novamet. Novamet 
Specialty Products Corporation was 
formed in 1976 to apply technology 

to the development of nickel-base 
powders with unique morphologies, 
shapes, and sizes. The company 
currently processes and distributes 
various metal powders and coated 
products for the MIM, aerospace, 
automotive, coatings, and electronic 
materials markets.

www.ultrafinepowder.com
www.novametcorp.com   

Ultra Fine’s Rhode Island facility 
has received AS9100 certification for 
production and supply of gas atom-
ised powders (Courtesy Ultra Fine 
Specialty Products)

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.advancedmaterialsolutions.com/


Summer 2021       Powder Metallurgy Review 37© 2021 Inovar Communications Ltd

| contents | news | advertisers | events | website | e-newsletter | Industry News

Constellium ISO certified for supply 
of AHEADD Al alloy powders
Constellium, a global manufacturer 
of high value-added aluminium 
products, headquartered in Paris, 
France, reports that its R&D centre, 
C-TEC, has secured International 
Organization for Standardiza-
tion (ISO) certifications on quality 
management, environmental 
management, and occupational 
health and safety for the supply of 
AHEADD® aluminium alloy powders 
for Additive Manufacturing. The 
powders are designed to meet 
specific customer needs for a 
range of applications within the 
aerospace, automotive and defence 
industries.

AHEADD powder alloys are 
said to provide advantages over 
aluminium-silicon alloys in AM 
productivity, residual stresses, 
and geometric control, as well as 
component properties including 
strength, ductility, thermal and 
electrical conductivity, surface 
finishing capabilities, and corrosion 
performance. In addition, Constel-
lium states that these aluminium 
alloy powders deliver unmatched 

thermal stability, allowing the 
replacement of titanium in selected 
applications, to reduce weight and 
cost.

“This is an important milestone 
in our pursuit to offer superior 
aluminium-based solutions to the 

Functional hydraulic blocks additively manufactured by Poly-Shape using 
Constellium’s AHEADD alloy powders (Courtesy P Urvoy/Poly-Shape/
Constellium)

fast-maturing Additive Manufac-
turing industry,” stated Alireza 
Arbab, Head of the Additive Manu-
facturing team at Constellium 
C-TEC. “We believe that our alloys 
can play a significant role in bringing 
down printing costs, obtaining more 
consistent product quality, as well 
as enabling new applications that 
are not possible today.”

www.constellium.com   

Gipuzkoa focuses on high-value rare 
earth recycling from electronic waste
The Ceit Technology Centre, a 
member of the Basque Research & 
Technology Alliance (BRTA), and the 
Environmental Department of the 
Gipuzkoa Provincial Council, Spain, 
have signed an agreement to develop 
an advanced recycling process which 
reduces dependence on foreign 
imports and allows advanced recy-
cling of neodymium (Nd) from waste 
magnets. Focusing research on 
recycling and leveraging rare-earth 
elements is key to climate change 
mitigation and facilitating a more 
circular economy.

The project, which will last for a 
year, will be managed by the Water 
and Waste research group, in collab-
oration with experts in magnetic 

materials from Ceit’s Materials and 
Manufacturing division. It will study 
the feasibility of the use of organic 
solvents and other environmentally-
friendly chemical compounds, such 
as ion liquids, in solvometallurgical 
processing of Nd and Dysprosium 
(Dy) in the form of oxide, with a purity 
rating higher than 98% and a high 
process performance.

Initially, an analysis of the 
research on magnet recycling and 
the recovery of elements derived 
from rare earths, and of the hydro-
metallurgical and solvometallurgical 
processes used, will be carried out. 
The elements necessary to allow 
experimentation with a solvometal-
lurgical process will then be identi-

fied and, finally, preliminary tests 
will be carried out for the recycling 
of Neodymium magnets (NdFeB) at 
laboratory level, which can then eluci-
date future actions.

In addition, the project also intends 
to deliver relevant information to the 
Gipuzkoan companies which may be 
interested in the acquisition of this 
technology, such as Metal-78, a spin-
off of Ceit, whose activity focuses on 
the recycling of precious metals of 
catalytic converters.

Twelve million tonnes of elec-
tronics waste is generated annually 
in Europe and recycling is considered 
a priority on the part of the European 
Union. Neodymium magnets present 
in this electronic waste offer a great 
opportunity for use in a circular 
economy.

www.ceit.es/en
www.gipuzkoa.eus/en   
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APMI offers extensive self-study 
introduction to Powder Metallurgy 
course
APMI International has released a 
Powder Metallurgy self-study course, 
providing a broad introduction to the 
fundamentals of Powder Metallurgy 
for career development. From the 
course, it is intended that a student 
will gain an understanding of basic 
science and engineering as it relates 
to PM. Practical applications of metal 
and alloy behaviour, various manu-

facturing processes and manage-
ment objectives will be explored.

Those targeted for this course 
include mechanical engineers and 
technologists; mechanical, industrial, 
manufacturing, process and aero-
space engineers; quality assurance 
engineers and technicians; and 
management and overseers of PM 
organisations.

The course is presented by 
Professor Randall German and 
contains thirty pre-recorded videos, 
averaging sixty minutes each, that 
can be consumed at a student-
set pace within six months after 
purchase. Within eighteen months of 
beginning the course, each student 
will have the opportunity to sit for 
the Powder Metallurgy Technologist 
Certification (PMT) free of charge.

Further information – including 
registration fees and a full course 
outline – is available via the APMI’s 
website.

www.apmiinternational.org   

The University of Birmingham, UK, 
reports it is developing what is said 
to be the UK’s first re-manufacturing 
line for high-performance sintered 
rare earth magnets for use in electric 
vehicles, aerospace, renewable 
energy technologies and low carbon 
technologies The recycling plant 
project is being developed as part of 
a £28.5 million investment from the 
Driving the Electric Revolution Chal-
lenge at UK Research and Innovation 
(UKRI) to support the creation of a 
competitive electrification supply 
chain in the UK. UKRI has awarded 
the University of Birmingham £4.3 
million to establish the plant, which 
will be located at Tyseley Energy 
Park (TEP) in Birmingham. TEP is 
a research and development facility 
dedicated to delivering clean energy 
innovation.

The university explains that 
the plant will be based on the 
patented HPMS process (Hydrogen 
Processing of Magnet Scrap), which 
uses hydrogen as a processing gas 
to separate magnets from waste 
streams as an alloy powder. The 
powder will be used as a feedstock to 
re-manufacture sintered rare earth 
magnets. High-performance sintered 
rare earth magnets are an essential 
component of thousands of electrical 

products, from loudspeakers and 
computer hard drives to wind turbines 
and electric vehicles. They are manu-
factured using rare earth metals and 
in recent years the market has been 
dominated by China, which has large 
reserves of these materials, states 
the university.

Crucially, the plant will be able 
to recycle material from a variety of 
magnet-containing waste streams 
including, for example, vehicle 
motors, audio products, and hard 
disk drives, reducing dependency on 
virgin mined material. Establishing 
a robust magnet recycling plant will 
complete the UK-based supply chain 
for sintered magnets and enable the 
UK to develop a circular economy 
around high-performance motors and 
magnets that would make a signifi-
cant contribution to the UK’s net-zero 
targets on carbon emissions.

Professor Allan Walton, 
Co-Director of the Birmingham 
Centre for Strategic Elements and 
Critical Materials, who is leading the 
project, commented, “This is a huge 
opportunity for the UK to become a 
world leader in high performance 
magnet recycling. With the expansion 
of the electric vehicle market our reli-
ance on these components is going 
to increase rapidly. Establishing an 

University of Birmingham develops 
recycling plant for high-performance 
rare earth magnets

end-to-end supply chain will ensure 
we can not only properly exploit 
these new technologies, but it will 
also secure an indigenous supply of 
these materials whilst significantly 
reducing the environmental burden 
of production.”

The UKRI funding builds upon 
fifteen years of work on recycling 
of magnets started by Emeritus 
Professor Rex Harris. The funding 
will be used to scale up equipment 
developed by Professor Walton’s 
team in an EU-funded pilot project 
called SUSMAGPRO.

TEP, which will host the produc-
tion capability, is focused on driving 
forward the clean energy transition 
through technology development, 
business incubation, and low carbon 
infrastructure. A 3 MW hydrogen 
fuel plant, powered by a biomass 
reactor, will provide the hydrogen 
processing gas required to convert 
waste magnets into powder, enabling 
the rare earth metals to be harvested 
and converted to new products. 
Together, these facilities will ensure 
the plant’s low carbon footprint.

This project is supported by 
companies throughout the supply 
chain, including recyclers, cast 
alloy producers and end users. 
The University of Birmingham has 
licensed the recycling technologies 
to Hypromag Ltd who will play a key 
role as the primary industrial user, 
helping to operate the plant and 
establish the supply chain.

www.birmingham.ac.uk   
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Magna aims for carbon 
neutrality by 2030

Formnext + PM South China 
reports high registration rates 
for September 2021 event

Global automotive supplier Magna International Inc., head-
quartered in Aurora, Ontario, Canada, has announced its 
goal of achieving carbon neutrality in its European opera-
tions by 2025 and globally by 2030.

“While sustainability has long been ingrained in Magna’s 
culture, this decade will be our most decisive yet, as we 
accelerate our efforts to protect the planet for future 
generations,” stated Swamy Kotagiri, CEO. “We believe 
achieving carbon neutrality is both a social responsibility 
and a business imperative in the fight against climate 
change. This ambitious – and achievable – goal is rooted in 
a science-based approach that aligns with the Paris Climate 
Accord and places us among industry leaders in Europe and 
North America.”

In 2020, 12% of the company’s global energy buy was 
from renewable energy sources, and plans are in place 
to transition all operations globally to renewable energy 
sources. In addition, over 91% of total waste outputs last 
year from operations were recycled or otherwise diverted 
from landfills.

The company will also retain its focus on delivering 
products that help customers achieve their own sustain-
ability goals, including reaching a zero-emissions future and 
improving fuel economy. Such products include a suite of 
e-powertrain solutions, active-aerodynamics, and light-
weight structures and exterior components.

“Delivering a sustainable, safer and more accessible 
future for all who share the road and the world drives our 
business decisions and fuels our innovations. Importantly, 
we are working alongside our customers, suppliers and 
employees throughout this journey,” added Kotagiri.

Magna has also signed on as the founding sponsor of the 
XPrize Abundant Energy Alliance, a global coalition of public, 
private, nonprofit and academic leaders and organisations 
that are advancing progress toward a net-zero future.

www.magna.com   

The organisers of Formnext + PM South China, Guangzhou 
Guangya Messe Frankfurt Co Ltd and Uniris Exhibition 
Shanghai Co Ltd, have reported high registration rates 
for the Additive Manufacturing, Powder Metallurgy, and 
advanced ceramics event which is scheduled to take place 
in Shenzhen, China, from September 9–11, 2021.

The show will include a strong focus on the Chinese 
market and cover an array of AM solutions and materials, 
smart manufacturing technologies and equipment, PM 
products, ceramic materials and forming technologies, 
post-processing solutions and more.

www.formnext-pm.com   

We know what 
makes hard metals

Meeting the highest standards 
for drying and powder quality

GEA spray drying plants unite innovation 

and experience to state-of-the art process 

technology for the production of hard 

metals and advanced ceramics. We have 

pioneered this technology, and our expertise 

helps you to meet the highest standards 

of powder quality, powder size distribution, 

residual moisture content, bulk density 

and particle morphology. All GEA plants 

are designed to comply with the strictest 

requirements regarding effi  ciency, health 

and safety and environmental compliance. 

Customer-oriented service concepts 

guarantee a seamless support for instant 

productivity and performance. 

For contact details: gea.com/contact
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VacuumFurnaces.com, a mobile and 
web based Q&A directory, has been 
launched to provide users of vacuum 
furnace equipment quick and easy 
access to a vast source of relevant 
information.

“Our Q&A collaboration platform 
empowers vacuum furnace end-
users with fast and easy access to 
practical knowledge and expertise 
within and outside their organisa-
tion,” stated Alan Charky, the site’s 
founder. “Our community is made up 
of commercial and in-house vacuum 
heat treaters, equipment and service 
suppliers, and aftermarket and 
industry specialists with the specific 
knowledge members are looking for.”

VacuumFurnaces.com is said to 
help improve employee productivity 
and job performance by accelerating 
and simplifying access to practical 
vacuum heat treating answers and 

Online Q&A directory launched for 
vacuum furnace end-users

solutions. It enables users to ask 
questions, explore categories and 
tags, and look for members within 
their area of specialisation.

“Finding a specific piece of infor-
mation can be a slow and frustrating 
experience on the web; you must 
cycle through pages upon pages 
of search results that might or not 
answer your original query. Our plat-
form fills in the information gaps that 
web searches cannot satisfy.”

Charky notes that members 
who suffer from a lack of informa-
tion sharing within the vacuum 
heat-treating community now have 
a powerful and accurate tool for 
answering their questions. The direc-
tory provides immediate benefits 
across a wide range of operational 
functions such as production, main-
tenance, customer service, trouble-
shooting, lead generation, training, 

and more. “Targeting fellow members 
seeking a specific type of answer 
could be very valuable to corporate 
members, and our Q&A platform is 
capable of tapping into that.” 

With a large part of the average 
workday taken up with running a 
vacuum heat-treating shop, finding 
members who are willing to help 
vacuum furnace end-users perform 
their jobs more efficiently, reduce 
costly downtime and increase 
productivity is said to be a welcome 
improvement. Not only do members 
sign up for free, individually or in a 
private or public group, and can ask 
questions anonymously, they also get 
access to a network of highly-skilled 
members that can help them find 
answers to tough questions.

“Our platform leverages the power 
of our Q&A directory to enhance 
the user experience resulting in 
significant productivity gains and 
networking opportunities,” concluded 
Charky.

www.vacuumfurnaces.com   

For more than thirty years, 
Roboworker Automation GmbH, 
headquartered in Weingarten, 
Germany, has been supplying 
automation and inspection machines 
for premium precision parts. The 
portfolio ranges from press removal 
systems, machines for green part 
machining, palletising machines, 
handling systems for machine tools to 
packaging and inspection machines.

Roboworker palletising and sorting 
systems, which have been used 
worldwide for around twenty-five 
years, especially in the cutting insert 
sector, are suitable for palletising and 
sorting a large variety of parts onto 
carriers of all types. For example, in 
the tungsten carbide cutting insert 
sector, palletising is done from 
sinter trays onto different types of 

production pallets, or from produc-
tion pallets into masks and back. 
However, systems such as blisters, 
etc. can also be processed. It does 
not matter whether the parts are fed 
to the system in nests or unsorted; a 
PosFinder system reliably detects the 
position and rotational orientation of 
the parts and ensures correct picking 
and placing.

To increase efficiency for manu-
facturers of high-quality small 
parts (<100 mm), Roboworker has 
announced a new model is now avail-
able, the RPS Compact. The basic 
system consists of tried and tested 
modules for tray and parts handling, 
which can be flexibly combined with 
each other. Depending on individual 
requirements, conveyor belts, maga-
zine or stacker systems are used for 

tray handling and one or more linear 
robot system for parts handling. It 
can be extended with various inspec-
tion functionalities, such as geometry 
measurement, or sample processing, 
using the latest software technolo-
gies and image processing systems. 

The intuitive system can report-
edly be set up in a very short time 
and is then ready for operation and 
equipped for new products. Having an 
optimised footprint, the RPS Compact 
is available as a stand-alone version 
for manual loading as well as with a 
docking system for loading via AGV or 
for inline integration. 

Key characteristics of the RPS 
Compact machine include: 

• Portal robot with combi grippers 
for flexible tray handling

• Precision robot with an inte-
grated gripper exchange inter-
face, as well as an interface for 
position detection system

• Universal gripper set for all 
kinds of parts and a gripper 
station for automatic gripper 
change

• Automatic change-over to the 
next order and part type

Included with the system is a new 
HMI and Windows 10-based control 
technology, allowing easy operation 
via a large touchscreen. Optionally, 
the machine can also be connected to 
an ERP (Enterprise Resource Plan-
ning) system.

www.roboworker.com   

Roboworker launches RPS Compact for 
palletising precision parts

Examples for palletising onto different carrier types: from sinter trays to all 
kinds of pallets (left), from pallets into masks and from pallets into blisters or 
packaging boxes (right) (Courtesy Roboworker Automation GmbH)

Modules can be added for height and geometry measurement (Courtesy 
Roboworker Automation GmbH)

Roboworker has launched the RPS 
Compact palletising system for 
tray and part handling (Courtesy 
Roboworker Automation GmbH)
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6K prepares 
for major 
advancements in 
battery materials 
with $25 million 
investment
6K, North Andover, Massachusetts, 
USA, has announced the creation of a 
Center of Excellence for its 6K Energy 
division, focused on the development 
of sustainable battery materials for 
electric vehicles (EVs), grid storage 
and consumer goods. Over the next 
two years, the company will invest 
$25 million to triple the size of its 
North Andover facility, with as many 
as ten UniMelt® microwave-based 
plasma systems dedicated to the full-
scale development and pilot produc-
tion of battery materials. 6K Energy 
will expand the size of the company’s 
product development team, as well 
aid in achieving its broader goals of 
enhancing material testing capa-
bilities and helping the US to lower 
supply chain risks.

Dr Aaron Bent, CEO, stated, 
“Production of advanced materials 
for batteries is virtually non-existent 
in the United States. The invest-
ment we are making in infrastruc-
ture and team will accelerate our 
time-to-market to deliver lower cost, 
next generation battery materials 
produced on US soil. The UniMelt 
platform’s sustainability benefits, and 
the scale of the new Center of Excel-
lence, means that 6K Energy can 
deliver the advanced materials the 
market requires for next generation 
batteries and the administration’s 
mandate for improvements in the 
supply chain for battery materials.”

The 6K facility will house ten 
UniMelt systems – the company’s 

proprietary microwave plasma 
technology – which will be able to 
produce as much as 100 tons of 
material from each system annually, 
supporting full-scale development 
of materials such as high energy 
density and single crystal cathode, 
solid-state electrolyte materials, 
silicon anodes for fast-charging and 
many others. The expansion will 
enable pilot production capabilities 
to fully support partner qualifica-
tion, providing a gateway direct to 
domestic production.

6K’s UniMelt platform offers 
multifaceted sustainability benefits; 
as an example, if a legacy battery 
cathode production plant were to be 
replaced with the UniMelt platform, 
the following changes would be 
expected: 100% of wastewater would 
be eliminated, energy usage and 
greenhouse gas generation would 
be reduced by up to 70%, and water 
usage would be decreased by 90%.

The Center of Excellence will also 
allow 6K Energy to offer dedicated 
UniMelt systems to customers, 

enabling the rapid commercialisa-
tion of battery materials, which could 
have major implications for the cycle 
life and safety of future NMC-based 
EV products, making smaller, lower 
cost batteries a reality, without giving 
up vehicle range.

Former Congressman Joe 
Kennedy III, 6K board member, 
stated, “The new administration’s 
executive order clearly outlines a 
commitment for the United States 
to lead clean energy technology – 
especially in the area of batteries for 
electric vehicles. The new order also 
calls for a review of supply chains 
and ensuring the domestic supply 
of four key areas, one of them being 
battery production. The new Center 
of Excellence will not only allow 
6K to address the administration’s 
concerns, but it enables 6K’s key 
partners and players in the battery 
production space to take advantage 
of a scalable, green process based in 
the US to fulfil the US supply chain 
requirements.”

www.6kinc.com   

The new state-of-the-art facility will accommodate ten UniMelt systems that 
can each produce as much as 100 tons of material annually (Courtesy 6K)

Advertisers’ index & 
buyer’s guide

Looking for PM production equipment, 
metals powders, R&D support or more?

Discover suppliers of these and more in our 
new advertisers’ index and buyer’s guide, from 
page 88 to 89.

A new Advanced Manufacturing 
Skills Academy has been launched 
at University of Wales Trinity Saint 
David (UWTSD), UK. Situated across 
multiple campuses in South West 
Wales, UWTSD provides a range 
of technical and vocational higher 
education programmes in engi-
neering and advanced manufac-
turing. The university is working in 
partnership with Mazak, Renishaw 
and Sandvik to ensure the academy 
is fully equipped to cater for the 
needs of a multitude of industry 
sectors.

The university secured £1 million 
in funding from the Welsh Govern-
ment and the Higher Education 
Funding Council for Wales (HEFCW) 
to launch the academy. It aims to 
develop, maintain and build upon 
the skills needed for today’s modern 

Welsh university launches Advanced 
Manufacturing Skills Academy

manufacturing environment through 
access to state-of-the-art machines 
for apprentices and employers in the 
region.

Barry Liles, OBE, Pro Vice-Chan-
cellor (Skills & Lifelong Learning) & 
Head of the University’s Wales Insti-
tute of Science and Art, stated, “The 
Advanced Manufacturing Academy 
is an important vehicle for us to 
proactively show our commitment 
to collaboration with our partners to 
deliver social, cultural and economic 
benefits for the region.”

Lee Pratt, Manager of the 
academy at UWTSD, commented, 
“The aim of the Advanced Manufac-
turing Skills Academy is to ensure 
that apprentices have access to the 
latest manufacturing technology. 
Our primary focus is to provide 
machining experience to apprentices 

for manufacturing companies so they 
can hit the ground running, rather 
than having to go through a lengthy 
in-house induction process. The new 
training academy will ensure that 
apprentices can make an impact on 
their companies from day one.”

The Advanced Manufacturing 
Skills Academy opened its doors in 
January 2020 and provides students 
with technical training to degree 
level, all within one facility. It has 
already hosted apprentices from 
FSG Tool & Die Ltd, a Wales-based 
toolmaking service provider, who has 
used Mazak’s machines to provide 
the company with completed compo-
nents for customer use.

Pratt added, “We have invested in 
industry-standard machine tools, and 
we have already had a lot of compa-
nies in the area showing strong 
interest in sending their apprentices 
to us to familiarise themselves with 
the technology.”

www.uwtsd.ac.uk   

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.fluidtherm.com/


44 © 2021 Inovar Communications LtdPowder Metallurgy Review       Summer 2021

| contents | news | advertisers | events | website | e-newsletter |Industry News

Superalloys that withstand extremely 
high temperatures could soon be 
tuned even more finely for specific 
properties, such as mechanical 
strength, as a result of work under-
taken at KTH Royal Institute of 
Technology in Stockholm, Sweden. 
A phenomenon related to the invar 
effect – which enables magnetic 
materials such as nickel-iron (Ni-Fe) 
alloys to keep from expanding with 
increasing temperature – was 
reported to have been discovered in 

paramagnetic (weakly magnetised), 
high-temperature alloys.

Levente Vitos, Professor at KTH 
Royal Institute of Technology, states 
that the breakthrough research, 
which includes a general theory 
explaining the new invar effect, prom-
ises to advance the design of high-
temperature alloys with exceptional 
mechanical stability. The article 
was published in the Proceedings of 
the National Academy of Sciences 
of the United States of America. 
Led by Vitos, the research team 
was comprised of KTH researchers 
Zhihua Dong, Wei Li and Stephan 
Schönecker.

Short for invariant, invar plasticity 
enables magnetically-disordered 
Ni-Fe alloys to show practically 
invariant deformation behaviour over 
a wide temperature range – making 

them ideal for turbines and other 
mechanical uses in extremely high 
temperatures. The invar effect, 
however, has never been fully under-
stood, and Vitos says that these new 
findings help explain the peculiar 
high-temperature properties of 
special alloys used in jet engines, 
such as nickel-base superalloys.

Invar has two known effects: 
thermal expansion and elasticity. 
Because both of these effects are 
linked with the interplay between 
temperature and magnetic order, 
they are considered to be specific to 
magnetically-ordered alloys. Using 
first-principles quantum mechanical 
modelling, the researchers identified 
how invariant plasticity also occurs in 
non-magnetic alloys, when a struc-
tural balance exists at the atomic 
level between cubic and hexagonal 
close-packed structures.

The new discovery emerges from a 
long-term collaboration with industry 
to find alternatives to carcinogenic 
cobalt in hard metals, such as cutting 
tools. Vitos says this finding broadens 
the palette of invar phenomena and 
material compositions, with clear 
implications for new applications.

The research was supported 
by the Swedish Research Council 
(VR), the Swedish Foundation for 
Strategic Research (SSF), and the 
Swedish Foundation for International 
Cooperation in Research and Higher 
Education (STINT).

www.kth.se/en   

Researchers could 
finely tune high-
temperature 
superalloys for 
specific properties

A piece of alloy is stress tested at KTH (Courtesy Levente Vitos)

Wall Colmonoy launches Wallex Cobalt 
Chromium powders and discs for AM 
dental applications

Wall Colmonoy Limited, Pontardawe, 
Wales, UK, has launched a new 
range of Wallex® Cobalt Chromium 
powders and cast discs for the dental 
industry. The Wallex Cobalt Chro-
mium powders for Additive Manufac-
turing are said to be ideal for dental 
implants, partial denture, and pros-
thetics, due to its biocompatibility, 
strength, and wear resistance.

Wallex Cobalt Chromium powders 
are available in three main chem-

istries: CoCrMo, CoCrW, and 
CoCrMoW. Manufactured in a 
dedicated alloy processing cell in 
Wall Colmonoy’s UK facility, the 
powders are reported to offer excel-
lent flowability and be perfectly 
spherical.

The company explains that 
the powders are characterised 
as offering high particle-density 
and are nickel-free, with very low 
oxide content. In addition, the raw 

materials are sourced from ethical 
suppliers and atomised using 
renewable energy.

Wallex Cobalt Chromium Dental 
Discs are also produced in the UK 
facility, drawing upon fifty years of 
casting expertise. Its latest range of 
dental discs have a very fine micro-
structure, which enhances machi-
neability and extends tool life.

Wall Colmonoy has also devel-
oped a powder/binder composite 
that can be used to produce “Soft-
Block” technology, a much softer 
form of dental disc, that is pre-
sintered before it is machined and 
sintered again at full temperature.

www.wallcolmonoy.com   
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H.C. Starck Tungsten Powders develops 
new cobalt recycling method
H.C. Starck Tungsten Powders, 
Goslar, Germany, a subsidiary 
of Masan High-Tech Materials, 
is researching a new process for 
recycling cobalt from scrap metal 
which, within two years, is hoped to 
lead to a pilot process that can then 
be scaled up. The German state 
of Lower Saxony has contributed 
€800,000 of funding to this project.

For decades, H.C. Starck 
Tungsten Powders has recycled 
tungsten – primarily from scrap 
carbide – using its own processes, 
thereby meeting a significant portion 
of the raw material needs of the 
company’s largest production site 
in Goslar. This scrap also generally 
contains between 5–20% cobalt.

H.C. Starck has extensive 
knowledge in recovering cobalt, 
as, until 2003, the Goslar site 
processed a three-digit annual 
tonnage of secondary raw materials 
into high-purity cobalt oxide and 
cobalt metal powders. The aim of 
the current project is to replace the 
traditional process – which is made 
up of several different dissolution, 
electrolysis, precipitation, extraction 
and cleaning steps – with a 
considerably more efficient process 
comprising fewer production steps. 

The project also aims to reduce 
environmental impact by lowering 
energy consumption.

“Our market positioning is based 
particularly on our innovative power 
and technological expertise,” stated 
Dr Julia Meese-Marktscheffel, 
Head of Global R&D. “Our 
comprehensive experience in metal 
recycling is now helping us create 
an innovative approach that allows 
us to sustainably recover another 
technology metal from secondary raw 
materials available on the market. 
This differentiation also reflects the 
strategy of our parent group Masan 
High-Tech Materials, which aims to 
develop into a leading global supplier 
of high-tech advanced materials 
critical to global innovation.”

The EU classes cobalt as a ‘critical 
raw material’. As well as acting as a 
ductile binding matrix in carbides, it 
is also used in lithium-ion/polymer 
batteries, meaning it plays an 
important role in electric vehicles, a 
key industry of the future. The most 
important source country for the 
primary raw material is the Demo-
cratic Republic of Congo, responsible 
for around 65% of cobalt mined 
worldwide.

www.hcstarck.com   

In a recent blog post, Allied Sinter-
ings, Inc., Danbury, Connecticut, USA, 
reported on the benefits of using 
Powder Metallurgy for the produc-
tion of a number of components in 
electric vehicles, highlighting the 
increase in demand for actuators and 
other motion control applications.

With the electric vehicle industry 
expected to have a compound annual 
growth rate of 29% over the next 
decade, there are a number of chal-
lenges facing automakers, explained 
Allied Sinterings. Components need 
to be lightweight and have better 
thermal management to increase 
efficiency, actuated auxiliary system 
components must be far more 
compact and noise vibration harsh-
ness (NVH) levels must be reduced 
to address driver expectations and 
comfort.

To address these issues, the 
Allied Sinterings post states that PM 
components are quieter than tradi-
tional parts made with laminations, 
offering compact and lightweight 
design capabilities without compro-
mising strength. Powder Metallurgy 
can also offer enhanced magnetic 
performance, which improves the 
overall performance and efficiency of 
an electric vehicle.

Also discussed in the post are a 
number of other applications that 
demonstrate the suitability of Powder 
Metallurgy for EV component produc-
tion. These include:

• By-wire applications
• Electrified gears and gear boxes
• Sensors and cameras
• Electric pumps
• Electric motor stators
• Batteries
• Linear actuators
• Cooling and thermal systems
• E-drive traction motors
www.alliedsinterings.com   

Allied Sinterings 
highlights PM 
actuators and 
motion control 
components in 
electric vehicles

The European Powder Metallurgy 
Association (EPMA) has announced 
its 20th Powder Metallurgy Summer 
School, set to take place in Ciudad 
Real, Spain, has been delayed for 
the second year due to restrictions 
imposed by COVID-19. The location 
for the 2022 Summer School will 
remain the same, but the date is yet 
to be confirmed.

The five-day residential course is 
open to young scientists, designers 
and engineers looking to gain a 
broader knowledge and under-
standing of the PM process and 

applications. Topics covered include 
the manufacture of metal powders, 
powder compaction, MIM, model-
ling, sintering, HIP and Additive 
Manufacturing. Participants also 
have the chance to discuss and solve 
problems, as well as gain hands-on 
experience of various PM processes.

The EPMA adds that students 
will have the opportunity to learn 
more about Powder Metallurgy, free 
of charge, during its 2021 Young 
Engineers Day which will take place 
virtually on September 9, 2021.

www.epma.com   

EPMA Powder Metallurgy Summer 
School postponed until 2022
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Wickert introduces multifunctional 
gripper for multi-layer components
Wickert Maschinenbau GmbH, 
Laundau, German, has developed a 
compact, setup-free, multifunctional 
gripper for the handling of multilayer-
stacked or chaotically-deposited 
components with layer separation. 
Due to its flexibility, the multifunc-
tional gripper is suited to a variety 
of different applications throughout 
handling, automation and machining 
operations. The system is able to 
decide on the suitability of workpieces 
for further processing, via a plausi-
bility check, and components that 
are unsuitable or falsely gripped are 
detected and do not undergo further 
processing.

The gripper utilises two to six 
fingers with variable lift ranges to pick 
up workpieces and lift them out of the 
transport container. As soon as one 
layer has been completely emptied, 
the separation sheet is removed by 
three close-fitting, extendable vacuum 
suction elements on the gripper arm. 
The system is then able to access the 
next level of components.

The multifunctional gripper can be 
used without additional programming: 
the diameter of the gripped compo-
nent is permanently monitored by a 
position sensor system and the PLC 
compares this value with the gripper 
diameter, which also has a tolerance 
range configured in a ‘recipe’ stored 
centrally in the PLC. The standard 
version of the gripper arm has a 
height of 730 mm and, with a diam-
eter of just 160 mm, the gripper is still 
able to precisely pick and place small 

components even when they are 
tightly packed on a pallet, or located 
in the corners of pallets. If a work-
piece has slipped into a position that 
is not accessible to the gripper, the 
fingers are able to move it back into a 
position where it can be reached.

The surfaces which come into 
contact with the parts needed to be 
gripped are equipped with a wear-
resistant rubber coating which 
ensures a high friction value. In 
accordance with individual require-
ments, the gripper pressure can be 
set individually to a value between 
460 N and 3000 N, aiding in safe grips 
on both heavy and light, delicate 

components. As an option, the 
gripper fingers can also be fitted 
with an interlocking under-grip.

In the standard version, the 
gripper is designed for rotation-
symmetrical workpieces with inside 
diameters from 40 mm to 256 mm 
and weights from 100 g to 20 kg. For 
other requirements, the parameters 
can be configured individually. Grip-
pers with larger arms, for combined 
outside and inside gripping, are also 
available. With the use of cameras, 
image processing and an integrated 
position sensor system, the gripper 
detects both the inside diameter and 
position of components. It also moni-
tors the remaining quantities and 
detects when a layer of components 
is empty.

www.wickert-presstech.de   

The system is available with two different gripper types. A group of two to six 
fingers picks up workpieces and lifts them out of the transport container (on 
left). As soon as a batch is completely empty, the layer separation sheet is 
removed by means of three vacuum suction elements also attached to the 
gripper arm. The system is then able to access the next level of components 
(Courtesy Wickert Maschinenbau GmbH)
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Germany’s automotive industry is one 
of the most important contributors 
to the country’s economic output, as 
well as being the largest consumer 
of structural Powder Metallurgy 
parts. The PM industry in Germany 
was initially heavily affected by the 
restrictions introduced as a result 
of the coronavirus pandemic, begin-
ning early in 2020; in March 2020, 
Germany, along with most European 
countries, entered a strict lockdown 
to limit the spread of the virus. The 
main consumers of sintered parts in 
Germany had to close completely for 
a few weeks in the second quarter 
of 2020 as a result of a freeze in 
demand, leading to a loss of sales 
in the PM industry. However, the 
measures taken by the German 
Government against the spread of 
the pandemic were very pro-industry: 
apart from a few unique business 
operations which experienced 
particularly intense coronavirus 
outbreaks, such as at large slaugh-
terhouses, no closures were govern-
ment mandated, allowing production 
to continue in most PM facilities. 

In the second half of the year, 
some of the losses from the second 
quarter were recovered. However, in 
the European countries which were 
hit particularly hard by the pandemic, 
sales of new cars almost completely 
stalled, leaving car dealerships shut 
down and registration offices closed. 
Intensive border controls, aimed at 

preventing the virus from being intro-
duced to countries from abroad, also 
hampered the movement of goods. 
Now, supply bottlenecks, particularly  
for semiconductor parts from Asia, 
and a decline in demand for new 
cars, are again leading to economic 
setbacks, which are also hitting the 
PM industry. 

The coronavirus pandemic and ongoing structural changes in the automotive 
industry as a result of the rise of electric vehicles are currently preoccupying 
large segments of global industry. In this report, Dr Georg Schlieper examines 
the situation in the Powder Metallurgy industry in Germany from 2020 up to 
spring 2021, based on interviews with four leading PM companies. Results are 
also drawn from statistics produced by the Fachverband Pulvermetallurgie. 
Although not representative of the global PM industry as a whole, the findings 
from Germany will have parallels with many other PM part-producing nations. 

The state of Germany’s Powder 
Metallurgy industry: From the 
coronavirus pandemic to the EV 
revolution

The state of Germany’s PM industry

Fig. 1 Timeline of COVID-19 infections per week in Germany from March 
2020–2021 (Courtesy WHO)
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History of the coronavirus 
pandemic in Germany

The impact of the coronavirus 
pandemic on the PM industry in 
Germany can be better understood 
by taking a closer look at the history 
of the pandemic. Fig. 1 makes it 
very easy to track the pandemic 
in Germany: the first wave hit in 
March and April 2020. After the first 
lockdown, the number of infections 
was relatively low in summer, leading 
to some politicians demanding an 
easing of restrictions. As a result, 
infections began increasing from 
August through November, resulting 
in a new ‘lockdown light.’ Thus, the 
second wave was slowed to such an 
extent that the number of infections 
did not increase further in November. 
As the number of infections began 
to rise again in December, lockdown 
measures were again tightened. 
After an initial decline early in the 
year, infections began to rise again 
in March 2021, leading to a stricter 
lockdown with night-time curfews for 
April.

The pandemic was accompanied 
by fierce discussions between epide-
miologists and politicians about the 
usefulness of the measures adopted. 
While virologists and epidemiologists 
pushed for a stricter lockdown to 
reduce infections, some politicians 
demanded more consideration of 
the economy to limit damage and 
soothe possible resistance in the 
population. At present, there is hope 
that with increasing vaccinations and 
warmer temperatures, the number 
of infections will, again, gradually 
decrease and allow further easing of 
restrictions. 

Impact on the PM industry

Fachverband Pulvermetallurgie, the 
trade association representing the 
PM industry in German-speaking 
Europe, found that sales at sintered 
steel manufacturers decreased by 
19.6% in 2020 as compared to 2019 
(Fig. 2). Exports to other EU countries 
suffered a significantly greater reduc-
tion, at 24.4%, than domestic sales, 

which declined just 13.6% compared 
to 2019 (Fig. 3). Declining sales and 
falling profits in the pandemic are 
putting pressure on the PM industry 
to cut costs. According to information 
from Fachverband Pulvermetallurgie, 
however, no employees lost their jobs, 
but temporary employment contracts 
were terminated and short-time 
working was more widely imple-
mented. “The German PM industry 
has not had any staffing development 
since 2018,” stated Dirk Hölscheid, 
Managing Director of the Fachverband 
Pulvermetallurgie; across the German 
PM industry, there has been no 
growth in the number of employees.

Bleistahl Group 

The Bleistahl Group is a family-owned 
business with plants in Germany, 
North and South America and China. 
Bleistahl develops high-temperature 
and wear-resistant materials with 
high thermal conductivity as well as 
electrical conductivity, and primarily 
supplies valve seat rings and valve 
guides for internal combustion 
engines to major global OEMs in the 
automotive industry. It is well estab-
lished as a Tier 1 and development 
partner in the automotive industry. In 
2020, Bleistahl experienced a notice-
able drop in sales – at times, opera-
tions had to be closed completely. 
With the aim of minimising the 
impact of the pandemic, Bleistahl 
acted by mid-March 2020 to initiate a 
comprehensive package of measures, 
including rapid cost reductions and 
the suspension of planned invest-
ments. At the same time, short-time 
working was introduced as a 
temporary measure to safeguard jobs, 
arrangements which meant Germany 
saw no redundancies for operational 
reasons. 

“The reduced workload, and 
business trips being replaced by 
video conferencing, also meant that 
there was more time to be creative, 
to develop future strategies and to 
rethink and improve operational 
processes,” stated Dirk Emde, Chief 
Development Officer at Bleistahl. 
“By consistently implementing 

hygiene rules in the company, the 
compulsory wearing of masks 
on all company premises, social 
distancing in the production halls, 
and home working for a large 
proportion of white-collar workers, 
we succeeded in preventing 
infections with the virus in the 
workplace. Recently, all employees 
have been offered a coronavirus 
test twice a week.”

Fortunately, the market has 
recovered significantly, so that 
short-time working has been grad-
ually reduced in recent months. 

In October 2020, short-time work 
could be terminated completely. 
“Currently, customers’ on-demand 
volumes are increasing,” Emde 
added. Despite this positive 
development, the Bleistahl Group 
will not be able to meet its original 
targets for 2020. 

SHW Automotive 

The Powder Metallurgy operation of 
the SHW Group is integrated into its 
Pumps & Motor Components busi-
ness unit, the main focus of which 
is the production of gear pumps 
and rotary vane pumps for internal 
combustion engine applications. 

Ramona Zettl, Head of Investor 
Relations & CFO Assistant, told PM 
Review that the pandemic had a 
massive impact on the 2020 financial 
year at SHW as well. The first effects 
were already noticeable at the begin-

ning of 2020 at the company’s site 
in China. Based on the experience 
gained, the company was able to 
take action for the entire SHW Group 
quickly and proactively. The rapid 
exchange of information and short 
decision-making channels made it 
possible for the company to react 

Fig. 5 SHW Group’s headquarters in Aalen, Germany (Courtesy SHW AG)

Fig. 2 Sales output for Germany’s PM steel parts producers, in Euros, 
2018–2020  

Fig. 3 Domestic sales versus exports, in Euros, for Germany’s PM steel parts 
producers 

Fig. 4 Tonnages of powders used by Germany’s PM steel parts producers, 
2018–2020 
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“The reduced workload, and business 
trips being replaced by video 

conferencing, also meant that there 
was more time to be creative, to develop 

future strategies and to rethink and 
improve operational processes.”
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flexibly to the changing framework 
conditions and to anchor optimal 
procedures in a volatile environment 
in close contact with its customers. 
This ensured that the SHW Group 
was able to gradually increase 
production in the second half of 
2020. A strong fourth quarter made 
it possible to achieve a reasonable 
overall result. 

“SHW Automotive, too, has, so far, 
been without operational redundan-
cies,” Zettl said. “In addition to a 
well-based digital collaboration via 
home office and videoconferencing, 
a dedicated crisis committee has 
been established that takes care of 

hygiene equipment, from protective 
masks to plexiglass panes, as well 
as distance rules, and has set up 
a rapid test station for employees. 
Medical personnel have been 
hired to carry out the tests. At the 
beginning of April 2021, the test 
strategy was extended to include 
at least two weekly test offers for 
all employees. It is hoped that 
infection chains will be detected 
and interrupted at an early stage, 
so that production downtimes 
are avoided. As soon as sufficient 
vaccine is available, the vaccination 
of the employees should be offered 
by the company doctor.”

Schunk Sinter Metals 

The Schunk Group is a global 
technology company and leading 
manufacturer of products made of 
high-tech materials such as carbon, 
technical ceramics and a range of 
Powder Metallurgy alloys. It also 
manufactures machines and systems 
for environmental simulation, air 
conditioning, ultrasonic welding 
and optical applications. The Sinter 
Metals segment is one of ten busi-
ness units. The Schunk Group has 
around 9,000 employees in twenty-
nine countries and generated sales of 
€1.2 billion in 2020.

Harald Arndt, head of the Busi-
ness Unit Sinter Metals at Schunk, 
told PM Review that the Schunk 
Group also felt the effects of the 
coronavirus pandemic, but has 
been, as a whole and compared to 
other industrial companies, only 
moderately affected. Redundancies 
due to operational reasons were not 
necessary. He noted that during the 
pandemic, digitalisation was given 
a strong boost, both in terms of 
internal cooperation at Schunk and 
contact with customers. Schunk is 
now working with new digital tools, 
such as a sales app and virtual tech-
nology days, to keep in touch with 
customers and further cooperation. 

The usual hygiene rules apply 
at the Schunk facilities all over the 
world and employees are instructed 
to work from home wherever 
possible. Each site has a local 
pandemic team that closely moni-
tors the situation on the company 
premises and can take appropriate 
short-term action if necessary. 
Since mid-April, all employees of 
the German facilities who are unable 
to work exclusively from home are 
now being offered coronavirus tests 
twice a week. Employee vaccina-
tions by the company doctor are in 
the pipeline, but the vaccine isn’t 
currently available widely enough to 
enact this plan.

GKN Powder Metallurgy 

GKN PM is the largest group in the 
Powder Metallurgy industry, oper-
ating twenty-eight facilities in nine 
countries. The pandemic caused 
a drop in sales, but none of the 
three GKN plants in Germany that 
produce structural PM parts made 
of sintered steel had to be closed, 
even temporarily. There were also 
no redundancies due to operational 
reasons, though short-time working 
was implemented extensively.

From the very beginning, GKN 
PM attached great importance to 
compliance with hygiene rules in 
the company. Masks are compulsory 
everywhere on the company prem-
ises, dispensers with disinfectant 

Fig. 7 Reception building of The Schunk Group in Heuchelheim, Germany 
(Courtesy The Schunk Group)

Fig. 8 PM stator with sprocket for camshaft adjuster produced by Schunk 
(Courtesy The Schunk Group)

Fig. 9 Powder Metallurgy parts in storage at GKN Powder Metallurgy (Courtesy 
GKN Powder Metallurgy)

Fig. 6 Powder Metallurgy parts on the production line at SHW Automotive (Courtesy SHW AG) 

The term ‘short-time working’ refers to the reduction 
of working time in the workplace with a corresponding 
reduction in pay. The regulations for short-time 
working in Germany mean that employees receive 
60% of their net loss of earnings from the employment 
agency, while employees with at least one child receive 
up to 67%.

The state of Germany’s PM industry The state of Germany’s PM industry

Short-time work in Germany

From the 4th month, the short-time working allowance 
is increased to 70/77% and, from the 7th month, up 
to 80/87% of net earnings. Under certain conditions, 
the company may be reimbursed for social security 
contributions for employees on short-time work.
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were set up, and restrooms were 
partially locked to allow enough space 
for social distancing therein. As many 
people as possible were equipped 
with computers and headphones for 
home working and offices were only 
half staffed. Business trips were 
replaced by video conferencing.

Markus Schneider, Global 
Manager Modelling, Simulation & 
Fatigue, noted critically that engi-
neers who handle large amounts of 
data cannot work in the home office, 
even though their jobs would allow 
it, because the transmission speed 
on the German data network is often 
insufficient. The slow expansion of the 
data network in Germany has been 
criticised for many years.

Challenges posed by 
electromobility 

The impending shift in the automo-
tive industry towards electric drives 
and the shift away from the internal 
combustion engine is hitting the 
entire Powder Metallurgy industry 
hard. However, the effect at compa-
nies can vary depending on the 
orientation of their production.

The Fachverband Pulvermetal-
lurgie’s Dirk Hölscheid believes 
that the legally-mandated emission 
requirements in the field of conven-
tional internal combustion engines 
can lead to a change in investment 
behaviour of the parts manufacturers. 
There is also the question of in which 
regions of the world the OEMs or 
Tier 1 suppliers will continue to build 
conventional or hybrid cars in the 
future, with these providing for at 
least a smaller IC engine. 

At the same time, hopes remain 
for the broad use of soft magnetic 
materials in the field of electric 
vehicles (EVs). Here, some PM 
manufacturers are trying to acquire 
external expertise from smaller 
companies or start-ups. In the 
related field of energy storage, GKN is 
actively commercialising new applica-
tions that can still guarantee high 
component production volumes that 
can be manufactured with standard 
PM presses.

Electromobility is a particular 
challenge for operations such as 
Bleistahl, whose main products are 
valve seat rings and valve guides for 
IC engines. Under changing condi-
tions in the automotive industry, its 
focus on valve seat rings and valve 
guides is no longer sustainable. 
Parallel to the expected decline in 
demand for internal combustion 
engines, Bleistahl must find new 
products which will enable it to 
successfully compete in the market. 
According to Dirk Emde, Bleistahl 
sees its strengths in the development 
and production of products for use at 
high temperatures, in corrosive envi-
ronments and under high mechanical 
wear conditions. Powder Metallurgy 
offers a wide range of possibilities for 
adapting materials and composites 
to special applications and producing 
them in large quantities. However, 
reducing the emission of pollutants 
from IC engines is still a strategic 
objective of Bleistahl.

The management at Bleistahl 
remain firmly convinced that, “the 
course taken to reorganise the group 
for the future will lead to a sustained 
strengthening of the competitiveness 
of Bleistahl.”

At SHW, Ramona Zettl stated, 
“SHW Automotive is working on 
diesel and gasoline engines, as 
well as on alternative drive variants 
such as electric and hybrid. We 
have secured orders as part of the 
new engine programmes, from the 
conventional to the alternative. This 
means that we are well integrated 
into the future-relevant plans of our 
customers.” 

Harald Arndt is convinced that the 
Schunk Group will also master struc-
tural change well: “With our product 
portfolio, we serve various applica-
tions in the automotive industry: 
interior & safety, body & chassis, and 
powertrain. We expect the biggest 
impact in the powertrain sector, and, 
in particular, in the area of IC engine 
applications. We will closely manage 
the operational business and adapt 
to the requirements of the IC engine 
applications. At the same time, our 
developments will actively support 
the future applications in the field of 

mobility, for example in the areas of 
drive train, comfort & safety systems 
and autonomous driving.”

GKN PM is well positioned for 
the challenges of the future with 
its numerous production sites 
all over the world. From powder 
production at GKN Hoeganaes to 
special soft magnetic materials for 
electric drives, metal filters and 
lightweight materials, to innovative 
manufacturing processes such 
as Metal Injection Moulding and 
Additive Manufacturing, GKN PM is 
strongly represented in all areas of 
Powder Metallurgy, including new 
applications in hydrogen storage 
tanks for emerging hydrogen-based 
technology.

All in all, the German PM 
industry has, so far, come through 
the pandemic quite well. The same 
applies to the automotive industry. 
The statements of our interview part-
ners cited in this report show that 
future tasks will be approached with 
self-confidence and commitment. 
It is to be hoped that the pandemic 
will soon subside and that consumer 
catching-up will lead to a sustained 
economic recovery.
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Drawing on experience gained over 
seventy-five years in its field, CM 
Furnaces now holds a place in the 
market as a recognised specialist 
in the advanced design and manu-
facturing of high-quality laboratory 
and industrial electric box and tube 
furnaces. For the Powder Metal-
lurgy industries, CM manufactures 
furnaces and debinding ovens to 
debind, sinter, reduce and bright fire 
parts produced by press and sinter 
PM and Metal Injection Moulding 
(MIM) manufactured from materials 
such as stainless steel (17-4PH, 
300 Series, 400 Series and more), 
tungsten heavy alloys, molybdenum 
and more. Furnaces can be built in 
both batch and continuous pusher 
furnace configurations.

Among its furnace offerings 
for PM applications are the 100 
Series, designed specifically for 
the debinding of BASF Catamold® 
feedstock; the 1000, 1200, 1600 and 
1700 Series, designed for laboratory 
and small-scale production use; 
the 1500 Series for small parts or 
medium-volume batch processing; 

and, for high-volume continuous 
processing, the 300 and 400 Series. 
More recently, users of sinter-based 
metal Additive Manufacturing 
processes such as Binder Jetting 
(BJT) have turned to CM Furnaces’ 
Rapid-Temp line of box and tube 

furnaces to finish metal parts in 
almost all materials currently 
processable using these technolo-
gies, including aluminium, stainless 
steel, titanium, brass, copper, bronze, 
sterling silver, gold, platinum, and 
hybrid ceramic compounds.

In April 2021, CM Furnaces celebrated its seventy-fifth anniversary. Over its long 
history in the furnace manufacturing and heat treatment industry, the company 
has established a global reputation for the design and manufacturing of state-of-
the-art air, hydrogen and inert atmosphere electric furnaces, including standard 
furnace designs and specialised, custom furnaces for a variety of applications. Since 
its beginnings, its customer-base has grown to include clients in the industrial, 
educational and government sectors. PM Review’s Emily-Jo Hopson-VandenBos 
spoke to Jim Neill, CM Furnaces’ vice president, sales, and here offers an overview of 
the company’s past, present and future.

CM Furnaces: A stalwart of the 
industrial furnace segment reflects 
on seventy-five years of thermal 
processing innovation

Seventy-five years of CM Furnaces

Fig. 1 CM Furnaces’ facility in Bloomfield, New Jersey, on the site it has 
occupied for seventy-four of its seventy-five years
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A history of CM Furnaces

Beginnings, 1946–1960
CM Furnaces was founded in Bloom-
field, New Jersey, USA, in 1946, one 
year after the end of World War II. 
Its founders, Seth Combs and Jim 
Murphy, had previously worked in 
the refractory metals industry, and, 
at its launch, CM’s primary business 
was tungsten and molybdenum 
filaments for the electronic tube and 
lighting industry. To properly fabricate 
these components for incandescent 
lamps, one had to fire them in a high 
temperature hydrogen furnace; in the 
mid-1940s, it was very common to 
make your own. 

Due to its founders’ experience in 
the refractory metals industry, CM 
had a very good relationship with 
these lighting companies, which 
quickly saw that CM had some inter-
esting furnace designs to offer. One 
by one, each company independently 
started working with CM. One of CM’s 
main strengths was the importance 
it placed on confidentiality: it was 
able to work with a number of major 

companies in the lighting industry 
and not share what it had built for 
one company with the others. 

As a result, the ‘big three’ lighting 
companies of the time – General 
Electric, Sylvania and Westinghouse 
– were all comfortable working with 
CM Furnaces. These relationships 
progressed through the 1950s, during 
which time CM was still primarily a 
manufacturer of refractory metals, 
with furnaces remaining a small part 
of the business.

Location also played its part 
in CM Furnaces’ success with 
key customers. From the 1940s 
to the 1970s, Bloomfield was a 
major manufacturing centre, with 
Westinghouse and General Electric 
located on the other side of town 
from CM. This meant that there were 
also other support industries nearby, 
such as machine shops, sheet metal 
fabricators, paint facilities, etc; if 
components were needed on an 
emergency basis that CM could not 
manufacture itself, they were almost 
always readily available within a few 
minutes’ drive of its facility. 

Growing with a changing world, 
1960–1980
In the 1960s, a decade of significant 
social, economic and technological 
change which saw major 
developments in electronics, CM 
Furnaces’ furnace business grew. 
In this decade, CM began building 
furnaces for all types of high-
temperature applications, branching 
out into ceramics, nuclear fuel, wire, 
and – true to its roots – all aspects 
of refractory metals. 

Moving into the 1970s, a decade 
affected by global economic crises 
and instability, CM Furnaces 
continued to grow. In this decade, 
the company expanded into crystal 
growing and invested heavily in 
research and development. In 
the early part of the decade, the 
company developed its Rapid Temp 
laboratory box furnace, a line still 
serving industry today. 

Until this time, a rapid cycling 
high-temperature furnace had 
never been made, and CM Furnaces’ 
new development opened the door 
to the R&D departments of major 
corporations, national laboratories 
and universities. As the production 
side of the business grew, so did 
laboratory furnaces. In 2021, these 
are equal parts of CM Furnaces’ 
business structure.

Serving new technologies, 
1980–present
It was in the 1980s that Metal 
Injection Moulding first came into 
prominence, and CM Furnaces 
was one of the first companies 
to participate in the development 
of continuous furnaces for the 
post-processing of MIM parts. 
The company also became heavily 
involved in traditional press 
and sinter Powder Metallurgy 
applications for stainless steel, 
which offered higher densities 
and better properties than some 
other technologies. Readers will, 
of course, be aware that the PM 
and MIM markets have grown 
substantially since the 1980s, 
with CM Furnaces a core provider 
of furnace technology since the 
beginning.  

Early in the development of 
Additive Manufacturing technology in 
the 1990s, CM Furnaces built some 
furnaces for the treatment of parts 
made using Laser Beam Powder Bed 
Fusion (PBF-LB). These furnaces 
would also be used for debind 
and sinter operations, as well as 
annealling. 

In line with the company’s 
readiness to support newer metal 
powder-based technologies, CM is 
building furnaces for many aspects 
in the workflow of AM technology’s 
relative newcomer, Binder Jetting. 
There have been significant advances 
in metal Binder Jetting over the 
past few years, with the technology 
rapidly becoming recognised as an 
acceptable production technology for 
end-use metal parts. CM has always 
offered both standard and custom 
models, and excels in the production 
of equipment to suit custom applica-
tions. Because BJT works with lower 
production volumes, the primary 
focus, to date, has been on the provi-
sion of batch furnaces. 

Only recently have BJT 
manufacturers begun considering 
the installation of continuous 
furnaces for high-volume 
applications, but CM Furnaces, 
having produced continuous 
furnaces since its foundation 
in the 1940s, stands ready to 
deliver according to the industry’s 
requirements. As the company 
told PM Review, it is well-versed 
in many of the materials that are 
being processed using sinter-based 

AM technologies, and will be able 
to service this industry well as 
it continues to grow. Jim Neill, 
vice president of CM Furnaces, 
states, “Right now, the Additive 
Manufacturing industry is exciting 
and growing exponentially. There 
will be some changes, as happens 
in all growing markets. We feel this 
technology is here to stay and will 
be another solid portion of CM’s 
business, along with all our other 
markets.”  

Fig. 2 A CM 2900 Series high-temperature industrial batch furnace 
Fig. 3 A continuous furnace developed by CM Furnaces 

“Right now, the Additive 
Manufacturing industry is exciting 
and growing exponentially. There 
will be some changes, as happens 

in all growing markets. We feel this 
technology is here to stay and will 
be another solid portion of CM’s 

business...”

Seventy-five years of CM FurnacesSeventy-five years of CM Furnaces
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CM Furnaces today

While CM Furnaces has seen 
significant growth and change 
since its founding, the company 
remains true to its roots. It has 
been located on Dewey Street in 
Bloomfield for seventy-four of its 
seventy-five years. What began as 
a very small facility has, over the 
years, been augmented with the 
construction of seventeen additions, 
and now boasts a 2,790 m2 (30,000 
ft2) facility, including its high bay. 
Every step of furnace research, 
design and fabrication takes place 
within this facility.

While a large portion of the 
manufacturing ecosystem that drew 
CM Furnaces to Bloomfield has since 
relocated to other states, Neill does 
not see a move in the company’s near 
future. “We still find that Bloomfield 
has an excellent workforce and is 
centrally located for our employees 
to commute to our facility. One of 
the main keys of our success is our 
employees. Moving is difficult unless 
you know your employees would be 
able to follow.”

Most recently, CM Furnaces, like 
all manufacturers, has had to meet 
the challenges posed by the corona-
virus pandemic, the impact of which, 

despite beginning in early 2020, is 
still being felt across the industry. As 
an essential business, manufacturing  
at CM Furnaces was not shut down 
at any time, and, by putting all of 
the necessary precautions in place 
from the beginning of the outbreak, 
the company has been able to mini-
mise the impact on its day-to-day 
operations. 

Discussing the effects of the 
pandemic on the company’s order 
volumes, Neill states, “The pandemic 
certainly affected our volume last 
year. We were fortunate to have 
had a large backlog going into the 
pandemic. Since the beginning of this 
year, a significant part of this volume 
has returned. We are cautiously 
optimistic that things will continue to 
slowly improve throughout this year, 
especially as more and more people 
get vaccinated.”

At the beginning of the pandemic, 
he notes, “Many projects were put on 
hold due to the uncertainty that the 
pandemic caused. There was also a 
slowdown, due to either companies 
partially closing or having so many 
employees work from home. This has 
definitely delayed projects.” For the 
most part, CM Furnaces stated, those 
projects have not been cancelled. “As 
things improve worldwide, they will 
begin to become active again.” 

New technology, new 
demands and new markets 

A key area of development across 
all sectors of industry is energy effi-
ciency. While Powder Metallurgy, MIM 
and AM are relatively eco-friendly, 
sustainable technologies by compar-
ison to many forms of conventional 
manufacturing, they are not immune 
to the effects of the increasingly vital 
need for development at this area, 
with both customers and government 
demanding gains in energy efficiency 
across most fields. So how has CM 
Furnaces been meeting this demand? 
“The furnaces that we build today are 
far more energy efficient than those 
from years ago. The insulation mate-
rials have improved tremendously, as 
has the design of the insulation pack-

ages themselves,” explains Neill. 
“There is much more thought today 
in making sure these packages use 
the least amount of energy to lower 
companies’ operating costs.”

With the expected service life 
of most production furnaces being 
around thirty years – meaning that 
many of the furnaces in operation 
today at conventional press and 
sinter and MIM part producers were 
built before today’s strict controls on 
emissions came into effect – some 
may consider whether opportunities 
exist for older furnaces to be 
retro-enhanced to improve their 
efficiency, or even to meet current 
quality standards. Neill, however, 
does not believe this is economical. 
“The useful life of most production 
furnaces is a minimum of thirty 
years. You want to start that life off 
in the best possible position,” he 
states. “Once that life is over, it is 
not economical to put large sums of 
money into old equipment. At that 
point in time, it is better to look to 
replacing it. After thirty plus years, it 

does not owe you anything. A newer 
model will be more efficient, have 
more features, and, in many cases, 
be highly automated.” 

Related to the regulatory and 
social focus on reducing emissions 
and increasing sustainability is the 
decline of the internal combustion 
engine (ICE), which is expected to 
have an impact on the stability of 
the press and sinter PM industry 
in coming years. For CM Furnaces, 
however, which is focused on 
the high-temperature sintering 
portion of the PM industry, the 
anticipated reduction in automotive 
applications poses little threat. 
“High-temperature sintering is not 
the main volume of the PM industry, 
but it is a very important component 
of PM,” explains Neill. “It is also 
very stable.” 

While CM’s business in the press 
and sinter PM industry is stable, 
showing few signs of either decline 
or growth, in the MIM industry, the 
company sees production volumes 
continuing to grow on a steady 

and realistic basis for additional 
capacity. “This capacity is for new 
projects and existing projects that 
are seeing continued growth,” Neill 
adds. “CM produces a wide variety of 
furnaces for different feedstocks and 
binder systems. We believe this will 
continue for the foreseeable future.”

In the Additive Manufacturing 
market, the company is seeing 
continued growth in demand for 
low-volume batch furnaces. “We 
have provided many different size 
batch furnaces to fill this need,” 
states Neill. However, as the 
volume of this industry grows, CM 
believes the natural progression 
will be a move to continuous 
processing, and has already begun 
to help its customers tackle this 
evolution. Recently, the company 
has demonstrated to its customers 
its ability to tackle the challenges 
of continuous processing of fragile 
green binder jet parts, which have 
a high risk of breaking during 
transport onto, through and from a 
continuous belt furnace. 

Fig. 4 A batch furnace for low-volume sintering, produced by CM Furnaces

Fig. 5 A continuous hydrogen pusher furnace

“The pandemic certainly affected our 
volume last year... Since the beginning of 
this year, a significant part of this volume 
has returned. We are cautiously optimistic 
that things will continue to slowly improve 

throughout this year.”

Seventy-five years of CM FurnacesSeventy-five years of CM Furnaces
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“In our R&D lab, we have one of 
the most versatile high-temperature 
continuous fully automated pusher 
furnaces ever made,” Neill states. 
“It was initially designed for PM and 
MIM applications, and has been used 
extensively for this, refractory metals 
and also ceramics. The furnace was 
built with tremendous versatility 
in mind, and this has lent itself to 
helping with various AM parts. There 
are many parallels between this and 
some of the MIM feedstocks we have 

worked with in the past. Our R&D 
furnace has allowed us to prove that 
these parts can be processed on a 
continuous basis successfully.”

“The ultimate decision whether 
to go this route is based on volume,” 
he adds. “Both batch and continuous 
furnaces will make a great part. It is 
not a question of which is better. The 
real question is: what is your volume? 
CM continues to help customers 
to determine which is the correct 
approach for their business.”

The future of CM Furnaces

Looking to the next seventy-five 
years is too much of a challenge for 
even the most experienced industry 
forecasters, but CM Furnaces has 
some goals for the immediate future 
which help to highlight the path the 
company will take going forward. 
While some companies are reacting 
to a changing industrial landscape 
with their own significant operational 
changes in order to follow those 
markets which appear to be the most 
robust or the fastest growing, Neill is 
keen to point out that CM continues 

to pursue all of the industries it is 
involved with equally: “In most years, 
some industries are doing better 
than others. Our focus is on the long 
term,” he tells PM Review.

In terms of its research and 
development goals, Neill pointed out 
the temperature uniformity of batch 
furnaces – like those in demand 
in the developing BJT industry – is 
a critical aspect. “It is something 
we focus on in every furnace we 
produce,” he explains. In continuous 

furnaces, too, the goals the company 
must meet to satisfy its customers 
have developed significantly since its 
early days, with industrial furnace 
users keen to take advantage of the 
opportunities offered by Industry 4.0 
and a digitally connected workflow. 
“Output, automation, and data 
acquisition are the key points that 
customers are interested in. We 
continue to work with our customers 
and in our own R&D area to work on 
these items and make them better.” 

Neill notes that one of CM’s key 
strengths is the individual make 
and manufacture of each one of 
its furnaces, stating, “they are 
not stamped out of a mould. This 
allows us to tailor the furnace to the 
customer’s individual needs. We can 
make the best possible furnace for 
their requirement.”

In a fast-paced industry in which 
new sinter-based Additive Manufac-
turing technologies are continually in 
development, and coming to market 
seemingly as rapidly, this can only 
help to cement CM’s position as a 
key provider of furnace technologies 
to users of metal powder-based 
manufacturers. “Looking forward, 

“Output, automation, and data 
acquisition are the key points that 
customers are interested in. We 

continue to work with our customers 
and in our own R&D area to work on 
these items and make them better.”

we believe this approach will become 
more and more important,” Neill 
notes. “We are very excited about what 
the future holds for us as we move 
forward into our next chapter. We feel 
very fortunate to have made it through 
our first seventy-five years, and we are 
looking forward to the future.”
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Liberty Powder Metals Ltd 
(LPM) is a recently-established 
manufacturer of high-quality metal 
powders, produced using its newly-
commissioned Vacuum Induction 
Melting Inert Gas Atomiser (VIM-
IGA) at its facility in Middlesbrough, 
North Yorkshire, UK. The company 
is manufacturing metal powders in 
a range of stainless steels, nickel 
superalloys, tool steels, maraging 
steels, and cobalt superalloys for 
use in Hot Isostatic Pressing (HIP), 
Additive Manufacturing (AM) and 
Metal Injection Moulding (MIM), 
which the company collectively 
refers to as Net Shape and Additive 
Manufacturing (NSAM) technologies. 
This startup business is a spin-out of 
the Liberty Steel UK (LSUK) Group. 

Founded as a metal trading 
company in 1992, LSUK now has 
assets that include a fully-integrated 
Electric Arc Furnace steelmaker 
and distributor with capabilities 
ranging from liquid steel production 
to precision-engineered products. As 
the third largest steel manufacturer 
in the UK, it employs nearly 3,000 

people and has an annual steel 
rolling capacity approaching three 
million tonnes. The company also 
operates a specialist centre for 
producing clean remelted steels 
using Vacuum Induction Melting 
(VIM), Vacuum Arc Remelting (VAR), 
and Electro Slag Remelting (ESR), 

for use in critical high-integrity 
applications, such as aircraft 
under-carriages and helicopter rotor 
drives, sold around the globe. 

Using technological innovation 
developed through the £18 million 
AMSCI-funded CASCADE project 
and decades of industrial experi-

As a spin-out of Liberty Steel UK, Liberty Powder Metals has grown from the 
combination of its parent company’s deep steelmaking experience, and the 
technological innovations developed through the £18 million CASCADE project, 
which sought to develop a supply chain for advanced metal powder-based 
manufacturing technologies within the UK. Now, the company has entered the 
market as a producer of in-demand powders for the domestic and global markets. 
James Ashby, LPM’s Technical Manager, reflects on the company’s journey to date 
– including the challenges of establishing a startup during a global pandemic.

Liberty Powder Metals: The Liberty 
Steel spin-out targeting high-
quality metal powder production for 
advanced manufacturing processes

Liberty Powder Metals: The journey so far

Fig. 1 LPM Vacuum Induction Melting Inert Gas Atomisation facility and argon 
plant (Courtesy Liberty Powder Metals Ltd)
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ence from a tight-knit leadership 
team, Liberty Powder Metals was 
born out of a desire to offer a source 
of high-quality metal powders for 
manufacturers’ demanding applica-

tions, both domestically and globally; 
many of these are following a similar 
journey of technological development 
into advanced metal powder-based 
manufacturing. 

LPM currently comprises a 
small team of fifteen with a range 
of backgrounds, from traditional 
steelmaking – all the way back 
to the original British Steel – to 

apprentices bringing fresh skills 
and knowledge to the team. 
Simon Pike, General Manager, 
commented, “I remember the idea 
of powdered metals first being 

proposed by Dr Xinjiang Hao, back 
when we both worked in Tata Steel 
R&D. From that initial idea and 
discussion came the CASCADE 
project. Today, Xinjiang is still with 
us and is now our Industrial Fellow. 
At the other end of the scale, we 
have fresh-faced new apprentices 
in our organisation. So, it is our 
breadth of knowledge, small 
team dynamics, and interest in 
technology that makes being part of 
LPM exciting.”

This wide breadth of experience 
enabled the company to focus 
on optimising its products and 
processes ahead of its launch, 
despite the prevailing conditions 
facing industry globally. “Indeed, we 
believe that this was also one of the 
factors that impressed Tees Valley 
Combined Authority and Innovate 
UK in respect of our successes 
in securing part-funded research 
projects,” stated Pike, pictured in 
Fig. 2.

Establishing a new 
business during a global 
pandemic 

During the initial stages of 
developing its business plan and 
strategy, LPM reached out to 
regional industrial and governing 
bodies. The Tees Valley Combined 
Authority (TVCA) offered the 
company support as part of its 
regional funding initiatives, driving 
economic growth and revolution-
ising industry in the Tees Valley, in 
the north east of England.

LPM established a foothold 
within the Materials Processing 
Institute in October 2019. Despite 
some strong headwinds, both 
literally and figuratively, the 
company’s vacuum melting and 
atomisation plant was delivered 
in December 2019 (Fig. 3). Then, 
along with most of the rest of the 
world, LPM was forced to enter a 
period of hibernation as the UK’s 
first national lockdown, imposed to 
control the spread of coronavirus, 
came into force. Even after the 
first lockdown ended, uncertainty 
around travel rules, and chaos at 
the borders as the UK left the Euro-
pean Union, turned a six-month 
installation into eight, then twelve, 
and finally sixteen months. The 
ongoing unavailability of materials, 
components and contractors finally 
pushed the completion of commis-
sioning back to April 2021. 

However, the team did not sit 
idle during this extended delay. 
As with all new businesses, LPM 
has come up against the hurdle 
of established supply chains and 
bringing new products to market, 
particularly in the current economic 
climate. In order to minimise 
risk to customers, the company 
recently achieved certification 
to ISO9001:2015 for its quality 
management systems and BS 
EN9100:2018 for quality manage-
ment pertaining to aviation, space 
and defence applications, having 
built and implemented a business 
management system suitable 
for the supply of products into 

high-criticality industries, from 
the ground up. Throughout this 
commissioning, development trials, 
and range of research and develop-
ment projects, LPM has continually 
built up its knowledge pool. 

The company believes that its 
target industries of HIP, AM and 
MIM are a critical component of the 

digital manufacturing revolution, 
and wants be part of ensuring that 
the UK does not fall behind due 
to a lack of investment in suitable 
manufacturing capability. There has 
been a vast amount of support from 
Innovate UK to small, high-tech 
businesses such as LPM, which 
has only accelerated since the 

Fig. 2 Simon Pike, General Manager, in front of the LPM Vacuum Induction Melting Furnace (Courtesy Liberty Powder 
Metals Ltd)

Fig. 3 LPM’s Vacuum Induction Melting Furnace being installed through the 
facility roof (Courtesy Liberty Powder Metals Ltd)

Fig. 4 LPM’s operations team. From left to right: Craig Griffiths, Sean 
Maddison, Daniel Snaith, Kris Dixon, Kevin Matthewman, Daniel Frith, 
James Penketh, Martin Haslock and James Ashby (Courtesy Liberty Powder 
Metals Ltd)

Liberty Powder Metals: The journey so farLiberty Powder Metals: The journey so far

“Liberty Powder Metals was born out of 
a desire to offer a source of high-quality 

metal powders for manufacturers’ 
demanding applications, both domestically 
and globally; many of these are following 

a similar journey of technological 
development into advanced metal powder-

based manufacturing.”
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start of the pandemic. However, the 
next hurdles to competitiveness for 
UK SMEs may be more logistical in 
nature rather than technological: the 
new reality of increased direct and 
indirect costs for import-export and 
added complexity, especially with EU 
customers, mean that a lot of oppor-
tunities are no longer economical.

Manufacturing technology, 
product and process 
validation

LPM’s newly-commissioned plant, 
shown in Fig. 5, was designed and 
built in collaboration between Atom-
ising Systems Limited (ASL), Shef-
field, experts in all things atomising, 
and Consarc Engineering Limited, 
Motherwell, vacuum induction 
melting specialists. Figs. 6–8 show 
LPM’s staff involved in the plant’s 
daily operations. 

The first of LPM’s atomisers has 
a 250 kg batch capacity – equating 

to roughly 400 tonnes of powder 
per annum. It uses anti-satellite 
technology to ensure high sphericity 
and consistent morphology. The 
company’s argon atomisation and 
inert atmosphere handling processes 

minimise contact with the environ-
ment, preventing the adherence of 
moisture and potential oxidation 
of the powders. In turn, this keeps 
the oxide content and, therefore, 
chemical cleanliness and quality of 
final parts high, whichever production 
process they are used in. 

The first of LPM’s alloys ready for 
market are 316L stainless steel and 
Inconel 718 nickel superalloy, which 
were selected based on the demand 
the company saw in the marketplace 
and feedback from its partners. It is 

currently working through the veri-
fication of 17-PH stainless steel and 
H13 tool steel for market readiness, 
and expects to launch these shortly. 
LPM will, in the long-term, manufac-
ture a range of stainless steels, tool 
steels, nickel-base superalloys, and 
cobalt-base superalloys. 

LPM will be offering the full 
range of metal powder alloys, 
including titanium alloys such 
as Ti6Al4V and aluminium alloys 
such as AlSi10Mg, alongside 
its range of manufactured 
powders, available through its 
distribution partners. Although the 
company has a standard range of 
chemistries to satisfy the majority 
of published specifications, 
relatively small batch sizes and 
a flexible set-up enables any 
necessary adjustments of powder 
characteristics. 

LPM’s on-site laboratory is set 
up to measure powder flowability 
and apparent density using Hall 
Flow apparatus, particle size 
distribution using a Malvern 
Mastersizer 3000 and test sieves, 
tap density (Autotap), true density 
(Accupyc II), particle morpohology 
and porosity (optical microscopy), 
moisture content (Sartorius 
Mark 3), carbon and sulphur 
(LECO CS744), and oxygen and 
nitrogen (LECO ON736). Additional 
powder classification capability 
is available on site through the 
company’s partnership with the 
Materials Processing Institute 
(MPI), including morphology 
(Malvern Morphologi 4, Scanning 
Electron Microscopy), dynamic 
angle of repose (GranuDrum), and 
dynamic tap density (GranuPack). 
Where further classification is 
required, this is outsourced to a 
number of approved third party 
laboratories.

Dan Frith, Manufacturing and 
Engineering Manager, stated, “Our 
main priority, after making sure 
our work family is safe, is to make 
sure our powders are the best 
they can be for our customers’ 
applications. Being located 
within the Materials Processing 
Institute means that, alongside 
our own powder analysis facilities, 
we have access to world class 
metallurgists and a suite of brand 
new metallurgical and powder 
analytical tools. We are an open-
access facility and welcome all 
enquiries to discuss anything and 
everything metal powder!”

Fig. 5 LPM’s Vacuum Induction Melting Inert Gas Atomisation facility (Courtesy Liberty Powder Metals Ltd)

Fig. 7 Operators Kev Matthewman (left) and Martin Haslock (right), loading the 
packaging station (Courtesy Liberty Powder Metals Ltd)

Fig. 6 Operators Martin Haslock (left) and Sean Maddison (right) cleaning the 
atomiser (Courtesy Liberty Powder Metals Ltd)

Fig. 8 James Ashby (front) and Joanna McCourt (back), operating the LPM lab 
(Courtesy Liberty Powder Metals Ltd)

Liberty Powder Metals: The journey so farLiberty Powder Metals: The journey so far

“The company’s argon atomisation and 
inert atmosphere handling processes 

minimise contact with the environment, 
preventing the adherence of moisture and 

potential oxidation of the powders.”
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Continuous improvement

As a startup, LPM has a goal of 
continual improvement. To enable 
this, 25% of the company’s manu-
facturing capacity is dedicated to 
research and development - whether 
that be to participate in multi-
industry collaborative projects, 
optimise its processes for improved 
customer experience, enhance the 
capability of its standard products, 
support academic research, or 
develop bespoke solutions.

Gill Thornton, Research and 
Development Manager, explained, “I 
am very excited to be able to do so 
much R&D on our new atomiser. Over 
the past year LPM has engaged with 
over twenty external UK companies, 
universities, and other research and 
technology organisations and had 
funding support for several projects 
from Innovate UK, BEIS, TVCA and 
The Royal Academy to help realise 
our vision for producing high-quality 
powder.”

One of a number of projects 
completed to date is the 

DANDY (Development of Atomiser 
Nozzle Design to increase Yield) 
project. The company worked with 
a number of partners, supported 
by Innovate UK and the Knowledge 
Transfer Network, to develop func-

tioning physical and numerical simu-
lations of the atomisation process. 
This enables the company to target 
particle distributions with greater 
accuracy – mediating a typical 
limitation of gas atomisation – while 
maintaining the high sphericity and 

low levels of satelliting inherent to its 
process. A follow up project, DANDY 
2.0, has just launched to expand on 
the opportunities identified.

Through the commissioning sup-
port provided by ASL, and the findings 
of the DANDY project, LPM has been 
able to achieve up to 40% yield in typi-
cal Additive Manufacturing particle 
size ranges with 316L stainless steel. 
Baselines for other alloys are still in 
development, but comparable results 
have been seen in trials to date. In 
addition to the AM particle size range, 
atomisation and processing param-
eters are being developed to target 
ideal distributions for DED, Electron 
Beam Powder Bed Fusion (PBF-EB), 
and HIP.

GREENSTEEL: Reducing 
material waste through 
recycling and reuse

The economically and environmen-
tally sustainable strategy of the 
Liberty Steel Group, GREENSTEEL, 
underpins the ethos and direction 
of all Liberty Steel companies. It 
brings together a group of companies 
sourcing local scrap material, 
generating renewable energy, and 
manufacturing high-value steel 
products to sustainably recycle, or 

upcycle, raw materials. The material 
lifecycle proposed by GREENSTEEL is 
shown in Fig. 9.

LPM’s new facility fully supports 
this strategy, promoting low mate-
rial waste in intended application 
lifecycles and developing solutions for 

Fig. 9 Project GREENSTEEL is focused on the sustainable recycling or 
upcycling of raw materials (Courtesy Liberty Powder Metals Ltd)

Liberty Powder Metals: The journey so farLiberty Powder Metals: The journey so far

“LPM has partnered with the 
Manufacturing Technology Centre to 
deliver in-house courses to LPM staff 

across all levels, offering a starting point 
for those looking to get into this industry 

and an opportunity for LPM to deliver 
valuable knowledge and skills to local 

communities.”

transforming existing waste streams 
into functional products for the HIP, 
AM and MIM industries. 

Through the recently completed 
SATURN (Superalloy Atomisation 
Trials Using Revert and TurNings) 
project, the company was able to 
show that waste metal turnings can 
be melted and powderised through 
its atomiser. The resulting high-purity 
nickel alloy or stainless steel powders 
could be used in high-end applica-
tions. Gram for gram, the recycled 
metal is worth around ten times more 
at the end of the atomisation process 
than it was at the beginning.

Future plans

LPM is already planning to expand 
its manufacturing capacity and 
capability, increasing its annual output 
with additional atomisation facilities 
developed through the extensive R&D 
carried out on the company’s first 
atomiser, and introducing test piece 
manufacturing for the optimisation of 
as-built properties.

Fig. 10 316L metal powder produced by Liberty Powder Metals (Courtesy Liberty Powder Metals Ltd)

The company is also working to 
ensure the skills necessary for the 
high-value digital manufacturing 
industries are available. Making 
sure opportunities are available to 
develop these skills in the UK is vital 
to the success of the supply chain as 
a whole, and offerings in this area 
have accelerated over the last two-
to-three years. LPM has partnered 
with the Manufacturing Technology 
Centre (MTC), Coventry, to deliver 
in-house courses to LPM staff across 
all levels, offering a starting point for 
those looking to get into this industry 
and an opportunity for LPM to deliver 
valuable knowledge and skills to local 
communities.

LPM plans to develop into an 
AM centre of excellence within 
Liberty Steel Group. The first step in 
transforming the industry’s value-
chain position from a lower margin 
material supplier to a high-margin 
engineered solutions provider is to 
tap into the vast metallurgical and 
testing knowledge and skill in its 
steel business, and the extensive 
product design experience within 

the group. This will enable Liberty 
to realise its investment plan for a 
full, vertically-integrated AM supply 
chain, including AM design, powder 
production, AM part fabrication using 
Directed Energy Deposition (DED) 
and Laser Beam Powder Bed Fusion 
(PBF-LB), post-processing using 
HIP and machining, and inspection, 
preparing a foundation for Liberty, 
its customers, and other UK steel 
companies to achieve the maximum 
benefit from net shape and Additive 
Manufacturing technologies.

Author 
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Liberty Powder Metals Ltd
Materials Processing Institute
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Fluidtherm Technology Pvt Ltd is 
India’s leading manufacturer of 
furnaces for the Powder Metallurgy 
industry. Based in Chennai, the 
company was incorporated in 1985 
and has since designed and built 
world-class furnaces for the global 
Powder Metallurgy and Heat Treat-
ment industries. For the PM industry, 
Fluidtherm manufactures mesh belt, 
pusher, walking beam, roller hearth, 
bell/elevator, retort and continuous 
band furnaces for debinding, 
sintering, sinter hardening, sinter 
brazing, steam treatment, powder 
annealing and bimetal bonding. 

For the heat treatment industry, 
the company produces a wide range 
of furnaces for hardening and 
tempering, carburising and carboni-
triding, nitriding and nitrocarburising, 
austempering, annealing and 
normalising, and other processes. 
The company also produces turnkey 
custom furnace solutions for non-
standard applications.

From its beginnings in the 1980s, 
Fluidtherm has set and met impres-
sive targets every other year with the 

development of novel furnaces and 
furnace features for the heat treat-
ment of automotive parts and the 
processing of particulate materials. 
The company’s entry into the PM 
industry began in the mid-1980s 
with the supply of powder annealing 
furnaces and parts of sintering 
furnaces. It was in the mid 1990s 
when it installed a complete sintering 

furnace at the Brico valve seat and 
guide plant in India. Now, Fluidtherm 
furnaces are installed in over 
fifteen countries globally, including 
Germany, Spain, Korea, China, Israel, 
Iran and the USA. The company’s 
customers include such PM industry 
leaders as Federal Mogul, GKN, 
Hitachi, Porite, Stackpole, Tenneco 
and many more.

India’s Fluidtherm Technology has over three decades of experience manufacturing 
a wide variety of furnaces for the PM industry. When it saw the need for a furnace 
with an increased cooling rate and reduced gas consumption, it turned to its R&D 
department to develop its (patent applied) Low Gas Consumption furnace. The LGC 
furnace acts as a hybrid between mesh belt and pusher furnaces, utilising the best 
aspects of each to create an innovative new product. N Gopinath reports on the 
goals behind the LGC furnace’s development, and what can be achieved using this 
innovative new furnace concept.

The Low Gas Consumption 
continuous furnace: Delivering 
increased efficiency across a 
range of PM applications

The LGC furnace from Fluidtherm

Fig. 1 A conveyer belt loaded with parts passes into a mesh belt furnace 
(Courtesy Fluidtherm)
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Fig. 4 Gas consumption in a conventional mesh belt furnace (blue), equivalent 
capacity LGC furnace with nitrogen-purged lock chambers (red) and equivalent 
capacity LGC furnace with vacuum lock chambers (orange)

The LGC furnace from Fluidtherm The LGC furnace from Fluidtherm

The company’s Chennai campus is 
home to its entire R&D and produc-
tion workflows, including modelling, 
simulation and design; process and 
product prototyping; control software 
and remote maintenance; machining, 
forming and fabrication; refractory 
installation; piping and cabling; 
furnace assembly and pre-dispatch 
testing. By aggregating all these 
activities at one location, the company 
is able to closely oversee every step of 
the entire business process, ensuring 
that the highest quality is maintained 
at all stages.

Fluidtherm maintains a versatile 
thermal process prototyping facility 
for characterising and optimising 
thermal processes and equipment. 
Recent innovations that concern the 
PM industry are the development of 
the Pownite® patented process for the 
strengthening of low alloy sintered 
parts by gas alloying; the boiler-less 
pusher tray steam treatment furnace; 
process parameters for bainitic trans-
formation of PM parts by hot gas sinter 
hardening; Pownox®, a novel process 
for surface sealing of PM parts; the 
CAG-Q process for the continuous 
carburising of PM gears; and the LGC 
furnace, its latest development. 

The LGC furnace: Goals 
and motivation

The motivation behind the 
development of Fluidtherm’s 
patent-applied LGC furnace was to 
increase the capacity of the cooling 
blower in the sinter hardening unit 
of mesh belt sintering furnaces, in 
hope of increasing the cooling rate. 
This new design concept was also 
found to reduce gas consumption 
substantially, and made it possible 
to change the way several thermal 
processes are performed.

Mesh belt furnaces – used 
for processes like debinding, 
sintering, steam treatment, 
annealing, normalising and 
brazing – are, in principle, tunnels, 

open at both ends and having 
sufficient vertical capacity to allow 
a conveyor belt loaded with parts 
to travel into and out of the furnace 
(Fig. 1). Typically, the amount of 
gas these furnaces consume is in 
proportion to the cross-sections of 
the tunnel openings.

The quantity of gas required 
for blanketing or for reaction with 
the parts’ surfaces in a mesh belt 
furnace is only a small fraction 
of the amount of gas consumed; 
most goes towards keeping air 
out of the furnace tunnel. Other 

furnaces – such as pushers, 
walking beams and roller hearths 
– utilise atmospheric lock doors 
to keep air out of the furnace, 
thus substantially reducing gas 

consumption when compared with 
an equivalent capacity mesh belt 
furnace.

To address the considerable 
difference in gas consumption 
between these furnace types, 
Fluidtherm made the decision to 
add atmospheric locks to a mesh 
belt furnace. As the purpose was 
to reduce the gas consumption, the 
furnace was imaginatively named 
the Low Gas Consumption furnace.

Steel, ceramic or graphite trays 
are required to carry the parts 
through the LGC furnace; these 
trays enter into the furnace and 
exit sideways, passing through 
atmospheric locks at both the 
entry and exit points (Fig. 2 left and 
right, respectively). With this side 
entrance layout, the belt is empty 
at the points where it enters and 
exits the furnace tunnel, allowing 
the front and rear openings to be 
only a few millimetres taller than 
the belt itself without the need for 
headroom (Fig. 3). This reduces the 
gas consumption to the low levels 
seen in pusher furnaces.

Why not just use a pusher 
furnace?

The question that might arise 
when considering the development 
of the LGC furnace is what its 
applications might be. In fact, LGC 
furnaces which are hybrid mesh 
belt/pusher furnace combine the 
advantages of both: over mesh 
belts in terms of gas saving and 
over pusher furnaces in terms 
of a reduction in the deadweight 
of the trays (typically, LGC trays 
weigh a third of pusher trays); 
the elimination of tray pile up; not 
having to feed empty trays to empty 
the tunnel of parts; the elimination 
of problems caused by undulations 
in the pusher track, in the case of 
older metal alloy muffle furnaces; 
and the possibility of using higher-
capacity plants, with trays for 600 
mm to 900 mm wide belts. 

This new Low Gas Consump-
tion design opens up multiple 
possibilities.

Reduction in the cost of thermal 
processing
Gas consumption is the second 
highest component of the overall cost 
of most thermal processes, next only 
to heating energy cost. Any reduc-
tion in the gas cost has a significant 
impact on the overall processing cost. 
The energy needed to heat unneces-
sary gas to the furnace temperature 
must also be considered.

The gas consumption of an LGC 
furnace equipped with nitrogen-
purged atmospheric lock chambers 
is about 27% lower than a traditional 
300 kg/hour net, 600 mm-wide 
mesh belt furnace operating with 
a mixture of N2 + 10% H2. When 
the LGC furnace is equipped with 
vacuum atmospheric lock cham-
bers, the gas consumption reduces 
by 42% (Fig. 4).

Fig. 2 Part-carrying trays enter and exit the LGC furnace sideways, passing through atmospheric locks at both the entry 
and exit point 

Fig. 3 Because parts enter and exit the furnace via a side entrance on the LGC, 
the front and rear openings through which the conveyer belt passes do not 
require the same headroom as in a typical mesh belt furnace

600 mm wide belt

“This new design concept was also 
found to reduce gas consumption 

substantially, and made it possible 
to change the way several thermal 

processes are performed.”
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Unlike conventional mesh belt 
furnaces, increasing the LGC furnace 
size (belt width & tunnel length) does 
not cause a proportionate increase 
of gas consumption. Consequently, 
the cost saving due to reduced gas 
consumption increases with an 
increase in furnace capacity.
The cost saving increases dramati-
cally when the content of expensive 
hydrogen in the gas mixture is high 
– for instance, when copper brazing 
or sintering stainless steel.

Sinter hardening in mesh belt 
furnaces
Sinter hardening occurs when the 
furnace gas is recirculated across 
a cooler and is impinged on the 
surface of hot sintered parts as 
they emerge from the sintering 
furnace. The performance of a sinter 
hardening module is considered 
satisfactory if heat is extracted from 
the parts at a rate of around 3°C/
sec. If the fan speed is increased in 
an effort to increase the cooling rate, 
air can often enter into the furnace 
tunnel, resulting in oxidation of 
the sintered parts despite blocking 
systems (Fig. 5).

When the cross section of 
the entrance and exit is severely 
reduced, as in the LGC furnace 
concept, the chance for air to 
enter the tunnel is correspondingly 
reduced. The sinter hardening 
blower is then able to work at a 
higher speed and the untapped 
potential of higher velocity gas 
impingement (Fig. 6), which would 
result in a higher cooling rate, can 
be realised. This has the potential to 
reduce the cost of certain PM parts 
by reducing the extent of expensive 
hardenability enhancing elements.

Continuous carburising of PM gears 
with low pressure gas quenching
At the 2016 World PM congress in 
Hamburg, Germany, a paper was 
presented discussing the viability of 
carburising PM gears in a contin-
uous mesh belt furnace, similar to 
a sintering furnace, followed with 
hardening by gas quenching at 
atmospheric pressure in a sinter 
hardening module [1]. Results were 

reported on the testing of PM gears 
made from Höganäs’ Astalloy 85Mo 
powder, carburised and hardened 
at a cooling rate of 8°C/sec in a 
prototype furnace. 

The LGC furnace, with cooling 
rates higher than those generally 
achieved in a mesh belt sinter 
hardening furnace, will make the 
continuous carburising of PM gears 
viable at an industrial scale. One 
such continuous furnace has the 
capacity to replace the several batch 
atmosphere and vacuum furnaces 
currently used in this application 
and at a lower processing cost. This 
was, in fact, the primary reason for 
the development of the LGC furnace 
concept.

Continuous furnace brazing of tall 
parts
Several parts that are brazed – such 
as small gas cylinders and tube 
manifolds – sit tall on the furnace 
belt. The consumption of hydrogen-
rich gases in a continuous furnace 
for brazing such parts would be 
high, if not for the ‘humpback’ 
construction of inclined and 
extended front and rear tunnels, 
which reduce gas consumption by 
half. However, there are limits to the 
angle of inclination to prevent parts 
sliding down the furnace belt; this 
increases the plant length (Fig. 7). 
One of the consequences of this 
extra length is the added cost of 
replacement belts, which are sold 
by the metre. The installation of a 
long hump back furnace can also 
become a problem when manufac-
turing floor space is inadequate. 

An LGC brazing furnace of 
the same capacity is shorter, as 
the inclined entrance and exit 
tunnels are replaced by the shorter 
atmospheric lock chambers, which 
allow increased headroom without 
a proportionate increase in gas 
consumption.

 
Continuous steam treatment 
without boilers
Many companies which need to 
maintain boilers for process steam 
would be receptive to the idea of 
a steam treatment furnace that 

Fig. 5 When a higher fan speed is used to increase the cooling rate, air can 
often enter into the furnace tunnel, resulting in oxidation of sintered parts

Fig. 7 The ‘humpback’ construction of inclined and extended front and rear 
tunnels in continuous brazing furnaces reduces gas consumption by half, but 
there are limits to the angle of inclination to prevent parts sliding down the 
furnace belt 

Fig. 6 Velocity vs cooling rate test. A Ø12.5 mm x 50 mm Inconel rod with a 
Ø2.6 mm N thermocouple inserted to the centre was heated to 1080°C and 
subjected to a nitrogen stream from a D50 tube nozzle placed 120 mm above 
the rod

Fig. 8 An LGC furnace with features suitable for aluminium sintering and steam 
treatment would be suitable for the stress relaxation of soft magnetic alloy 
parts where required

does not require a boiler. On top 
of the problems related to boiler 
safety and maintenance, one has 
to consider the cost of the energy 
required for the transformation of 
water to steam. 

In a conventional mesh belt 
steam treatment furnace with an 
open entrance and exit, the process 
steam from a well-maintained 
boiler is an economical option for 
the amount of steam the furnace 
consumes. As is the case with 
most processes conducted in these 
conventional furnaces, the amount 
of steam actually required for the 
process of oxidising the PM parts 
is a relatively small fraction of 
the total quantity of steam used, 
most of which serves the function 
of keeping air out of the furnace 
tunnel.

When the gas consumption is 
reduced in an LGC furnace with 
entry and exit atmospheric lock 
chambers, it becomes cost-efficient 
to use nitrogen gas saturated with 
water vapour in a heated bubbler 
(humidifier) in place of steam. 
A purpose-designed humidifier, 
equipped with special tubular 
heaters and droplet capture, gives 
the same result as steam from a 
boiler for both shock absorber and 
refrigeration parts. The ability to 
add a ‘finishing’ step involving the 
direct injection of an oxygen source 
makes it especially useful for parts 

subjected to high hydraulic pres-
sures, as well as parts that require 
a particularly lustrous blue-black 
hue.  

Sintering of aluminium parts
The purity of the protective nitrogen 
atmosphere in an aluminium 
sintering furnace has to be of a 
higher order than what is required 
for iron parts, considering the 
affinity of aluminium for oxygen [2].

In this case, the LGC furnace 
would have, in addition to the 
atmosphere lock chambers 
that reduce air in the tunnel, an 
all-metal hot zone comprising a 
metal alloy muffle to prevent reac-
tions with the furnace insulation, 
recirculation fans for improving 
temperature uniformity in multi-tier 
work baskets, in-muffle heaters 
that are isolated from the parts for 
convective heat transfer without hot 
spots, and atmosphere isolation 
that keeps binder fumes away from 
the sintering chamber [3]. 

Soft magnetic alloy processing
An LGC furnace built with features 
suitable for aluminium sintering, as 
well as for steam treatment, also 
becomes suitable for the stress 
relaxation of soft magnetic alloy 
parts where required, with atmos-
phere isolated sections for binder 
removal, inert gas and high-dew 
point (steam) atmosphere (Fig. 8).

0

1

2

3

4

5

6

7

8

9

10

11

0 2 4 6 8 10 12 14 16 18 20 22
Velocity (m/sec)

Velocity vs cooling rate

C
oo

lin
g 

ra
te

 (°
C

/s
ec

)

°C m/sec

Exhaust

50
100
150
200
250
300
350
400
450
500

560°C

350°C

480°C
530°C

100 N2 N2 + H2O

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/


80 © 2021 Inovar Communications LtdPowder Metallurgy Review       Summer 2021

| contents | news | advertisers | events | website | e-newsletter |

Conclusion

With the reduction in gas consump-
tion and the range of applications 
made possible or made more 
efficient in Fluidtherm’s Low Gas 
Consumption furnace, it is clear 
that this new technology could 
represent a key development 
for some segments of the metal 
powder-based manufacturing 
industry. The more cost efficient 
and versatile PM production 
becomes, the easier it will be for 
it to compete with conventional 
manufacturing processes, and 
provide a wider range of solutions 
for a changing market.

The LGC furnace from Fluidtherm
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What is a ‘conflict mineral’? Per 
the Oxford English Dictionary, it is 
a mineral which is “mined in an 
area of armed conflict and traded 
illicitly to finance the fighting.” For 
tungsten, tantalum and tin, some of 
the world’s largest deposits of ore 
bodies are in very hostile nations. 

Perhaps without even realising 
it, we use these conflict minerals 
in everyday products, ranging from 
the smallest piece of jewellery to 
the largest cars to the increasingly-
ubiquitous smartphone. In the latter 
case, indium tin oxide enables glass 
smart screens to conduct electricity, 
which the insulating properties of 
glass would typically prevent; the 
oxide is laid out in a thin, trans-
parent grid pattern over the glass, 
acting as a capacitor storing very 
small electrical charges. 

The battery cathode materials 
powering electric vehicles (EVs) are 
layered crystals of lithium metal 
oxides. Cobalt, another conflict 
mineral, is key to boosting energy 
density and battery life because it 
keeps the layered structure stable. 
Beyond EVs, cobalt can also be used 

in applications such as the produc-
tion of superalloy components for 
aero engines. 

As an illustration of the value of 
these minerals, Fig. 1 shows four 
scrap pieces, each about 2 cm in 
diameter. Reading clockwise from 

the left they are: hafnium, cobalt, 
tantalum and niobium. Depending 
on current market prices, these 
2 cm square scrap pieces are worth 
about $10–40 each; scaling this to 
a full container poses an obvious 
problem. 

The term ‘conflict mineral’ is defined as a mineral that may be mined in an area of 
armed conflict and traded illicitly to finance the fighting. The term encompasses 
some materials that are widely used in the Powder Metallurgy industry, in 
applications from cutting tools to superalloys and beyond. In recent years, 
corporate and consumer concerns regarding the sourcing of conflict materials 
have led many leading producers to take a public stance on the avoidance 
of conflict minerals. There is a concern, however, that in some cases these 
measures do not always go far enough. Dr Keith Lloyd Jones shines a light on the 
issues at play and the progress being made toward new solutions.

Eliminating conflict minerals:  
A new standard for the assurance 
of conflict-free materials across 
the supply chain

Control of conflict minerals

Fig. 1 Four scrap pieces of conflict minerals, each about 2 cm in diameter. 
Clockwise from left; hafnium, cobalt, tantalum and niobium (Courtesy Ian 
Machent, ICD Alloys and Metals LLC)
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Geographic and political 
challenges

Some of these minerals are industri-
ally mined, but the majority are 
‘artisanal’ – mined by hand. This 
means dispossession takes place not 
only systemically, but on an individual 
level, with individual workers left 
vulnerable to the violent robbery of 
goods on the way to payment points. 

The major areas of conflict are 
in the Democratic Republic of the 
Congo (DRC) and surrounding coun-
tries, where these minerals occur 
in the earth’s crust. Artisanal mines 
are not of a significant size, but are 
vital, as they can come on-stream 

or shut down at a moment’s notice 
when the miners move to different 
products. To this day, the mining 
of these materials is rife with the 
use of slave or child labour and 
otherwise inhumane working condi-
tions. Material theft can prove an 
issue en route to ports. Corruption 
can also be found in the shipping 
and misclassifying of materials as 
different materials of lower value, 
such as copper concentrate. 

Furthermore, the prices for 
tantalum are set confidentially, 
rather than traded, on either 
long-term contracts or between 
producing mines or traders and 
processors. This sort of widespread 

corruption begets more corruption, 
with mines using slave labour and 
smelters mislabelling goods having 
an obvious financial edge over those 
in the industry inclined to follow laws 
and guidelines.

Mined ore passes through several 
supply chain links to upgrade and 
blend small quantities before interna-
tional traders sell these materials to 
processors. Processors then sell their 
product on to industrial customers 
who manufacture it into products 
like capacitors, for onward sale to 
consumer product manufacturers. 
From here, it passes into the hands of 
the public. 

Laws and regulations on 
responsible mining 

In 2010, then-US President Barack 
Obama signed the Dodd-Frank Act 
into law. In part, this reform and 
consumer protection act aims to hold 
financial institutes accountable for 
responsible mining and makes it a 
legal requirement for companies to 
disclose their use of conflict minerals 
from the Democratic Republic of 
Congo or an adjoining country.

This section of the law was 
intended to reduce the use of conflict 
minerals in the supply chain, thus 
preventing international trade from 
funding sectarian violence and other 
human rights abuses in regions such 
as the Democratic Republic of Congo. 
This meant that transparency was key, 
and that nothing should be produced 
without some form of traceability 

and accountability. Rules are in place 
to ensure the safe production of 
critical minerals – but are these being 
followed?

In 2010, the ITSCI Programme for 
Responsible Mineral Supply Chains 
was formed to support responsible 
mining in the DRC, Burundi, Rwanda 
and Uganda. The organisation has 
made tremendous headway in 
onboarding producers and consumers 
to ensure that they are sourcing and 
producing responsibly, transparently, 
safely and humanely.

As the world continues down the 
path of using more conflict minerals in 
day-to-day life, though, it is becoming 
increasingly clear we continue to have 
gaps in the system, even as most try 
to abide by the rules. At the request of 
consumers, further tightening of the 
system must take place, ensuring that 
all conflict mineral rulings are being 
followed and that no cracks enabling 
inhumane conditions have developed 
in the wall of production.

As of January 1, 2021, legal 
requirements for the control of 
conflict minerals include the 
aforementioned Dodd-Frank act and 
Regulation (EU) 2017/821 of the Euro-
pean Parliament, and of the Council 
of the EU laying down supply chain 
due diligence obligations for European 
Union importers of tin, tantalum 
and tungsten, their ores, and gold 
originating from conflict-affected and 
high-risk areas.   

At the end 2015, between the 
passing of the above laws, the theft 
of tantalite en route to ports caused 
a massive hit to the market. As 
these materials enter the market for 
processing, uncontrolled producers 
gain an edge on honest traders, thus 
enabling further criminal corrup-
tion to taint the market. In addition 
to these sorts of thefts, a further 
problem is in knowing the true source 
of the material shipped. Knowing 
whether the supplier’s employees are 
being paid to conceal material from 
outside the mine is vital to under-
standing whether material is genu-
inely from a conflict-free supplier or 
one that has been added to the load at 
source. Disabling criminal control of 
the global supply chain and outlawing 

the use of slave labour is crucial for 
peace in the region; with less financial 
impetus to commit violations, fewer 
violations will be committed.

A robust conflict minerals product 
control standard, covering all of the 
above requirements, was urgently 
required by the superalloys industry. 
An accepted third-party standard 
could provide this reporting and 
authentic, independent product 
control via audits of supplier sites. 
This would then apply throughout 
the entire supply chain, from mine 
to manufacture, waste and residue 
recycling and delivery. 

Making sure these valuable 
minerals do not enter the global 
supply chain in an uncontrolled 
manner can be extremely difficult. 
Too often, supply chain organisations 
side-step direct responsibility by 
completing and submitting aspi-
rational checklists which can lead 
to a disingenuous, and ultimately 
dishonest ‘clean sheet’ of conflict 
minerals use, backed by no inde-
pendent checking process. To put it 
simply, a company can put anything on 
its checklist in order to get a pass. 

A new standard for the 
control of conflict minerals

In response to the urgent require-
ment from leading specialist metals 
businesses for greater control of 
conflict minerals, the Conflict Free 
Certification Standard Development 
Team came together to develop a 
standard which would give definitive 
assurance of conflict-free regulatory 
compliance. Superalloy industry 
representatives, led by ICD Metals, 
part of the ICD Group and key 
members of the tantalum-niobium 
International Study Center (T.I.C). 
and the Minor Metals Trade Associa-
tion (MMTA), helped to set up the 
Standard Development Team (SDT) 
to liaise closely with the industry and 
urgently develop a viable, auditable 
standard for the control of conflict 
minerals.

SDT members made presentations 
at key industry conferences 
around the world and carried out 
detailed consultations with industry 
stakeholders and specialists as the 
standard was developed. Through 
a number of pilot global audits of 

Fig. 2 Tantalum is just one of several key conflict minerals (Courtesy Ian 
Machent, ICD Alloys and Metals LLC)

Fig. 4 Processed tantalum is cut into bars for shipment to customers (Courtesy 
Ian Machent, ICD Alloys and Metals LLC)

Fig. 3 Mining is often carried out with the use of slave or child labour and otherwise inhumane working conditions 
(Courtesy Ian Machent, ICD Alloys and Metals LLC)
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suppliers, the standard was revised 
and reissued continuously to reflect 
the audit experience gained, giving 
the developing standard greater 
resilience. The SDT thus created, 
trademarked, copyright-controlled 
and globally implemented, through 
third party audits, the unique 
specification and international 
standard – CF2000 Conflict Free 
Minerals Chain of Custody Product 
Control Standard, CF 2000:2021.

The result of that extended 
development, CF 2000:2021, is 
a conflict minerals supply chain 
product control standard, produced 
by audit and compliance specialists 
at the urgent request of the metals 
and alloys industry, with timely 
guidance from technical experts 
in the industry. The owners and 
sole authorised auditors for CF 
2000:2021 are 3Core2 Certification. 
Auditors combine high professional 
qualifications as engineers and 
metallurgists with vast combined 
audit and compliance expertise as 
specialists and experts in supply 
chain control.

Certification is made up of a 
comprehensive and verified informa-
tion trail, following the path taken by 
products from the mine to the point 
of use or, in the case of recycled 
materials, from the extraction site 
to the consumer. This includes each 
stage of processing, transformation, 
manufacturing and distribution, 
where progress to the next stage of 
the supply chain involves a change of 
ownership.

The review method is far-reaching, 
evidential and highly robust, and 
confirms conflict minerals regula-
tory compliance. All audit visits are 
carried out on the producing site and 
supply chain locations, as well as 
in potential ‘red flag’ areas, where 
specific on-site audit activities are 
carried out by joint arrangements 
with specialist consultants.

CF 2000:2021 provides a pathway 
for organisations to enter the 
conflict-free minerals supply chain 
and to increase the proportion of 
certified input material for auditing 
100% of the supply chain. The new 
standard specifies the management 

and production requirements for 
control, including sourcing, labelling 
where applicable, and the sale of 
products certified as conflict-free. This 
gives a number of options for making 
conflict-free claims.

CF 2000:2021 is applicable to all 
chain-of-custody operations, such as 
trading, processing or manufacturing 
specified and designated metal 
products from virgin or reclaimed 
materials in the primary industry 
manufacturing sector or, in the case 
of recycled materials, reclamation 
sites; the secondary sector, primary 
and secondary manufacturing; 
and the tertiary sector, trading, 
wholesale, retail and other services. 
In short, wherever conflict minerals 
are obtained, derived, processed, or 
otherwise handled.

With a robust audit programme in 
place for the whole supply chain, CF 
2000:2021 ensures that companies are 
legally only sourcing from compliant 
suppliers and are, at last, really 
meeting regulatory requirements. This 
certification is accredited confirmation 
of conflict minerals control.

Ensuring conflict-free supply 
chain compliance presented a major 
challenge for the CF2000:2021 
Development Team. To know that 
material sent from mine to smelter 
is not tampered with during transit, 
when materials could be added or 
stolen, is vital. The team came up 
with an innovative solution to this 
problem: they developed unique 
audit methods, including digital ‘tag 
and bag’ tags (Fig. 6), graded supply 
chain compliance, and trustee pres-

ence in suppliers. They also helped 
establish satellite-tracking systems 
to preserve the traceability of loads 
in transit. The system is unknown to 
miners and requires seals on pack-
ages to be digitally tracked – now it 
has become a typical CF 2000:2021 
audit tool.  

The robust third-party audit 
requires a company to disclose all 
of its supply sources. Failure by one 
supplier to maintain conflict-free 
compliance will mean all companies 
in the supply chain potentially lose 
their certification. Cross contamina-
tion from one batch of material 
affects another in a continuous 
process plant, compromising 100% 
supply chain control, which is the 
requirement for the real control of 
conflict minerals.

Ensuring conflict-free control, 
where rebel or government action 
is taking place, is crucial. A supply 
source identified as conflict-free 
today may not be so tomorrow, which 
could potentially affect existing 
certification. Without ongoing CF 
2000:2021 certification to compel 
companies to disclose all their 
sources, there is no knowing when 
all supply chains have been audited, 

especially as suppliers may change 
or add sources of supply. The list of 
conflict-free mines, supplied by the 
government in the Congo, is highly 
unreliable, making obtaining accu-
rate audit data difficult. In-territory 
presence and on-site independent 
Third Party audit to CF 2000:2021 
requirements is the only way of being 
sure this list is acceptable. 

A familiar challenge is knowing 
the true source of the materials 
shipped, whether it is from a mine 

identified as conflict-free or one that 
has added to the load at source, as 
already mentioned; this is an all too 
common industry occurrence, as 
is employees being paid to conceal 
material from outside the mine. 
Experienced auditors take these 
factors into account as part of the 
risk assessment process in the audit 
of a conflict minerals management 
system. To maintain control, trustees 
are deployed on the ground in key red 
flag locations. This ensures CF2000 
compliance is not compromised and 
meets the global requirement for 
load tracking control from mine to 
production

Third Party independent audit to 
CF 2000:2021 is the only effective 
method of ensuring that the conflict 
minerals supply chain is transparent 
and adequately controlled from 
extraction to end-user, upstream and 
downstream, whether in a warehouse 
in Spain, a supplier in Sheffield or a 
mine in China.

The very definition of CF2000:2021 
certification of Conflict Free Metals 
confirms the total absence of coer-
cion, the basis of modern slavery, in 
an audited site. The standard has a 
comprehensive anti-slavery require-

Fig. 6 Digital ‘tag and bag’ tags developed by the CF2000:2021 Development Team (Courtesy Ian Machent, ICD Alloys and 
Metals LLC)

“Ensuring conflict-free control, where 
rebel or government action is taking 

place, is crucial. A supply source 
identified as conflict-free today may 
not be so tomorrow and this could 

potentially affect existing certification.”

ment, and is based on international 
human rights norms and national 
labour laws. Any organisation 
seeking certification to CF2000:2021 
must demonstrate, through audit-
able evidence, that they comply with 
national and all other applicable 
laws, prevailing industry standards 
and recognised international instru-
ments. Implementing the standard 
in the global supply chain confirms 
powerful regulatory controls, elimi-
nating forced labour and modern 
slavery.

Two of the biggest organisations 
in the specialist alloys industry, ICD 
Metals, North Carolina, USA and ICD 
Europe, Sheffield, UK, have endorsed 
CF 20000:2021 and are implementing 
a programme of CF 2000:2021 
audits throughout their global supply 
chains as a mandatory require-
ment to ensure regulatory control. 
Regular periodic on-site independent 
third-party audits to CF 2000:2021 
requirements help to ensure that 
rare minerals are not supplied from 
conflict territories through enslave-
ment. 
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Edward Orton Jr. Ceramic Foundation  . . . . . . . . 36

Euro PM2021  . . . . . . . . . . . . . . . . . . . . . . . . . . . . IBC

Fluidtherm Technology Pvt. Ltd.  . . . . . . . . . . . 41/43

Formnext  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

Formnext + PM South China  . . . . . . . . . . . . . . .OBC

GEA Group AG  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38

GeniCore Sp. z o.o.  . . . . . . . . . . . . . . . . . . . . . . . . 29

Höganäs AB  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .IFC

Hygear  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18

Isostatic Toll Services Llc  . . . . . . . . . . . . . . . . . . . 23

Kymera International  . . . . . . . . . . . . . . . . . . . . . . 21

Mimete S.r.l.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

MUT Advanced Heating GmbH  . . . . . . . . . . . . . . . 19

Nanjing Hanrui Cobalt Co., Ltd.  . . . . . . . . . . . . . . 27

Phoenix Scientific Industries Ltd  . . . . . . . . . . . . . 33

PM China 2022  . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

PMCC&AC Expo.  . . . . . . . . . . . . . . . . . . . . . . . . . . 65 

PowderMet2021 / AMPM2021  . . . . . . . . . . . . . . . 74

PowderMet2022 / AMPM2022  . . . . . . . . . . . . . . . 58

Rio Tinto QMP  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 04

Sunrock Ceramics Co . . . . . . . . . . . . . . . . . . . . . . 25

System 3R International AG  . . . . . . . . . . . . . . . . . 07

Tekna  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 08 

Ultra Infiltrant  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22

United States Metal Powders, Inc. . . . . . . . . . . . . 17

Wohlers Associates  . . . . . . . . . . . . . . . . . . . . . . . . 47

Zhuzhou Cemented Carbide Group Co.,Ltd.  . . . . 45

Advertisers’ index 
& buyer’s guide

Our new advertisers’ index and buyer’s guide serves 
as a convenient guide to suppliers of PM compaction 
equipment, metal powders, atomising systems, 
sintering furnaces, quality and testing services. In 
the digital edition of PM Review magazine, available 
at www.pm-review.com, simply click on a company 
name to view its advert, or on the company’s weblink 
to go directly to its website.

Da Chen Molding Co., Ltd.   28 
www.dachenty.com.tw

DORST Technologies 06
www.dorst.de

System 3R International AG 07 
www.system3r.com

Advanced Material Solutions LTD 35  
www.advancedmaterialsolutions.com

American Isostatic Presses, Inc. 23  
www.aiphip.com

Bodycote plc 13  
www.bodycote.com

Isostatic Toll Services Llc  23 
www.isostatictollservices.com

Höganäs AB IFC
www.hoganas.com 

Kymera International 21
www.kymerainternational.com 

Mimete S.r.l.                  31
www.mimete.com 

Nanjing Hanrui Cobalt Co., Ltd                27
www.hrcobalt.com

Rio Tinto QMP 04
www.riotinto.com 

United States Metal Powders, Inc. 17
www.usmetalpowders.com

Zhuzhou Cemented Carbide Group Co.,Ltd 45
www.chinacarbide.com

Zhuzhou Cemented Carbide Group Co.,Ltd 45
www.chinacarbide.com

COMPACTION PRESSES
& TOOLING

QUALITY & TESTING

HIP EQUIPMENT AND SERVICES

POWDERS & MATERIALS

PM PRODUCTS

Dritev 2021  66 
www.vdiconference.com/dritev

Euro PM2021  IBC 
www.europm2021.com

Formnext   50 
www.formnext.com

Formnext + PM South China   OBC 
www.formnext-pm.com

PM China 2022        82
www.pmexchina.com

PMCC&AC Expo        65
www.pmccexpo.com

PowderMet2021 / AMPM2021            74 
www.powdermet2021.org / www.ampm2021.org

PowderMet2022 / AMPM2022            58 
www.powdermet2022.org / www.ampm2022.org

EVENTS

Bandas Metalicas Codina S.L. 14
www.codinametal.com

ECM Technologies 15
www.ecm-furnaces.com

Edward Orton Jr. Ceramic Foundation 36
www.ortonceramic.com

Fluidtherm Technology Pvt. Ltd. 41/43
www.fluidtherm.com

GeniCore Sp. z o.o.                29
www.genicore.eu

HyGear                18
www.hygear.com

MUT Advanced Heating GmbH                19
www.mut-jena.de

Sunrock Ceramics Co                25
www.sunrockceramics.com

Ultra Infiltrant               22
www.ultra-infiltrant.com

DSH Technologies, LLC  11 
www.dshtech.com

Wohlers Associates, Inc.  47 
www.wohlersassociates.com

SINTERING EQUIPMENT & 
ANCILLARIES

CONSULTING & TOLL SINTERING

Arcast Inc.   20    
www.arcastinc.com

GEA Group AG   38    
www.gea.com

Phoenix Scientific Industries Ltd 33    
www.psiltd.co.uk

Tekna 08    
www.tekna.com

ATOMISERS & POWDER 
PRODUCTION TECHNOLOGY

Combining digital and print publishing for maximum exposure
PM Review magazine is the leading international business-to-business publication dedicated to reporting 
on commercial and technical advances in the Powder Metallurgy industry. Available in both digital and print 
formats, PM Review is the perfect platform to promote your company to a global audience.
For more information contact
Jon Craxford, Advertising Sales Director
Tel: +44 207 1939 749  |  jon@inovar-communications.com

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
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AMPM2021 [ONLINE/IN PERSON EVENT]

June 20–23, 2021
Orlando, FL, USA
www.ampm2021.org

PowderMet2021 [ONLINE/IN PERSON EVENT]

June 20–23, 2021
Orlando, FL, USA
www.powdermet2021.org

Tungsten2021 [ONLINE/IN PERSON EVENT]

June 20–23, 2021
Orlando, FL, USA
www.tungsten2021.org

PMCC&AC EXPO 2021
July 1–3, 2021
Shenzhen, China
www.pmccexpo.com

Formnext + PM South China 2021 
September 9–11, 2021
Shenzhen, China 
www.formnext-pm.com

RAPID + TCT 
September 13–15, 2021
Chicago, IL, USA 
www.rapid3devent.com

PM China 2022
May 23–25, 2022
Shanghai, China
www.pmexchina.com

PowderMet2022 / AMPM2022
June 12–15, 2022
Portland, OR, USA
www.powdermet2022.org / www.ampm2022.org

Industry events
Powder Metallurgy Review is dedicated to driving awareness and development of Powder Metallurgy and its related 
technologies. Key to this aim is our support of a range of international partner conferences. View our complete 
events listing on www.pm-review.com

Ceramitec Conference
September 15–16, 2021
Munich, Germany
www.ceramitec.com/en/trade-fair/ceramitec-
conference/

13th International Conference on 
Hot Isostatic Pressing
September 26–29, 2021
Columbus, OH, USA
www.hip2020.org 

Dritev – International VDI Congress
October 13–14, 2021
Bonn, Germany
www.vdiconference.com/dritev

Euro PM2021 [ONLINE EVENT]

October 18–22, 2021
www.europm2021.com

Formnext 
November 16–19 [In person]
Frankfurt, Germany
November 30–December 1 [Online]
www.formnext.com

Hagen Symposium 2021 
November 25–27, 2021
Hagen, Germany
www.pulvermetallurgie.com/symposium-termine/
symposium-aktuell 

Event listings and 
Media Partners
If you would like to see your Powder Metallurgy related 
event listed in this magazine and on our websites, please 
contact Kim Hayes,  
email: kim@inovar-communications.com

Book Your Virtual Exhibition Booth Now
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Euro PM2021 International Powder  
Metallurgy Congress & Exhibition 

18 – 22 October 2021
ONLINE EVENT

�����������������������������europm2021.com

Registration Now Open

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
http://www.ceramitec.com/en/trade-fair/ceramitec-conference/
http://www.ceramitec.com/en/trade-fair/ceramitec-conference/
http://www.pulvermetallurgie.com/symposium-termine/symposium-aktuell 
http://www.pulvermetallurgie.com/symposium-termine/symposium-aktuell 
http://www.europm2021.com
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