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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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Asking the right questions
As internal combustion engines are being replaced in growing 
increments by battery power, their decline seems almost a 
foregone conclusion – but it’s not unreasonable to question why 
that is.

Why have the decisions driving this change been made? Why 
are policymakers set on the seemingly short-sighted move 
to replace an entire field of technology, in a relatively short 
span of time, without the necessary infrastructure for a fully 
electrified automotive industry in place? Why, possibly without 
a full understanding of the ramifications for power and raw 
material supply, the global economy, and (ironically) the 
environment?

These are the questions asked by Dr Cesar Molins, CEO 
of Powder Metallurgy parts producer AMES Group, former 
president of the European Powder Metallurgy Association 
(EPMA) and self-described ‘industry old timer’, as he shares 
his personal views on the future of the ICE and the PM industry 
along with it (page 81). 

Turning our gaze forward to a post-ICE world, Horizon 
Technology shares the results of a study proving the 
advantages of PM SMC assemblies over welded laminations 
for motor stators and AC electrical devices (page 99). This 
represents an important application area for PM in the 
electrified automotive industry, and beyond. Outside the sphere 
of SMCs, 6K explains how its plasma technology is offering a 
more efficient route to the processing and recycling of powder 
materials for EV batteries (page 107).

While the industry continues to perform well in a wide range of 
markets, the future of Powder Metallurgy as a major supplier 
to the automotive sector remains unclear. What is clear is that 
this rapidly changing field offers rich ground for research and 
innovation.

Emily-Jo Hopson-VandenBos
Features Editor, Powder Metallurgy Review

Cover image 
Grand Prize winner, Automotive Category 
PM, MPIF PM Design Excellence Awards 
2021: A stepped planetary gear by Phoenix 
Sintered Metals and Dana Incorporated 
(Courtesy MPIF)
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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

https://qmp-powders.com/
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57 PowderMet2021: A cautious return to normality 
for North America’s PM industry      

 June 2021 marked a welcome, if cautious, return to 
normality for the North American PM industry as 
PowderMet2021 was held once again. Through the 
COVID-19 pandemic, the industry had been forced to forego 
not just its typical calendar of networking and knowl-
edge exchanges, but faced the added blow of a cancelled 
PM World Congress in 2020. Bernard North attended 
PowderMet2021 on behalf of PM Review, and here offers 
an overview of the conference, the optimistic atmosphere 
on the trade show floor, and the market developments 
reflected in the programme and exhibitor list.  >>>  

  

69 A ‘hidden champion’ of PM: Celebrating a 
century of innovation and success at Plansee      

 Situated in the picturesque Austrian Alps, and named 
after the mountain lake it sits near, Plansee SE has 
been innovating in Powder Metallurgy since 1921. From 
humble beginnings producing W lamp filaments, Mo 
wire for lighting and Mo and W heating elements, as well 
as semifinished Mo and W products, the company has 
expanded into a world leader in the fields of refractory 
metals and hardmetals, as well as a respected force for 
technical research and knowledge transfer. As the company 
celebrates its 100th year, Prof Dr Herbert Danninger, 
FAPMI, FEPMA, presents a detailed overview of Plansee 
past and present.  >>>     

09 52 835914

81 An industry old-timer’s 
view on the question of 
vehicle electrification, 
misleading messaging 
and the status of PM

 Dr Cesar Molins, CEO of 
Powder Metallurgy parts 
producer AMES Group, former 
president of the European 
Powder Metallurgy Association 
(EPMA), and self-described 
‘industry old timer’, has seen 
first-hand the evolution of the 
modern PM industry.

 But it is now an industry 
with an unclear future, as its 
primary market, the automo-
tive industry, navigates a path 
through rapid technological 
change driven on by seemingly  
contradictory and confused 
political messaging. But in 
Molins’ opinion, while the 
course may be set towards an 
electrified future, the end of 
the ICE is further away than 
we think.  >>>
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installation

2,500 kN
multi-level

High efficiency

Quick tool change

www.dorst-technologies.com MADE IN
GERMANY

check out our new website:
www.dorst-technologies.com

visit our virtual 
exhibition booth

www.europm2021.com

https://www.dorst-technologies.com/


Autumn/Fall 2021       Powder Metallurgy Review 7© 2021 Inovar Communications Ltd 77

89 Diversity, sustainability, efficiency: How two of 
Japan’s Powder Metallurgy SMEs are thriving 
in a challenging landscape   

 Whilst many of Japan’s major multinational PM compa-
nies are recognised globally, Japan’s domestic Powder 
Metallurgy industry is, in large part, driven by SMEs. In 
this article, international PM consultant Dr Yoshinobu 
Takeda details the steady growth of two of Japan’s most 
successful PM SMEs, NAPAC and Nihon Kizai, as a 
blueprint for what can be achieved by smaller actors 
by leveraging a diverse product portfolio, an ethos of 
sustainability, and an efficient production mindset.   >>> 

99 Designing AC motors for the electric vehicle 
revolution? Forget laminations, think Soft 
Magnetic Composites

 In the field of AC motor design, Powder Metallurgy soft 
magnetic composites offer a viable alternative to the 
lamination assemblies that have, until now, been the 
norm. A major potential application area for the PM 
industry, they offer reduced core losses and higher 
efficiencies. However, comparing the DC performance 
of these materials, or relying on Epstein Frame testing 
of SMC structures against individual sheets of lami-
nation steel, can suggest otherwise. To counter this 
misleading data, Horizon Technology’s Francis Hanejko, 
Jennifer Thorwart and Phil McDonald present test data 
comparing lamination assemblies to press and heat 
treated SMC assemblies for motor stators and AC elec-
trical devices.  >>> 

107 A route to the sustainable production of battery 
materials with 6K’s plasma technology

 Whilst the move towards vehicle electrification comes 
with the promise of a clean, green future, there are 
concerns about both the environmental impact of raw 
material production for batteries and political concerns 
surrounding the sources of these materials. US-based 
material producer 6K Inc. is leveraging its plasma 
technology to provide a more efficient route for the 
processing and recycling of materials for EV batteries. 
Here, 6K’s Bruce Bradshaw and Richard Holman share 
insight into the company’s vision and technology to meet 
some of the challenges faced as we head towards an 
electric future.  >>> 

Regular 
features...
09  Industry news >>>

120 Advertisers’ index & 

buyer’s guide >>>

122 Industry events >>>

115 JSJW New Materials: 
Bringing high-quality, 
high-volume spherical 
metal powder production 
to the Chinese market

 Based at the Powder Metal-
lurgy Industrial Park of 
Taizhou City, Jiangsu Prov-
ince, JiangSu JinWu (JSJW) 
New Materials Co., Ltd. has 
leveraged thirty years of 
research at Beijing University 
of Science and Technology to 
produce industrial volumes 
of high-quality spherical 
titanium, nickel superalloy and 
aluminium powders, as well 
as high-entropy powders, for 
applications including MIM, 
AM and PM.

 Dr Chiou Yau Hung (Dr Q) 
visited the company on 
behalf of PM Review and here 
offers an overview of how the 
management at JSJW has 
used its research expertise to 
advance the production and 
processing of challenging PM 
materials.   >>>
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Mercedes-Benz acquires high-
performance electric motor 
developer YASA

Mercedes-Benz has announced the 
acquisition of YASA, a developer and 
manufacturer of next-generation 
electric drive technology headquar-
tered in Oxford, Oxfordshire, UK. Op-
erating as a wholly owned subsidiary 
of Mercedes-Benz, YASA will con-
tinue to develop ultra high-perfor-
mance electric motors, retaining its 
own brand, team and facilities and 
continuing to supply its existing au-
tomotive supercar customers.

“We warmly welcome YASA to 
Mercedes-Benz,” stated Philipp 
Schiemer, CEO of Mercedes-AMG 
and head of the Top End Vehicle 
Group. “YASA’s impressive axial-flux 
technology allows future fully elec-
tric Mercedes-AMG performance 
cars to stay a step ahead of the 
competition. Thanks to electric mo-
tors with higher power density and 
continuous torque delivery, we will 
redefine the future of driving perfor-
mance.”

Founded in 2009, YASA’s propri-
etary axial-flux electric motor is a 
step-change from the legacy ra-
dial electric motor technology. The 
company’s patented e-motors re-
putedly deliver the greatest efficien-
cies and highest power densities in 
class for the smallest possible size 
and weight.

YASA’s axial-flux electric motor – a step-change from legacy radial motors, 
giving end customers greater range and unsurpassed driving experiences 
(Courtesy YASA)

The company’s axial-flux electric 
motors contain a number of pressed 
stator cores, manufactured from soft 
magnetic composite iron powder, 
and are suitable for both hybrid and 
pure electric vehicle applications.

Following the acquisition, YASA 
and its 250 employees will continue 
to operate from its Oxford headquar-
ters and production facility whilst 
providing electric motors for Mer-
cedes-Benz’s AMG.EA electric-only 
platform. The subsidiary will also 
act as an ‘innovation partner’, pi-

oneering new electric drive tech-
nology for the group.

Chris Harris, CEO, YASA con-
cluded, “Working with Mercedes-
Benz since 2019, it was always clear 
that we shared the same commit-
ment to engineering excellence, in-
novation and reshaping mobility for 
the electric age. This acquisition is 
tremendously exciting because it 
gives YASA technology the global 
scale and reach of Mercedes-Benz. 
Together, we have the opportunity 
to make YASA the premier mark of 
excellence in electric motor tech-
nology, accelerating the adoption of 
electric vehicles and resetting the 
bar for electric driving experiences.”

www.yasa.com 
www.mercedes-benz.com   

https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/
https://www.tekna.com/
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Sweden’s Höganäs AB has an-
nounced that its North American 
Höganäs High Alloys facility based in 
Johnstown, Pennsylvania, USA, re-
cently expanded operations with the 
completed construction of a fine 
powder atomisation building.

The 2,230 m2 facility extends pro-
duction capabilities to produce cost-
effective solutions within the surface 
coating, Metal Injection Moulding 
(MIM), and metal Additive Manufac-
turing markets, which is a part of the 

company’s long-term strategy to fur-
ther grow the high alloy business and 
support future growth for Höganäs.

Dean Howard, president of 
Höganäs Americas stated, “This is 
an exciting investment by Höganäs to 
support future metal powder require-
ments across several market seg-
ments. Utilising our extensive global 
footprint, we will effectively meet 
the needs of our customers to help 
drive application and market devel-
opment.”

Laufenburg site receives ISO 9100 
certification
Höganäs also reported that, after 
eighteen months of preparation and 
implementation, its atomisation plant 
in Laufenburg, Germany, received 
ISO 9100 certification. 

The company explained that 
ISO 9100 certification is an impor-
tant part of its Additive Manufacturing 
business – not only for its customers 
in the aerospace sector, but also 
as a signal to the whole market of 
Höganäs’ commitment to delivering 
the highest quality powders.

“The ISO 9100 certification will 
help us to further expand our future 
market position in the aerospace in-

dustry for Additive Manufacturing 
powders and win new orders from 
global players,” stated Kennet Alm-
kvist, who heads the Product Area 
Customisation Technologies.

In addition to the certification 
achievement, the Laufenburg site 
commissioned and qualified its new 
state-of-the-art Vacuum Induc-
tion Gas Atomizer (VIGA) with an in-
tegrated anti-satellite system. The 
VIGA system enables the site to fur-
ther expand production capaci-
ties and continue to produce high-
quality powders with low oxygen and 
nitrogen concentration, as well as 
highly spherical particles and low 
satellites.

Peter Thienel, Laufenburg Site 
Manager, noted the great indi-
vidual commitment of the facility co-
workers, stating they have learned a 
great deal for future projects as the 
certification process was demanding 
for the entire organisation in terms of 
scale and complexity. Thienel com-
mented, “In some cases, we reached 
our limits. Special praise, therefore, 
goes to all colleagues who made the 
certification of our VBE [Verdüsungs-
Betrieb ENAG] operation possible 
within the timeframe envisaged, de-
spite the additional burdens resulting 
from the corona pandemic and nu-
merous integration projects.”

www.hoganas.com   

North American Höganäs has added 
a fine powder atomisation building 
(Courtesy Höganäs)

Höganäs boosts fine powder production 
with expansion and ISO certification

Melrose Industries PLC, UK, re-
ports that it is trading ahead of ex-
pectations, with better profit mar-
gins, higher earnings per share and 
significantly lower net debt. All Mel-
rose GKN businesses were said to 
have improved their adjusted oper-
ating margin in the period compared 
to 2020 full year, with GKN Aerospace 
up by +2.9 ppts; GKN Automotive by 
+4.0 ppts and GKN Powder Metal-
lurgy by +6.9 ppts. GKN Automotive 
and Powder Metallurgy are said to be 
ahead of plan on their restructuring 
projects.

GKN Powder Metallurgy was re-
ported to be making clear market 

Melrose reports trading ahead of 
expectations in half-year results

share gains, growing revenue at 43% 
in the first half, and with close to 70% 
of the business achieving more than 
14% adjusted operating margins.

Automotive is said to be well 
placed to benefit from the transi-
tion to electric vehicles. In the first 
half of this year, over one-third of 
new business bookings awarded were 
for pure electric platforms – over 
50% if full hybrid platforms are in-
cluded. Additionally, during the last 
eighteen months, Automotive has 
been awarded six major eDrive pro-
grammes for global and Chinese ve-
hicle manufacturers. Automotive 
is anticipated to grow at more than 

double the rate of light vehicle pro-
duction over the long term.

“We are continuing to see recovery 
in all our businesses with trading 
ahead of expectations,” stated Justin 
Dowley, chairman of Melrose In-
dustries PLC. “Our Automotive and 
Powder Metallurgy businesses are 
poised for strong growth as soon as 
the well-publicised chip shortage 
abates and the progression in margins 
is ahead of plan with more to come. 
As with all its promises, Melrose has 
delivered its acquisition funding com-
mitment to GKN pensioners early. We 
have scope on our balance sheet to 
return more money to shareholders 
next year, and we are excited by the 
upcoming possibilities.”

www.melroseplc.net
www.gknpm.com   
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Aluminium Materials Technologies Ltd 
business transferred to Eckart
Following the announcement last 
year that Germany’s Eckart Group, a 
company of Altana AG, was to acquire 
Aluminium Materials Technologies 
Ltd. (AMT), Worcester, UK, the com-
pany has reported it has now com-
pleted integration and business op-
erations will be transferred to Eckart 
on October 1, 2021.

Eckart is one of the world’s 
leading manufacturers of effect pig-
ments, with almost 150 years of ex-
perience in the production of pow-
ders. Specialised in the atomisa-

tion of metal and in particular in the 
production of aluminium powders, 
Eckart provides an annual capacity of 
more than 10,000 metric tonnes.

Aerospace recognition
Prior to the announcement, AMT also 
reported it had secured aerospace 
recognition with the publication 
of AMS7033 standard for its high-
strength, high-temperature A20X al-
uminium powder for Additive Man-
ufacturing. The AMS7033 specifica-
tion covers the aluminium alloy in the 

form of pre-alloyed powder, enabling 
the manufacture of aerospace compo-
nents from A20X.

AMT explained to PM Review mag-
azine that the atomised alloy is com-
patible with the majority of leading AM 
machines and is actively being used in 
environments that require A20X’s high 
temperature and high strength prop-
erties. Components that have been 
additively manufactured are said to 
demonstrate excellent fatigue proper-
ties and resistance to stress corrosion 
cracking.

Based on the patented MMPDS 
aerospace-approved aluminium alloy 
A205, the A20X (2A05.50) atomised 
alloy powder has the same composi-
tion as its parent. A20X is now in flying 
component production with aerospace 
OEMs, T1 suppliers, AM bureaus and 
numerous universities.

The publishing of AMS7033 is re-
ported to be the culmination of ex-
tensive and in-depth discussions with 
AM experts, including members from 
leading aerospace companies, who 
ensure the specification‘s veracity. The 
company believes that the granting of 
AMS7033 further illustrates that A20X 
powder is a leading aluminium powder 
in the aerospace market.

Eckart stated it will continue to 
supply the full range of AMT products, 
including the A20X AM powder and 
A205 alloy for foundries. 

www.a20x.com
www.eckart.net   

The integration of Aluminium Materials Technologies Ltd and Eckart is now 
complete. Eckart will continue to supply the full range of AMT products, in-
cluding the A20X powder for AM (Courtesy Eckart/AMT)

Amaero International to build 
Australian titanium powder plant

Additive Manufacturing parts and 
service provider Amaero Interna-
tional Limited, headquartered in 
Notting Hill, Victoria, Australia, has 
told The Market Herald that it is 
planning to install a titanium alloy 
powder manufacturing plant in Vic-
toria. The AUS $8 million project is 
expected to span eighteen months, 
after which production will begin at 
the facility. The company anticipates 
that the plant will secure annual 
revenues near $30 million.

“Producing titanium alloy 
powder in Australia will provide a 
stable, secure and cost-effective 
supply, allowing defence and other 
sectors to continue to advance their 
3D manufacturing capabilities,” 
stated Barrie Finnin, CEO. “This 
project directly supports Amaero in 
delivering ongoing, significant, high 
margin revenues via a stable com-
modities market.”

Via the use of an undisclosed 
proprietary specification, the new 

plant will produce aerospace-grade 
titanium at reportedly half the price 
of the industry standard. Amaero 
stated that it hopes this benefit se-
cures long-term supply agree-
ments in future. The company has 
received letters of support from 
two of the largest global defence 
companies; per Amaero, these in-
dicate a high potential demand for 
Ti64 from a competitive Australian 
source.

Amaero has also reportedly 
signed a memorandum of under-
standing with a metal powder sup-
plier and is negotiating a distribu-
tion deal.

www.amaero.com.au   

https://www.pm-review.com/
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Proform Powdered Metals manu-
factures a range of sintered bear-
ings, bushings and spacers (Cour-
tesy Proform Powdered Metals)

MPP acquires Proform Powdered 
Metals
Metal Powder Products, LLC 
(MPP), headquartered in Nobles-
ville, Indiana, USA, has announced 
that it has acquired Proform Pow-
dered Metals, Inc. (Proform), a 
manufacturer of high-quality 
sintered bronze bearings, bush-
ings and spacers, headquartered in 
Punxsutawney, Pennsylvania, USA.

The acquisition is expected to 
further strengthen MPP’s posi-
tion in the market, broaden its 
business platform to deliver high-
quality products and services, as 
well as generating greater efficien-
cies. MPP states that it will bring 
operational expertise and its global 
footprint to expand opportunities 
throughout the marketplace.

MPP is a leading provider of 
custom-engineered Powder Met-
allurgy/Metal Injection Moulding 

(MIM) solutions for industrial ap-
plications. It has eight produc-
tion facilities in the US and China 
that specialise in the produc-
tion of various components, in-
cluding custom-engineered gears 
and sprockets, complex structural 
parts, high strength aluminium 
parts and components requiring 
unique mechanical and physical 
properties, for use in high stress, 
wear and magnetic applications.

“As the leader in powdered 
metallurgy industrial applica-
tions, MPP is excited to announce 
the addition of Proform Powdered 
Metals, strengthening our posi-
tion in sintered bronze bearings, 
copper parts and iron spacers,” 
commented Dennis McKeen, CEO 
of MPP. “Proform’s best-in-class 
team, manufacturing facility, organ-

isation, and products are a perfect 
fit with MPP’s current products and 
customer base.”

Proform will continue operating 
and serving customers under the 
Proform company name.

www.proformpowderedmetals.com
www.MPPinnovation.com   
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Particle Size & Shape 
Analysis of Metal Powders

CAMSIZER M1 & CAMSIZER X2 – new 
generation optical particle analyzers based on 
Static and Dynamic Image Analysis.

n Particle size and shape analysis down to 
the low micrometer range

n Reliable detection of defective particles like 
satellites or fused beads

n Evaluation of individual particles with 
X-Plorer software module

n Dry and wet measurement possible
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VBN Components moves 
to larger premises to meet 
growing demand
VBN Components, Uppsala, Sweden, has announced a 
move to new premises, reported to be three times larger 
than its previous facility. The expansion will enable the 
company to increase production capacity, following 
growing demand for its products from new and existing 
customers.

Johan Bäckström, CEO, stated, “Our new premises are 
adapted to our continued expansion and enable a good 
production flow. With this, we also get increased quality 
and shorter delivery times.”

VBN Components develops metal alloys with extreme 
wear and heat resistance, including alloys such as 
Vibenite® 290, said to be the world’s hardest commercially 
available steel, and Vibenite® 480, reportedly the world’s 
only additively manufactured cemented carbide.

The company sells metal tools and components in near-
net shape according to customer drawings, as well as li-
cence solutions. The products are manufactured directly 
from powder through Additive Manufacturing.

www.vbncomponents.se   

Stackpole acquires 
differential housings 
specialist Zimmermann
Stackpole Powder Metal Group, the Powder Metallurgy 
parts division of Stackpole International, Ancaster, Ontario, 
Canada, has announced the acquisition of E. Zimmer-
mann GmbH (Zimmermann), located in Oehringen, Baden-
Wuerttemberg, Germany.

Zimmermann specialises in manufacturing processes 
for the machining of differential housings and crankshaft 
bearing cups in the automotive industry. In 2020, the com-
pany’s sales were reported to be €16.4 million with a total 
of 130 employees.

Zimmerman was founded in 1970 by Eberhard Zim-
mermann, and has been managed since 1997 by his chil-
dren, Rolf and Ute Zimmermann. The company’s manufac-
turing expertise and geographic footprint, as well as long-
standing customer relationships in Germany, are expected 
to have synergy with Stackpole’s Powder Metallurgy tech-
nology, multinational operations and customer base.

The combination of Zimmermann’s knowledge of ma-
chining of differential housings and Stackpole’s global re-
sources provides the Powder Metal Business Unit with a 
unique opportunity, states Stackpole. The acquisition is ex-
pected to accelerate the company’s machining knowledge 
into the evolving sector of new energy vehicles with innova-
tive powertrain requirements, including new power trans-
mission systems.

www.e-zimmermann.de  |  www.stackpole.com   
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Sandvik growth boosted by round 
of acquisitions
Sandvik AB, Stockholm, Sweden, has 
announced a number of acquisitions 
over the last few months, building on 
the plans for growth stated in its 2020 
Annual Report. The company has set 
a growth target of at least 5% (CAGR) 
through a business cycle, aiming 
to increase its acquisitions and add 
products and technology, as well as 
services and digital solutions, to its 
existing offerings. 

Tricon Drilling Solutions
In June, Sandvik signed an agree-
ment to acquire Tricon Drilling Solu-
tions Pty Ltd, a privately-owned sup-
plier of rock tools for the mining in-
dustry based in Perth, Australia. The 
companies did not disclose the fi-
nancial details for the agreement, 
which is expected to close in the third 
quarter of 2021.

Tricon’s product offerings include 
rotary bits, DTH (Down-The-Hole) 
hammers and bits, as well as full ro-
tary and DTH drill strings. The com-
pany designs its rotary bits in-house, 
but outsources manufacturing; 
Sandvik is one of these rotary bit sup-
pliers. Drill string products are pro-
duced in Tricon’s own facility.

“I am pleased that we continue 
to deliver on our active acquisition 
agenda, and I look forward to wel-
coming Tricon to Sandvik,” stated 
Henrik Ager, president of Sandvik 
Mining and Rock Solutions, at the 
time of the announcement.

DWFritz Automation Inc
In July Sandvik added a further three 
companies to the group. First to be 
announced was the agreement to 
acquire DWFritz Automation Inc., 
Wilsonville, Oregon, USA, a pro-
vider of precision metrology, inspec-
tion, and assembly solutions for ad-
vanced manufacturing. The company 
will become part of the Metrology Di-
vision within the business area seg-
ment of Sandvik Manufacturing So-
lutions, with the transaction ex-
pected to close during the second 
half of 2021.

Established in 1973, DWFritz Au-
tomation designs, builds and sup-
ports high-speed, non-contact me-
trology solutions and automation 
systems. The company has devel-
oped complex precision automation 
and metrology systems for some of 
the world’s most well-known brands.

“This is in line with our stra-
tegic focus to grow organically and 
through acquisitions in the ad-
vanced manufacturing space, with 
special focus on industrial soft-
ware, industrial metrology and Addi-
tive Manufacturing solutions,” stated 
Stefan Widing, president and CEO of 
Sandvik.

Fabryka Narzędzi Fanar SA 
Also in July, Sandvik signed an 
agreement to acquire the Polish 
company Fabryka Narzędzi Fanar 
SA, a manufacturer of round tools 

headquartered outside Warsaw with 
230 employees. The company will be 
reported in Seco, a division within the 
business area of Sandvik Manufac-
turing and Machining Solutions, and 
is expected to enhance the product 
offering in taps and solid threading 
applications, leveraging the growing 
market for round tools and improving 
Sandvik’s presence in Poland.

“I am very pleased that we have 
reached an agreement to acquire 
Fanar; it will enhance our presence 
in the important Polish market and 
strengthen our exposure to our fo-
cused segments,” added Nadine 
Crauwels, president of the business 
area segment Sandvik Machining So-
lutions.

Chuzhou Yongpu Carbide Tools
A second manufacturer of round 
tools was also added in July, fol-
lowing an agreement to acquire 67% 
of Chuzhou Yongpu Carbide Tools 
Co., Ltd, headquartered in Chuzhou, 
China. Sandvik also has an option to 
buy the remaining shares in three 
years.

Chuzhou Yongpu Carbide Tools 
has approximately 500 employees, 
with capabilities that include the 
full solid round tools manufacturing 
value chain. The company offers 
blanks, cutting tools, reconditioning 
and coating services with its main 
customers being local and interna-
tional OEMs operating in China.

“The acquisition of Chuzhou 
Yongpu Carbide Tools Co., Ltd is part 
of our strategy for our machining 
solutions business to increase our 
market share and take a leading po-
sition in solid round tools, and at 
the same time expand further in the 
Asian market,” added Widing.

Chuzhou Yongpu Carbide Tools 
will continue to operate under its 
own brand, while growing its market 
share, particularly for cutting tools. 
The company will be reported in 
Sandvik Coromant, a division within 
Sandvik Manufacturing and Ma-
chining Solutions.

www.triconds.com.au
www.dwfritz.com
www.fanar.pl
www.home.sandvik   

Fanar’s 1400 HT tool range for machining hard and abrasive materials is made 
of HSSE-PM steel obtained by Powder Metallurgy process (Courtesy Fanar)
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ICD Applied 
Technologies adds 
range of metal 
powders for AM
Having recently entered the Additive 
Manufacturing and net shape man-
ufacturing sector, ICD Applied Tech-
nologies Ltd, a subsidiary of ICD 
Group, located in Sheffield, South 
Yorkshire, UK, has added a range of 
metal powders to its offering.

As part of the company’s ongoing 
development of processes centred 
around near net shape manufac-
turing, ICD Applied Technologies has 
begun to offer a range of metal pow-
ders to not only support its own de-
velopment, but also the wider AM 
market.

Current powder capability and 
stocks include IN718, IN625, CoCr, 
steel and titanium grades, along with 
a wide range of pure metal powders. 
Many of the grades are available for 
immediate delivery, with multiple 
particle size distributions offered in 
quantities to suit customer require-
ments.

Mathew Marsh, Commercial Di-
rector at ICD Applied Technologies, 
stated, “We are in a very unique po-
sition by utilising ICD Alloy & Metals 
and ICD Europe’s access to pre-
mium metal supply chains to sup-
port powder production, ICD Applied 
Technologies can supply and support 
many grades of high-quality metal 
powder cost effectively and in a very 
flexible manner.”

www.icd-at.com   

Stefan Steenstrup appointed as 
president of Seco Tools
Seco Tools, headquartered in Fag-
ersta, Sweden, has appointed 
Stefan Steenstrup to the role of 
president, effective October 1, 2021. 
He succeeds Fredrik Vejgården, 
who has left the company to start 
his own business. Steenstrup has 
been at Sandvik for more than 

twenty years, most recently serving 
as president of Dormer Pramet 
since 2017. Prior to that, he held a 
variety of positions at Sandvik Ma-
chining Solutions (SMS), including 
Global Sales Director, Business De-
velopment Manager and Product 
Service Manager.

Steenstrup holds a Master of Sci-
ence in Mechanical Engineering from 
the Technical University of Denmark 
in Copenhagen.

“I am really excited to start this 
new challenge and to continue to de-
velop the strong culture within Seco,” 
stated Steenstrup. “I firmly believe 
that being inclusive allows everyone 
to contribute fully and to take Seco to 
the next level.”

www.secotools.com   
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With HyGear’s cu�ng-edge 
technology, we provide highly 
efficient hydrogen generation and 
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manufacturing process.
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with our own fleet of trailers to 
guarantee the reliability of supply 
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impact.
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of our strong technology 
backbone and the way we 
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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 
COST-EFFECTIVE AND RELIABLE SUPPLY

Porite India adds new 
powder press and sintering 
furnace
Porite India Pvt Ltd, Pune, India, is expanding its Powder 
Metallurgy production line, adding a new 800-ton CNC 
powder compacting press and a new high-tempera-
ture (up to 1300°C) sintering and hardening furnace. The 
news follows on from the company’s recent acquisition 
of an EP 70 electric powder press from Dorst Technolo-
gies GmbH, announced in June.

Once installed, the company will have compacting 
presses ranging from 6 to 800 tons, with advanced CNC 
hydraulic systems, conventional and high-tempera-
ture sintering furnaces, sinter hardening and automatic 
sizing machines.

Both the powder compacting press and furnace are 
expected to be operational by the final quarter of 2021.

www.porite.co.in   

ZF invests €200M to grow 
India business
ZF Group, headquartered in Friedrichshafen, Germany, re-
ports that it will invest around €200 million as part of the 
group’s strategic plan to grow its business in India over 
the next decade. The plan will see consolidation of busi-
nesses by expanding its wholly owned subsidiaries, as well 
as capitalising on the capabilities of joint venture partners.

Dr Holger Klein, ZF Group member of the board re-
sponsible for Asia Pacific and India, stated ”Despite the 
current severe situation regarding COVID-19 in India, the 
ZF Group strongly believes in the long-term growth poten-
tial of the region. Therefore, we are launching a Refresh 
India four-point strategy. This includes an intensive plan 
to rapidly grow our business in one of the largest automo-
tive markets in the world. We plan to invest around €200 
million in the next few years to aid this growth through 
product launches, manufacturing, and engineering foot-
print expansions, hiring and other developments across all 
business domains.”

“ZF already enjoys a leading position across various 
technology solutions in automotive and non-automo-
tive business segments, as a preferred partner of choice,” 
added Dr Klein. “ZF is also well positioned to shape the fu-
ture e mobility and next-generation technology in the In-
dian market through its global portfolio. ZF is partnering 
with Mahindra Racing for Formula E supplying silicon car-
bide-based power electronics alongside the electric motor 
and transmission. This partnership heralds’ endless pos-
sibilities for future introduction of such advanced technol-
ogies in the region as these technologies get tested under 
the harshest conditions.”

www.zf.com   

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


20 © 2021 Inovar Communications LtdPowder Metallurgy Review       Autumn/Fall 2021

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

voestalpine’s Q1 2021 results show 
continued positive trajectory
Austria’s voestalpine Group reports 
that it maintained its positive trajec-
tory in the first quarter of its 2021/22 
business year (April 1–June 30, 2021). 
With the exception of the aerospace 
segment’s relatively subdued perfor-
mance, all of the group’s market and 
product segments delivered positive 
performance. Revenue rose year on 
year by 45.6%, from €2.4 billion in Q1 
2020/21 to €3.5 billion in Q1 2021/22. 
EBITDA also rose substantially in the 
first quarter, increasing by 242% to 
€540 million.

The group noted that the European 
automotive industry was still con-

fronted with semiconductor supply 
chain problems that had started at 
the turn of the calendar year; con-
sequently, some automotive manu-
facturers had to stop production for 
short periods of time. However, this 
did not trigger any noticeable decline 
in demand for voestalpine’s steel 
products. In the United States and 
China, the group faced relatively few 
semiconductor-related production 
shutdowns.

Conditions in certain segments of 
the oil and natural gas industry im-
proved, but European production fa-
cilities are still reported to be af-

fected by the protectionist Section 232 
tariffs that still apply in the United 
States. The rail technology systems 
business segment continued to de-
liver stable performance. Orders in 
the storage technology business seg-
ment reached record highs due to the 
e-commerce boom.

Herbert Eibensteiner, chairman of 
the management board of voestalpine 
AG, commented, “voestalpine suc-
ceeded in exploiting the economic up-
turn that followed the previous year’s 
pandemic-induced recession to the 
fullest. Almost all of our market and 
product segments developed very well 
in the current business year’s first 
quarter, and the individual divisions 
delivered excellent performance.”

www.voestalpine.com   

Maschinenfabrik Lauffer GmbH & Co. 
KG, Horb, Germany, has broadened 
its product portfolio with the addition 
of the E-Line servoelectric powder 
compacting press. The E-Line is cur-
rently available in the pressing force 
range from 120–160 kN, making it 
suitable to meet the requirements of 
the carbides, tool and technical ce-
ramics industries.

Lauffer has added E-Line servoelec-
tric presses to its range (Courtesy 
Maschinenfabrik Lauffer)

Lauffer offers high-precision E-line 
compacting presses

Said to round off the Lauffer press 
portfolio in the pressing force range 
below 630 kN, pressing trials and ap-
plication in product operations report 
that the E-Line has set a company 
benchmark for precision and quality 
stability.

This performance is reportedly 
achieved thanks to the intelligent 
mechanical design of the press axes, 
which largely eliminates any inter-
fering factors in the pressing pro-
cess. Lauffer has also developed an 
axis regulation algorithm that directly 
positions all press axes with the high 
accuracy, holding them securely even 
if the pressing sequence requires 
force reduction or an upper pressing 
application for one of the axes. Devi-
ations between the theoretical to the 
actual pressing position are in the 
range of ± 1.5 µm.

The set-up for new pressing se-
quences is menu-guided, no addi-
tional aids are needed, and it can be 
created offline and simulated directly. 
This minimises machine auxiliary 
times and risks, such as collisions 
and resulting tool damage. Many ma-
chine-internal and external parame-
ters are logged precisely in real time 
and made available to the operator 

in individualised reports for analysis 
and quality assurance.

Connection to a customer MES 
or ERP system for recording process 
and production-relevant data in real 
time is also available in the product 
portfolio. Job order, tool or pressing 
programme management is also of-
fered in line with customer require-
ments, with connection to MES or 
ERP system. In future, for further 
simplification of the machine set-up 
and tooling, it will be possible to im-
port 3D-data of the pressing tool for 
the basic setup of the machine.

Standardised interfaces to 
Lauffer’s own automation systems 
and those of external suppliers are 
currently available. Lauffer is pur-
suing a strategy to make the ma-
chines IoT-ready, by maximising inte-
gration of internal and external func-
tions in a central control concept.

At Walter AG, Tübingen, Germany, 
a leading manufacturer of preci-
sion carbide tools for metalworking, 
the E-Line is already in operation. 
Dr Stefan Rudolf, Head of the Blank 
Fabrication Department, stated, “The 
machine meets the highest require-
ments for accuracy during pressing 
and forming. Different press cycles 
can be realised flexibly with minimal 
effort. Support from the Lauffer team 
enables the fast realisation of cus-
tomised solutions.”

www.lauffer.de   
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Acerinox Group, parent company of 
VDM Metals, achieves best half-yearly 
results since 2007

Acerinox Group, Madrid, Spain, the 
parent company of VDM Metals In-
ternational GmbH, reports that it 
has achieved the best half-yearly re-
sults in fourteen years, with EBITDA 
of €378 million (130% higher than the 
same period of 2020) and profit after 
tax and non-controlling interests 
of €203 million (€78 million in the 
first quarter and €125 million in the 
second), compared with just €2 mil-
lion in the January–June 2020 period.

Revenue totalled €3,066 million 
in the half-year, representing a 32% 
increase on the first half of 2020, 
thanks to a good performance in 
terms of both volume and price. The 
group’s total production, which im-
proved in both the stainless steel di-
vision (+28%) and the high perfor-
mance alloys division (+6%), in-

creased by 29% compared with the 
same period in 2020 to 1,343,946 
tonnes.

In the first half of 2021, the group 
was awarded a Gold-level rating by 
the EcoVadis Sustainability rating 
platform and was awarded the three 
prizes in the sustainability category 
by the International Stainless Steel 
Forum (ISSF). 

In line with Acerinox’s commit-
ment to sustainability, it has also an-
nounced the launch of a sustainable 
stainless steel product line. These 
products are characterised by the 
large proportion of recycled material 
used in the manufacturing process 
and by the use of renewable energies.

VDM Metals International GmbH 
was acquired in March 2020. De-
spite the difficulties arising as a re-

sult of the uncertainty surrounding 
COVID-19 and global travel restric-
tions, online meetings enabled 
major milestones to be satisfacto-
rily reached resulting in a positive in-
tegration.

Synergies valued at €5.2 million 
were achieved in the first half of the 
year, 42% higher than the estimated 
target for this period. Best practices 
in the stainless steel and high per-
formance alloys divisions – which 
were incorporated into long- and flat-
product technical exchange projects, 
both in Europe and the United States 
– boosted efficiency in the manufac-
ture of standard products. Shared re-
sources enabled new products to 
be created in eight different types of 
alloy, such as wide coil, plates and 
precision strips. Furthermore, the 
high performance alloys division has 
been included in the Excellence 360º 
cost reduction and efficiency im-
provement programme.

www.acerinox.com
www.vdm-metals.com   

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


Autumn/Fall 2021       Powder Metallurgy Review 23© 2021 Inovar Communications Ltd

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

The EROWA PM 
Tooling System is 
the standard inter-
face of the press 
tools between the 
toolshop and the 
powder press 
machine.
Its unrivalled re- 
setting time also 
enables you to 
produce small  
series profitably.

PM Tooling 
System 

www.erowa.com

more info 

Carpenter Technology 
reports Q4 and fiscal year 
2021 results

Carpenter Technology Corporation, Philadelphia, Penn-
sylvania, USA, has announced financial results for the 
fiscal fourth quarter and year ending June 30, 2021. Net 
sales for the fourth quarter of FY2021 were reported to be 
$421.6 million compared with $437.3 million in the fourth 
quarter of FY2020, a decrease of $15.7 million (-3.6%) on 
flat volume. Net sales excluding surcharge were $348.1 
million, a decrease of $27.8 million (-7.4%) from the same 
period a year prior. For the quarter, the company reported 
a net loss of $57.1 million. Operating loss was $70.7 million 
compared to an operating loss of $148.2 million in Q4 2020. 

“Our fourth quarter results finished ahead of our expec-
tations as overall end-use market conditions showed fur-
ther signs of recovery. We continued to actively manage our 
business,” stated Tony R Thene, president and CEO. “We 
generated $43 million in free cash flow in the quarter and 
finished the fiscal year with $582 million in total liquidity, 
including $287 million of cash on hand.”

Net sales for the full fiscal year FY2021 were $1,475.6 
million compared with $2181.1 million in FY2020. Net sales 
excluding surcharge were $1,252.8 million, down from 
$1828.7 million in the previous year. For the year, the com-
pany reported a net loss of $229.6 million, compared to an 
income of $1.5 million in 2020. 

“Fiscal year 2021 has been a challenging – yet suc-
cessful – year for Carpenter Technology,” Thene continued. 
“Over the past year we executed various portfolio initiatives 
and targeted cost reductions, further implemented the Car-
penter Operating Model to secure notable productivity gains 
and generated over $130 million of free cash flow. We also 
expanded and further strengthened key customer relation-
ships and added additional qualifications for our Athens 
[Alabama] facility”.

“Our efforts will prove critical to our position as demand 
conditions across our end-use markets are strengthening 
and we believe the beginning of a broad-based recovery is 
taking shape,” he added. “We remain a critical solutions 
provider for our customers and have successfully deepened 
our relationships during the downturn. The long-term out-
look for our end-use markets remains attractive and we 
are well-positioned, given our mission-critical solutions 
coupled with leading capabilities and established supply 
chain position.”

“Looking ahead, our focus is centred on capitalising on 
emerging opportunities across our end-use markets as con-
ditions further improve,” Thene added. “We are a leaner and 
more flexible company and remain a critical solutions pro-
vider across our end-use markets. Our strong position in 
our core business is supported by our capabilities in key 
emerging areas including electrification and Additive Manu-
facturing that further support our long-term growth profile.”

www.carpentertechnology.com   
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Sacmi releases electric press with 
integrated pick and place system
Sacmi, based in Imola, Italy, has 
added the 10-ton e-MP10 to its elec-
tric press range. The e-MP10 fea-
tures a fully-integrated pick & place 
system, allowing the machine to act 
as a complete solution.

This latest machine follows on 
from the introduction of the e-MP20 
last year, the first electric press from 
the company. Both machines are 
suitable for metal and technical ce-

ramics due to filling heights up to 
120 mm and offer integrated soft-
ware, which aims to simplify all pro-
cedures related to programming, set 
up, recipe development and more.

Sacmi has stated that further 
electric projects are in the works, in-
cluding an e-MP20 press suitable for 
cross pressing and one equipped for 
higher-tonnage.

www.sacmi.com   

The e-MP10 is the second electric press released by Sacmi (Courtesy Sacmi)

Aubert & Duval creates superalloy 
heat treatment line
With the support of the France 
Relance recovery plan and The 
French Agency for Ecological Tran-
sition (ADEME), Aubert & Duval, 
Paris, has announced a new heat 
treatment line at its facility in 
Pamiers, France.

The special processes employed 
in heat treatment are a key area of 
knowledge for Aubert & Duval, en-
abling the modification of mate-
rials’ and parts’ microstructures to 
achieve the highest specifications 
required by its customers, including 
those in demanding industries such 
as aeronautics, energy and defence.

Almost all the parts produced by 
Aubert & Duval’s new Pamiers line 
undergo heat treatment procedures. 
As these are post-processing op-
erations, the performance must be 
right first time in order to not nega-
tively impact lead times or costs.

The new line is reported to have 
been designed to the highest stand-
ards in order to reduce safety risks, 
ensure process and quality controls, 
increase productivity and make pro-
cessing greener (an 8% reduction in 
CO2 emissions was seen across the 
entire site).

www.aubertduval.com   

The Plansee Group, headquar-
tered in Reutte, Austria, has in-
vested €11 million in a new 
training centre. The facility was 
officially opened nine months later 
than originally planned due to 
the COVID-19 pandemic. The new 
building in Reutte creates space 
for the training of up to 240 ap-
prentices in six technical appren-
ticeships.

“With this new building, 
Plansee is sending a clear signal 
that the training of skilled workers 
will become even more important 
for entrepreneurial success in the 
future. I offer my sincere congrat-
ulations on this,” stated Günther 
Platter, Governor of the state of 
Tyrol, at the centre’s opening.

The training centre provides 
2,700 m2 space for practical 
training. The equipment is set up 
according to the main areas of 
training: manual work, turning, 
milling, grinding and CNC-con-
trolled machines. In addition, the 
Plansee Group has invested in 
new equipment for Additive Man-
ufacturing and grinding. The CNC 
machines are equipped with the 
latest software for computer-
aided manufacturing processes 
(CAM technologies).

“With more space, a modern 
machinery park and new technol-
ogies, we are creating the condi-
tions to be able to offer our ap-
prentices top-level training in the 
future,” commented Karlheinz 
Wex, spokesman of the Plansee 
Group executive board.

The company trains exclusively 
for its own needs. After success-
fully completing apprenticeships, 
young skilled workers are offered 
permanent employment.

www.plansee.com   

Plansee opens 
new €11 million 
training centre 
at Reutte 
headquarters
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ASM signs $250M agreement 
with South Korean 
consortium for stake in rare 
earths project
Australian Strategic Materials Ltd (ASM), headquartered 
in Perth, Australia, reports that it has entered into a condi-
tional exclusive framework agreement with a consortium 
of South Korean Investors to obtain a 20% equity interest in 
Australian Strategic Materials (Holdings) Ltd (ASMH) for a 
price of US$250 million (AU$340 million).

ASMH is a wholly owned subsidiary of ASM and is the 
holding company for ASM’s Dubbo Project, a proposed 
long-term polymetallic resource development containing 
rare earths, zirconium, niobium, and hafnium, all critical 
metals essential for advanced and clean technologies lo-
cated in Dubbo in Central Western New South Wales, Aus-
tralia. The agreement includes a provision for a ten-year 
offtake agreement for up to 2,800 tpa of NdFeB (neo-
dymium-iron-boron) alloy from ASM’s Korean Metals Plant 
(KMP), which is currently under construction in Ochang, 
South Korea. The volumes outlined in the Proposed Offtake 
Agreement anticipate 100% of the neodymium oxide 
planned to be produced at the Dubbo Project being the pri-
mary source of feed to the KMP post the completion of 
construction.

“I am truly delighted that the vision shown by the whole 
ASM team to become a leading global supplier of crit-
ical metals is bearing fruit,” stated Ian Gandel, ASM chair. 
“I would like to thank the Non-Executive Directors – com-
prising Ian Chalmers, Nic Earner and Gavin Smith – for 
their significant and valued contribution to ASM. In par-
ticular, I would like to acknowledge the loyalty and com-
mitment that Ian Chalmers has shown to the Dubbo Pro-
ject over the past twenty-five years. I would also like to 
thank our Managing Director, David Woodall, for his dedi-
cation and persistence to deliver this incredible opportunity 
during the COVID-19 pandemic.”

David Woodall, ASM Managing Director, added, “In 
opening a financing pathway for the Dubbo Project, this 
Agreement heralds an exciting new phase in ASM’s growth 
and puts us one step closer to executing our ‘mine to 
metal’ strategy. We are delighted our new South Korean 
partners have recognised the mutual value of the stra-
tegic investment opportunity represented by our integrated 
manufacturing capability that offers a new, cleaner source 
of critical metals and alloys to a rapidly expanding market. 
Cementing our ties with South Korea’s advanced manufac-
turing sector represents an incredible opportunity to create 
value from our Dubbo Project.”

Jerry Kwak, CEO of Kamur Partners LLC, stated, “We 
are very proud to be associated with this strategically im-
portant project that will give rise to significant upstream 
and downstream benefits for both Korea and Australia, 
ushering in new opportunities for downstream permanent 
magnet product manufacturing.”

www.asm-au.com   
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Industry News

Miba AG, Laakirchen, Austria, re-
ports that its sputter technology 
has been awarded the Supplier Gold 
Certificate by aerospace manufac-
turer Pratt & Whitney. After fifteen 
months of submission work, the cer-
tificate was awarded after meeting 
the following four criteria: quality, 
resource management, lean imple-
mentation and process manage-
ment.

The sputter process developed by 
Miba Gleitlager reportedly leads to 
16% less fuel consumption, 75% less 
noise and 50% less CO2 emissions in 
aircraft turbines. The jury, chaired by 
Martin Geaudreau, Senior Director of 
Pratt & Whitney, recognised Miba’s 
ten years of research and develop-
ment work with the award.

Miba has been awarded the Supplier 
Gold Certificate by Pratt & Whitney 
(Courtesy Miba AG)

Miba’s sputter technology awarded 
Supplier Gold Certificate by Pratt & 
Whitney

Hakima Benouada, Supplier De-
velopment Leader at P&W, stated, 
“At Miba, I have seen a company that 
shows a very open-minded attitude. 
People are always looking for improve-
ments.”

Miba explains that the gears in air-
craft turbine gearboxes are coated 
using Miba sputter technology, and 
this patented technology enables a 
new type of turbine design. This is said 
to make the turbine more efficient, en-
vironmentally friendly and quieter.

So far, a total of 15,000 coated 
gears have been installed in more 
than 3,000 turbines, meaning that cur-
rently more than 1,500 aircraft (A220, 
A320NEO & Embraer) are already sig-
nificantly quieter, more environmen-
tally friendly and require less fuel.

In November 2020, the sputter 
technology was also awarded the 
Upper Austrian State Prize for Rad-
ical Innovation for outstanding 
achievements.

www.miba.com   
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Full-scale industrial parts have already been produced using this new steel 
powder (Courtesy Rio Tinto)

Rio Tinto develops new water atomised 
steel powder
Rio Tinto reports it has developed a 
new water atomised steel powder 
designed specifically for Additive 
Manufacturing applications at 
its Rio Tinto Fer et Titane (RTFT) 
metallurgical complex in Sorel-
Tracy, Québec, Canada. The new 

powder is reported to deliver 
mechanical properties superior to 
conventional metal manufacturing 
techniques.

The water atomised powder is part 
of RTFT’s ongoing development pro-
ject aimed at producing a range of 

additional powder grades with ad-
vanced properties for AM.

Rio Tinto’s Critical Minerals and 
Technology Centre at Sorel-Tracy 
partnered with Germany’s KSB SE & 
Co. KGaA, one of the leading manu-
facturers of pumps and valves and a 
pioneer in industrial AM, to develop 
and test the performance of the new 
powder in AM applications. Full-scale 
industrial parts have already been 
produced and tested, including parts 
for a liquid iron casting equipment at 
Rio Tinto’s Sorel-Tracy site, said to be 
an industry first.

Stéphane Leblanc, Rio Tinto Iron 
and Titanium Managing Director, 
stated, “This is a new generation 
of steel powders designed for 3D 
printing at RTFT’s metallurgical com-
plex, where we have over fifty years of 
experience in making steel and iron 
powders. Our new Additive Manufac-
turing steel powder grade, produced 
with the largest water atomiser in 
North America, brings a very com-
petitive raw material addition to the 
growing 3D market.”

www.ksb.com
www.riotinto.com   

6K Additive, a division of 6K, head-
quartered in North Andover, Massa-
chusetts, USA, has announced the 
commercial availability of refractory 
metal powders for Additive Manufac-
turing. Materials such as tungsten, 
rhenium, tungsten/rhenium and ni-
obium-based powders used for de-
fence, aerospace and medical indus-
tries are sought after materials for 
high-temperature, high-strength ap-
plications.

Frank Roberts, 6K Additive presi-
dent, stated, “The leading defence or-
ganisations are not only looking for 
refractory materials like tungsten 
and rhenium, they are looking for it at 
production scale. The uniqueness of 
6K’s UniMelt® microwave plasma pro-
cess, combined with the expertise of 
our operations team, has allowed us 
to manufacture production scale vol-
umes for many of the refractory pow-

6K Additive launches refractory metal 
powders for AM

ders like tungsten and tungsten/rhe-
nium. We have spheroidised the full 
spectrum of refractory powders in-
cluding tantalum, niobium and mo-
lybdenum and we are ready to help 
organisations advance their applica-
tions with these materials.”

The UniMelt system is reported to 
be the world’s only microwave pro-
duction-scale plasma system, with 
a highly uniform and precise plasma 
zone with zero contamination and 
high throughput production capabil-
ities. 6K Additive currently produces, 
as commercially available pow-
ders, Ti6Al4V (Grade 5 and Grade 23), 
SS316L and nickel superalloys Ni718 
and Ni625, along with the announced 
refractory materials.

In 2020, 6K Additive completed the 
construction of a 4180 m2 powder pro-
duction facility in Burgettstown, Penn-
sylvania, USA. The facility currently 

has two UniMelt microwave plasma 
systems commissioned with two ad-
ditional systems scheduled for instal-
lation in Q4 of 2021. The company will 
also begin construction to expand the 
powder manufacturing building in Q4, 
2021 to add space for six additional 
systems. Installation of the additional 
systems will begin in Q1 of 2022.

“We have a focus on propulsion ap-
plications that require high-tempera-
ture, high-strength materials used in 
modern rocket nozzle applications,” 
commented Joe Sims, Director of the 
Quadrus Advanced Manufacturing Di-
vision. “Our tungsten/rhenium powder 
spheroidised by 6K processed ex-
ceptionally well in our selective laser 
melting machines. Having a reliable, 
trusted supply chain partner like 6K 
Additive for refractory materials is 
critical to our business and to our de-
fence customers. Our powder quality 
requirements are extremely high, and 
6K Additive easily cleared that hurdle 
for us.”

www.6kinc.com   
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The Future of Powder Compacting is Electric

Hyperion acquires carbide rod 
manufacturer Sinter Sud
Materials science company Hype-
rion Materials & Technologies, Wor-
thington, Ohio, USA, has reached an 
agreement to acquire Italy-based ce-
mented carbide product manufac-
turer Sinter Sud S.p.A.

“Sinter Sud has nearly fifty years 
of experience making premium 
tungsten carbide products, and has 
established an especially strong 
presence in Europe supplying car-
bide rod blanks for drilling and end 
milling applications,” stated Ron 
Voigt, CEO of Hyperion. “Bringing 
Sinter Sud into the Hyperion family 
of companies that includes another 
carbide rod market leader in AFC 
Hartmetall broadens our product 
portfolio and further expands our 
position as a full-service global pro-
vider for toolmakers.”

Established in 1974, Sinter Sud 
primarily manufactures carbide rod 
blanks (solid and with coolant chan-
nels) that complement the current of-
fering from Hyperion and its previous 
acquisition, AFC Hartmetall. The com-
pany also produces additional carbide 
products used to make metal cutting, 
woodworking and mining tools that 
will both complement and expand Hy-
perion’s overall portfolio.

“We are thrilled to join Hyperion 
and work together to become the 
number one independent carbide rod 
producer in the world,” commented 
Antonio Suppa, founder and presi-
dent, Sinter Sud. “We share the vision 
of focussing on service, innovation and 
growth as a non-rival supplier to tool-
makers. With our state-of-the-art pro-
duction facility that has room to grow 

and strong research and development 
capabilities, our talented and produc-
tive team members are ready for the 
exciting opportunities ahead.”

Suppa, who owns the company with 
a small management group, will con-
tinue to serve as an advisor for the busi-
ness after the transaction closes later 
in the year, following customary regu-
latory approvals and the completion of 
closing conditions. Key business leaders 
at Sinter Sud will remain in place and 
report to the Hyperion organisation.

“We are looking forward to wel-
coming our new colleagues and accom-
plishing great things together,” Voigt 
added. “The synergy we will be able to 
accomplish with both Sinter Sud and 
Germany-based AFC will greatly boost 
our capability to provide a large assort-
ment of blanks with first-class service 
to toolmakers globally.”

www.HyperionMT.com
www.sintersud.com
www.afcarbide.de   
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Industry News

MTC Powder Solutions continues 
investment to support demand in 
HIP business

Global Tungsten & Powders appoints 
Melissa Albeck president and CEO

MTC Powder Solutions (MTC PS), 
Surahammar, Sweden, part of Metal 
Technology Co Ltd., has added a new 
press brake unit in its sheet metal 
workshop to support the company’s 
Hot Isostatic Pressing (HIP) business. 
The outlay is part of a series of invest-
ments the company is taking to in-
crease on-site capacity at the Swedish 
facility, where additions in workforce, 
equipment, and capability are said to 
play an important role in meeting the 
high demand for Near-Net Shape HIP 
components used in critical industries, 
such as nuclear and chemical pro-
cessing.

“We see a clear tendency that lead-
times for conventional forgings are es-
calating due to the recent increase 
in market activity – lead-times which 
many customers’ fast-track projects 
cannot accept,” stated Jimmy Bovin, 
Global Product Manager at MTC PS. 
“In reaction to this, we see a drive to 
utilise PM HIP as a replacement to 
many conventional forgings due to 
NNS HIP offering advantages with less 
fabrication which ultimately reduces 
project lead times.”

Global Tungsten & Powders (GTP), 
Towanda, Philadelphia, USA, has 
appointed Melissa Albeck as its 
new president and CEO, effective 
May 1, 2021. Albeck has twenty-six 
years of experience in the tungsten 
and molybdenum business, gained 
through various roles within Aus-

While replacing many conven-
tional forgings in materials such 
as Duplex, Super Duplex and Alloy 
625, the old designs can often be 
upgraded via HIP, which can offer 
more freedom in design than con-
ventional techniques. MTC PS re-
ports that the new press brake 
unit plays an important role in en-
abling it to develop and create 
these designs, with onsite and crit-
ical manufacturing collaboration 
throughout the process within the 
factory.

Peter Falk, Technical Sales En-
gineer, added, “As a result of sev-
eral customers adopting an AM de-
sign mentality, the geometries of 
the components we produce are 
evolving. We felt that having the ca-
pability to bend sheet metal specif-
ically into unique shapes onsite en-
ables us to connect and meet the 
customer’s desires. We will be able 
to produce quicker, and can also 
rapidly implement design changes 
and improvements in alignment 
with our customers.”

www.mtcpowdersolutions.com 

tria’s Plansee Group, parent com-
pany of GTP.

GTP develops, manufactures and 
markets refractory metal powders 
such as tungsten, tungsten carbide, 
molybdenum, and cobalt. The com-
pany is a leading Western supplier of 
these materials, with production fa-
cilities in the United States, Finland, 
and the Czech Republic.

It was also announced that Al-
beck became a member of the 
Ceratizit Group board, effective 
July 1, 2021, following Plansee 
Group acquiring a majority share in 
Ceratizit Group, headquartered in 
Mamer, Luxembourg.

www.globaltungsten.com   

Melissa Albeck is the new president 
and CEO (Courtesy Global Tungsten & 
Powders)
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SSI expands fleet with investment 
in new Sacmi CNC press
SSI Sintered Specialties, headquar-
tered in Janesville, Wisconsin, USA, 
has invested in a new Sacmi 200 
ton fully automatic hydraulic CNC 
press. Equipped with integrated au-
tomation for part removal, the MPH 
200 press is scheduled for installa-
tion into SSI’s growing Technology 
Center in Janesville in 2022.

The hydraulic CNC press report-
edly provides process and produc-
tivity improvements compared to 
traditional mechanical press tech-
nologies, enabling SSI to produce 
Powder Metallurgy components 
without secondary operations. The 
press will give customers the oppor-
tunity for increased part complexity, 
including multiple part levels, dual 
materials and undercut features.

The SACMI MPH 200 CNC press 
joins SSI’s fleet of PM equipment 
across its 23,000 m2 headquar-
ters, including thirty-nine presses 
ranging from 20 to 880 tons and 
thirty-one high-temperature fur-
naces. Notable presses already in-
stalled at SSI include two Dorst 800 
ton CNC presses and a Dorst 250 
ton sizing press.

As a manufacturing partner for 
automotive and industrial mar-
kets, SSI is one of the leading in-
ternational suppliers of sintered 
metal products. The company man-
ufactures parts and other compo-
nents, such as stainless steel fit-
tings, sintered metal filters, stain-
less steel flanges and assemblies, 
using a variety of Powder Metallurgy 

processes including press and sinter, 
Metal Injection Moulding and metal 
Additive Manufacturing.

www.ssisintered.com
www.sacmi.com   

SSI has invested in a SACMI MPH 
200 hydraulic CNC press (Courtesy 
Sacmi)

Alloyed, Oxford, UK, has acquired an 
Arc 200 melting furnace from Arcast 
Inc., Oxford, Maine, USA, and has in-
stalled it alongside the range of tech-
nologies already available within its 
Rapid Alloy Research Centre. This 
follows on from the company’s invest-
ment in an Electro-Thermal Mechan-
ical Testing (ETMT) machine in 2020.

“Alloyed is an expert in the de-
velopment, licensing, and manufac-
ture of proprietary alloys, alloy pow-
ders, and alloy components for a 
growing number of industry sectors,” 
stated Gael Guetard, the director of 
Rapid Alloy Research Centre. “The 
acquisition of the Arc 200 from Ar-
cast means that Alloyed is one of the 
only private commercial companies 
to have this technology in-house. It 
has been purchased to complement 
our two induction melters installed in 
2020, these two melters having been 
key assets for our Cu, Ni, Pt, Fe, and 
Al alloy development projects.”

Guetard continued, “The induction 
melters use a ceramic crucible which 

Alloyed purchases Arcast arc melter to 
expand in-house capabilities

reacts with some alloys and are lim-
ited to 2000°C, whereas the Arc 200 
has a copper crucible that accom-
modates higher melting point alloys 
and means we can now produce al-
loys with high levels of Ti, Zr, Nb, Ta, 
Mo, W, etc. This significantly widens 
the markets and customers we can 
reach, particularly in the medical, 
space, and nuclear sectors.”

The Arc 200 uses a tungsten elec-
trode to generate an arc in an argon 
atmosphere and melts the feed-
stock materials in a water-cooled 
copper crucible. The specific ma-
chine purchased by Alloyed also has 
the following options: high vacuum 
(10-5 mbar) and getter, allowing a 
clean melt; electromagnetic stir-
ring/pulsing and button flipping, en-
abling the chemical homogeneity of 
the melt; high power (up to 800 A) to 
melt any metal; and tilt-casting into 
a mould, controlling the solidification 
structure and shape of the ingot.

“Before we purchased the Arc 200, 
we would outsource the melting of 

high-temperature and reactive alloys, 
and this had the knock-on effect of 
increasing cost and lead times of our 
projects,” Guetard explained. “In ad-
dition, it meant that we had little con-
trol over quality. Bringing this capa-
bility in house means that we can sig-
nificantly increase the pace of our 
alloy development projects and gain 
more control over the quality of the 
alloys, which is fundamental to cus-
tomer satisfaction.”

“The arc melter fits within our 
Rapid Alloy Research Centre, where 
the ingots cast in the Arc 200 can be 
processed, characterised and tested. 
We are currently in the commis-
sioning phase, but we already have 
several exciting new alloys lined up: 
Ti-based alloys for medical applica-
tions, bulk metallic glasses for jewel-
lery, high-entropy alloys for gas tur-
bines, refractory-based alloys for 
space, and more. We are excited to 
engage with new customers moving 
forward who can now benefit from 
our expertise and agility in custom-
ised alloy development,” Guetard 
concluded.

www.alloyed.com
www.arcastinc.com   

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


http://en.hrcobalt.com/


34 © 2021 Inovar Communications LtdPowder Metallurgy Review       Autumn/Fall 2021

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

Huacheng Moulding (Changshu) Co., Ltd.
Professional Tooling Maker 

for POWDER METALLURGY since 1978

European Office
info@mechworx.com

Taiwan
jeff@hcmold.com.tw

China
www.szhcjm.com
harvey@hcmold.com.tw

Rio Tinto opens new Canadian 
scandium plant
Rio Tinto has begun production of 
high-quality scandium oxide at a 
new commercial scale demonstra-
tion plant at its Rio Tinto Fer et Ti-
tane (RTFT) metallurgical complex in 
Sorel-Tracy, Québec, Canada. Com-
missioning work is now being under-
taken as production ramps up to a 
capacity of three tonnes of scandium 
oxide per year, using a process devel-
oped at RTFT that extracts the oxide 
from waste streams of titanium oxide 
production, without requiring any ad-
ditional mining.

The $6 million project, for which 
the Government of Quebec contrib-
uted approximately $650,000 through 
the Quebec Plan for the Develop-
ment of Critical and Strategic Min-
erals, was completed on time and on 
budget, fewer than six months after 

construction began. Six employees 
have been hired to operate the plant.

“For the first time, customers will 
benefit from a North American supply 
of scandium oxide for applications in 
solid oxide fuel cells, lasers, lighting 
products or as an additive to produce 
high-performance alloys,” stated 
Stéphane Leblanc, Rio Tinto Iron and 
Titanium Managing Director. “In less 
than two years, we have gone from 
testing a process to extract this crit-
ical material in a lab to being able 
to supply approximately 20% of the 
global market. This is a testament to 
our team’s capacity to think outside 
the box and deliver on our commit-
ments.”

Jonatan Julien, the province’s 
Minister of Energy and Natural Re-
sources, added “I am very pleased to 

see this major critical and strategic 
minerals project come to fruition in 
Québec. It will help strengthen the se-
curity of our supply and add value to 
our industrial waste from the mining 
sector. It is also consistent with the 
government’s vision of creating wealth 
in a greener economy. I wish Rio Tinto 
Iron and Titanium and the team at this 
new plant every success!”

The project is part of an ongoing 
series by Rio Tinto’s Critical Minerals 
and Technology Centre in the field of 
critical minerals and materials. An-
other recent development in this se-
ries was the launch of a water atom-
ised steel powder for Additive Manu-
facturing. Rio Tinto is also well posi-
tioned to produce aluminium-scan-
dium alloys; in March, the company 
announced an agreement to supply 
this alloy from its North American op-
erations to Australian AM parts and 
services provider Amaero.

www.riotinto.com   
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CNPC Powder 
receives financing 
boost from Chinese 
industrial fund
CNPC Powder, headquartered in Van-
couver, Canada, has announced the 
successful closure of A Round In-
vestor Funding, reportedly securing 
tens of millions in financing from an 
emerging industry fund in China. The 
round of funding will be used to con-
struct new production facilities, fur-
ther improve the fully automatic 
(AMP) production lines and focus on 
additional R&D for new products and 
technologies.

CNPC Powder’s new funding is 
also intended to improve workflows 
and enhance real-time monitoring of 
equipment and also enable improved 
statistical analysis and implement 
more advanced QA, CRM, ERP indus-
trial software systems. The company 
hopes that all of this will translate 
into an annual production capacity of 
1,000 tons of metal powder for Addi-
tive Manufacturing.

Given the increasing market de-
mand for lightweight applications, al-
uminium alloys have become the re-
search hotspot for global metal AM 
manufacturers. Within this compet-
itive market, CNPC Powder’s alu-
minium alloys are reported to feature 
highly spherical particles with few 
satellites, resulting in a highly fluid 
powder with low oxygen content.

As well as the aluminium market, 
the company is also actively devel-
oping and improving technologies for 
the production of copper, titanium, 
nickel, and cobalt alloys, as well as 
other conventional metal AM mate-
rials. This new round of funding will 
also be used to further accelerate the 
commercialisation of these materials 
for the AM market.

CNPC Powder states that pro-
moting the industrialisation of high-
quality, low-cost AM metal powders 
will continue to be its goal, as it con-
tinues to work with industry partners 
and begins cooperation with well-
known global metal AM companies.

www.cnpcpowder.com   

The 16th International Exhibition for 
Mould and Tool Making, Product De-
velopment and Contract Manufac-
turing (Rosmould) and the 12th In-
ternational Exhibition of Machinery 
and Materials for Plastics Industry 
(Rosplast) is scheduled to take place 
at the Crocus Expo IEC in Moscow, 

Rosmould 2022 to 
take place in June 
in Moscow

Russia, from June 7–9, 2022. Or-
ganised by Messe Frankfurt RUS, 
Rosmould is an international ex-
hibition that showcases advanced 
manufacturing solutions such as 
Additive Manufacturing technology, 
design and product development; 
moulding technology and more. 

The 2021 edition of Rosmold and 
Rosplast received over 7,800 at-
tendees from thirty-one countries, a 
12% increase compared to the 2019 
event.

www.rosmould.ru   
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Ceratizit Group acquires 100% of 
Los Angeles subsidiary
Ceratizit Group, headquartered in 
Mamer, Luxembourg, reports it has 
acquired the remaining shares of 
Ceratizit Los Angeles, located in 
Rancho Dominguez, California, USA, 
for an undisclosed sum on June 1, 
2021. With this move, Ceratizit, part 
of the Plansee Group, now holds 
100% of the shares in the subsidiary.

The Ceratizit Group acquired a 
majority share in Best Carbide Cut-

ting Tools in early 2017, later re-
naming it Ceratizit Los Angeles. 
Today, the subsidiary functions as a 
specialist for solid carbide tools and 
high-end micro tools in the group’s 
North American production network. 
Alongside this Rancho Dominguez 
location, the network is made up of 
sites in Warren, Michigan; Schaum-
burg, Illinois; and Rancho Cordova, 
California.

“The Ceratizit Group’s acquisi-
tion of the remaining shares allows 
us to further expand our footprint 
and accelerate our growth strategy 
in the cutting tools market, spe-
cifically in high-end micro tools,” 
stated Mirko Merlo, president, 
Ceratizit Group Americas. 

“As a reliable partner and in-
dustry leader, we will continue to 
deliver engineering knowledge and 
technical proficiency to assist our 
customers in driving productivity,” 
Merlo added.

www.ceratizit.com   

Powder Metallurgy plant Polema, af-
filiated to Industrial Metallurgical 
Holding, headquartered in Moscow, 
Russia, produced its first batch of tita-
nium powder just over sixty years ago, 
on May 21, 1961. The plant originated 
as workshop #8 of the Novotulsky Met-
allurgical Plant, which, in the middle 
of the last century, became an exper-
imental platform for the Central Re-
search Institute of Ferrous Metallurgy.

The enterprise was reputedly one of 
the first in Russia to master the pro-
duction of metal powders and products 
from heat-resistant alloys for the aer-
ospace industry. Over time, the plant’s 

production was supplemented with 
products made of high-purity chro-
mium, tungsten, molybdenum, re-
fractory and composite materials 
– all of which are in demand in the 
electronics, automotive, aircraft, 
shipbuilding and/or medical sec-
tors. In 2018, Polema began the pro-
duction of high-alloy metal powders 
for surfacing, spraying and additive 
technologies. 

High-entropy alloy powder grades 
for AM
The company also announced new 
Additive Manufacturing powder 

Russia’s Polema celebrates sixty years 
of metal powder production; introduces 
high-entropy alloy powder grades

Polema has been producing powders for the Powder Metallurgy industry 
for over sixty years (Courtesy Polema)

grades of high entropy alloys and 
Ni-Cr-Al-Y system alloys, suitable 
for use in aerospace and other crit-
ical industries. It is using gas atom-
isation to produce AP-CoCr23Ni26, 
AP-NiCr24Co24Al, AP-NiCr-
23Co23Al, AP-NiCr18Co18Cu20Al, 
AP-NiCr21Co21Mn20 and AP-NiCr-
20Co20Cu21 high-entropy alloy pow-
ders.

Advantages of the new materials 
include high corrosion resistance, 
ability to maintain strength and flex-
ibility at ultra-low temperatures as 
well as a stable phase composition 
during thermomechanical treatment.

The two Ni-Cr-Al-Y system alloys, 
which can be used as a metal sub-
layer for heat-protective coatings on 
parts of internal combustion engines, 
are AP-NiCr22Al10Y (analog of Amdry 
962) and AP-CrNi67Al12 (analog of 
Amperit 457.642). These are gas at-
omised and additionally alloyed with 
hafnium and rhenium. Previously at 
Polema, a reduction of oxides with 
calcium hydride was used for the 
production of Ni-Cr-Al-Y alloys.

“Polema continues to develop new 
types of products, which have no an-
alogs in Russia,” commented Aleksei 
Filippov, CEO of the plant. “The new 
products will be used in aircraft con-
struction, medicine and in other im-
portant industries.”

Currently, Polema sells its prod-
ucts in Russia and twenty other coun-
tries. The company has its own repre-
sentative offices in Europe and Asia.

www.polema-rus.com   
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Ipsen USA reports significant 
momentum in first half of 2021

Ipsen USA’s Vacuum Technology 
Excellence Center has report-
edly surpassed its record 2018 
pre-pandemic equipment sales 
pace during the first five months 
of 2021. While standard furnace 
sales have steadily recovered since 
late 2020, the furnace manufac-
turer cites a spike in the purchase 
of special equipment, including 

debind & sinter furnaces, vacuum al-
uminium brazers, units with oversized 
work zones, and high quench pres-
sure furnaces.

“Most of these projects have been 
in development for many months, 
some for years, and as the global 
economy showed early signs of re-
covery, many customers were anxious 
to act on their overdue investment 

plans,” stated Patrick McKenna, Ipsen 
USA president and CEO.

Despite varying degrees of uncer-
tainty across segments of the heat 
treat market, a diverse product port-
folio has helped bolster Ipsen’s global 
position as a provider of thermal pro-
cessing equipment and related ser-
vices. Recent orders include contracts 
from Asia, Canada and the United 
States, across industries such as Ad-
ditive Manufacturing, aerospace, com-
mercial heat treating and medical.

www.ipsenusa.com   

Thermo Fisher Scientific, headquar-
tered in Waltham, Massachusetts, 
USA, has introduced the Thermo Sci-
entific Phenom Pharos G2 Desktop 
Field Emission Gun – Scanning Elec-
tron Microscope (FEG-SEM), de-
signed to increase access to ad-
vanced nanomaterial research capa-
bilities. The instrument makes it pos-
sible for customers to use a tabletop 
microscope to intuitively characterise 
the size, shape and chemical compo-
sition of a wide range of nanoparti-
cles at high resolution.

Thermo Fisher Scientific launches 
desktop FEG-SEM for advanced 
nanomaterial research

With the Phenom Pharos G2, ma-
terials scientists can resolve the mor-
phology of nanomaterials in materials 
like metals, minerals and ceramics at 
2.0 nm resolution at 20 kV, paving the 
way to achieve advances in manufac-
turing, electronics, clean energy and 
other applications. Researchers can 
also image soft, beam-sensitive or in-
sulating samples at energy levels as 
low as 1 kV, obtaining high-resolution 
views into polymers and multilayer or-
ganic films without damaging or ob-
scuring their nanoscale features.

“The Phenom Pharos G2 pro-
gresses nanomaterial research by de-
livering high resolutions and a wide 
acceleration voltage range, all in a 
desktop system that can fit within a 
lab or office,” stated Rosy Lee, vice 
president and General Manager of 
Materials Science at Thermo Fisher. 
“From more advanced textiles and 
food packaging to improved solar and 
wind energy, this easy-to-use instru-
ment supports rapid innovation for a 
wide range of industries.”

The Phenom Pharos G2 is intended 
to be intuitive to operate and highly 
productive, making it a versatile instru-
ment for high-volume industrial and 
academic labs. The benefits include:

• High-resolution imaging: Users 
can obtain high-resolution im-
ages of 2.0 nm, compared to 
2.5 nm with the previous version

• Expanded energy range com-
pared with the previous model: A 
wider acceleration voltage range 
of 1-20 kV provides versatility to 
image a wide range of samples

• Fast time-to-image: Images can 
be obtained in just thirty seconds 
for high sample throughput

• Ease-of-use: An intuitive user in-
terface on a widescreen monitor

• Quick installation: Installation is 
40% faster than the previous ver-
sion, speeding time to results

• Enhanced reliability: An inte-
grated power supply and robust 
parts are designed to ensure the 
reproducibility of data and reduce 
interruptions to productivity

www.thermofisher.com   

The new Phenom Pharos G2 Desktop Field Emission Gun – Scanning Electron 
Microscope (FEG-SEM) is designed to increase access to advanced nanomate-
rial research capabilities (Courtesy Thermo Fisher Scientific)

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


http://www.chinacarbide.com


40 © 2021 Inovar Communications LtdPowder Metallurgy Review       Autumn/Fall 2021

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

sinterbased additive
manufacturing

MUT ADVANCED HEATING 

integrated 

sintering furnace 

for high volume production

next dimension of

 heat treatment

mut-jena.de

sinterbased additive
manufacturing

MUT

for high volume production

next dimension of

sinterbased additive
manufacturing

ADVANCED HEATING

for high volume production

next dimension of

 heat treatment

Tekna reports solid financial results for 
Q2 and half-year 2021
Tekna Holding AS, Sherbrooke, 
Quebec, Canada, reported a solid 
second quarter 2021, with revenues 
rising 95% to CAD $7.4 million (Q2 
2020: CAD $3.8 million), amid growth 
in recurring powder sales and a 
growing customer portfolio.

Revenues for the second quarter 
reached CAD $7.4 million, an in-
crease of CAD $3.6 million from Q2 
2020. Both business segments – ma-
terials and systems – recorded sub-
stantial gains, over 100% and 75% re-
spectively, compared to the second 
quarter 2020. This performance is at-
tributable to the recovery of the mar-
kets following the COVID pandemic, 
the growth in recurring powder sales 
and the growing customer portfolio.

Tekna announced two major new 
contracts in the period: a multi-year 
joint development agreement with 

leading Korean chemical company 
LG Chem to develop new materials 
that will improve the storage ca-
pacity and the cycle stability of lith-
ium-ion batteries, and a three-year 
agreement for Additive Manufac-
turing titanium powder with Airbus. 
Subsequent to the quarter, Tekna 
announced a ten-year AM supply 
agreement with a leading EU jet en-
gine & aerospace component OEM.

In May, Tekna announced that it 
had accepted an invitation from the 
National Center for Advanced Ma-
terials Performance to participate 
in a major aerospace qualification 
programme. Parts produced with 
Tekna’s powder material qualified 
under this programme will automat-
ically pass the initial design phase 
and analysis by the FAA, US Depart-
ment of Defense (DoD), and the Na-

tional Aeronautics and Space Adminis-
tration (NASA).

“Tekna extended positive revenue 
growth momentum into the second 
quarter, posting a 95% increase year-
on-year, while materials revenue more 
than doubled in the period,” stated Luc 
Dionne, Tekna Holding’s recently-ap-
pointed CEO. “I am proud to say that 
we have already secured 88% of the 
company’s full-year revenue target. 
While we are exercising a reasonable 
level of prudence in our spending, Tek-
na’s focus remains on the top line, set-
ting up the necessary infrastructure 
and resources to scale the Company 
and achieve its growth ambitions.”

“The favourable market condi-
tions that we have observed in the first 
six months are expected to continue 
throughout the year, and Tekna’s am-
bition to grow 2020 materials revenues 
of CAD ~$13 million to a run-rate of 
CAD ~$22 million in 2021 is well within 
reach,” Dionne added.

www.tekna.com   
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Verder Scientific acquires 
Mager Scientific
Verder Scientific GmbH & Co. KG, Haan, Germany, a di-
vision of the Verder Group, is to acquire all the shares of 
US-based Mager Scientific Inc., Dexter, Michigan, a dis-
tributor of metallographic and hardness testing equip-
ment in the USA, including the QATM product lines for 
metallographic preparation and hardness testing.

The acquisition is said to be based on a long-standing 
successful cooperation between the two companies and 
is expected to greatly improve Verder Scientific’s impact 
on the US market. Mager Scientific offers customers a 
full range of material testing solutions and consumables. 
In addition to comprehensive product and application 
know-how, the company will provide Verder Scientific 
with direct access to this important customer segment.

For Verder Scientific’s US entity, Verder Scientific 
Inc. based in Newtown, Pennsylvania, the acquisition of 
Mager Scientific provides an opportunity to merge sales 
channels and benefit from each other’s contacts. QATM 
will gain direct access to their US customer base to 
guarantee perfect customer service.

Together with the Mager business, Verder Scientific 
Inc aims to become a major player in the distribution of 
quality control equipment, with annual sales of approx-
imately $35 million. The new setup is expected to allow 
Verder Scientific to close more strategic deals with key 
accounts in the world’s largest economy and to fully ex-
ploit the synergies between the brands.

www.verder-scientific.com 
www.magersci.com   

ITS installs additional HIP 
system at its Bilbao facility
Isostatic Toll Services Bilbao SL (ITS Bilbao), Spain, is in-
stalling a second AIP52-15H Hot Isostatic Pressing (HIP) 
system, scheduled for commission in November 2021. It 
joins the facility’s first AIP52-15H HIP system which was 
installed and operational for the official opening of the 
facility in January 2020.

With a hot zone of Ø1114 x 2550 mm and a maximum 
pressure of 103 MPa, the system will provide ITS Bilbao 
with a full redundancy capacity for sensitive HIP strategic 
components. Just eighteen months since its opening, 
ITS Bilbao states that it is working with customers from 
three different continents in four different industries.

ITS Bilbao has developed a solid local supply chain for 
high tech goods and services, received approval from key 
Jet Engine Manufacturers and has been awarded Nadcap 
approval for the aviation industry. ITS Bilbao explains that 
these achievements mean it is technically and commer-
cially ready to double production capacity in order to pre-
pare for a post-COVID-19 surge in demand.

www.isostatictollservices.eu   

The UK’s Institute of Materials, Minerals and Mining (IOM3) 
has awarded its 2021 Ivor Jenkins Medal to Roger Lawcock 
CEng FIMMM. The prestigious award is presented to indi-
viduals in recognition of a significant contribution that has 
enhanced the understanding of materials processing or 
component production using Powder Metallurgy.

During his career, most recently at Stackpole Interna-
tional, Lawcock has focused on high-volume, high-perfor-
mance automotive applications based on lean alloys, high-
temperature sintering and improvements to core and sur-
face density. Lawcock is one of the pioneers of the roll-
densification process for gears, converting numerous 
gears from wrought to PM. He has been instrumental 
during the material and design development phases of 
several award-winning components throughout his career.

“I am honoured and thrilled to have received the Ivor 
Jenkins Medal and actually cannot think of the words to 
use to express my gratitude to all involved. I did meet Ivor 
a couple of times in the 1980s at PM ‘think-tank’ type 
meetings held in London, I was struck by his combined 
deep appreciation of academic knowledge and industrial 
application as well as his strong professional presence,” 
Lawcock stated. 

www.iom3.org   

2021 Ivor Jenkins Medal 
awarded to Roger Lawcock

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


42 © 2021 Inovar Communications LtdPowder Metallurgy Review       Autumn/Fall 2021

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

The first Titanium Powder Metal-
lurgy Technology and Application 
Summit Forum took place in Taizhou 
City, Jiangsu Province, China, on 
June 18, 2021. The successful confer-
ence, which was jointly held by China 
Powder Metallurgy Alliance (CPMA), 
Jiangsu Jinwu New Materials Co., 
Ltd. (JSJW), and Uniris Exhibition 
Shanghai Co., Ltd., welcomed nearly 
300 attendees representing 153 or-
ganisations from across China.

Reporting for Powder Metal-
lurgy Review magazine, Dr Chiou Yau 
Hung (Dr Q) stated that the confer-
ence focused on the topics of Metal 
Injection Moulding (MIM), metal 
powder, mixing, feedstock, debinding, 
sintering and application in high-ef-
ficiency titanium alloy, as well as Ad-
ditive Manufacturing and traditional 
processing.

First Titanium Powder Metallurgy 
Technology and Application Summit 
Forum in China reports success

After the conference presen-
tations and round-table Q&A ses-
sions, the common consensus was 
that the accelerated development 
of automobile manufacturing, con-
sumer electronics (3C products), 
5G communication, aerospace, bi-
omedical and other industries, was 
resulting in demand for advanced 
materials and innovative forming 
technologies such as Powder Met-
allurgy, MIM, and AM is expanding.

Thanks to the sponsorship of 
JSJW, guests were able to partici-
pate in all activities free of charge. 
Professor Guo Zhimeng of the Uni-
versity of Science and Technology 
Beijing, and JSJW founder, stated, 
“Jinwu assistance is only a small 
force in promoting the application 
of titanium and titanium alloy prod-
ucts. We hope that more end cus-

tomers can accept and use more 
titanium and titanium alloy de-
signs, and lead the whole industry 
further.”

Conference attendees were 
also given the opportunity to visit 
the production plant of JSJW, to 
learn about the manufacturing 
process of spherical titanium 
powder and the equipment spe-
cially designed to verify the per-
formance of the powder.

JSJW was also reported to 
have joined the powder technology 
R&D share platform (RDSP) es-
tablished by the CPMA. This pro-
ject is aimed at opening the re-
search resources of equipment 
and raw material suppliers to 
their customers, allowing the ex-
change of information through 
the platform to solve problems in 
product manufacturing.

Contact: Dr Chiou Yau Hung 
chiou_yh@yahoo.com.tw
www.cpma.com.cn
www.jsjinwu.com
en.uniris.cn   

The programme committee for the 
International Conference on Powder 
Metallurgy & Particulate Materials 
(PowderMet2022), which is scheduled 
to take place at the Portland 
Convention Center, Portland, Oregon, 
USA, on June 12–15, has issued a 
call for papers and presentations 

PowderMet2022 conference and 
exhibition to take place in Portland

covering the latest developments 
in Powder Metallurgy materials, 
processes, and applications. 
Sponsored by the Metal Powder 
Industries Federation (MPIF) and 
its affiliate APMI International, 
the four-day event is co-located 
with the Additive Manufacturing 

with Powder Metallurgy Conference 
(AMPM2022). The technical 
programme co-chairmen for 2022 
are Paul Hauck of SSI Sintered 
Specialties and Tim McCabe of 
OptiMIM.

“The annual PowderMet confer-
ence is the Powder Metallurgy in-
dustry’s strategic networking event, 
bringing delegates face-to-face, ex-
posing the latest research and devel-
opment, celebrating industry achieve-
ments, and more,” stated James 
P Adams, Executive Director/CEO, 
MPIF. “North America’s largest ex-
hibit, a collection of leading suppliers 
and service providers for PM, partic-
ulate materials, and metal Additive 
Manufacturing applications, will pro-
vide the cutting-edge advancements 
in the industry.”

Abstracts covering any aspect of 
PM and particulate materials tech-
nology are invited. The abstract sub-
mission deadline is November 5, 
2021. Further details are available 
through the conference website.

www.powdermet2022.org   
PowderMet2022 will take place in Portland, Oregon, USA, on June 12–15, 2022 
(Photo courtesy Eric Baetscher)
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World PM2022 Congress & Exhibi-
tion, organised and sponsored by the 
European Powder Metallurgy Asso-
ciation (EPMA), will be taking place 
in Lyon, France, October 9–13, 2022. 
The event will feature a world class 
technical programme, as well as a 
5000 m2 exhibition showcasing the 
latest developments from the global 
PM Supply Chain.

World PM2022 is set to attract in-
dustry leaders, decision-makers, 
respected academics and PM re-
lated companies and personnel from 

World PM2022 Congress & Exhibition will be taking place in Lyon, France, 
October 9–13, 2022 (Courtesy EPMA)

World PM2022 heads to Lyon; issues 
call for papers

across the supply chain. Along with 
an exhibition, social events such 
as the welcome reception and gala 
dinner will provide networking op-
portunities for those within the PM 
industry.

The programme of plenary, key-
note, oral and poster presentations 
will focus on all aspects of PM, in-
cluding:

• Powder production
• Consolidation technologies 

(Press & sinter, MIM, HIP, FAST, 
AM, etc.)

• Materials (ferrous & non ferrous 
materials, light materials, high 
temperature materials, func-
tional materials, hard metals, 
cermets and diamond tools, etc.)

• Applications (biomedical, aero-
space, automotive, energy, etc.)

• Tools for improving PM (test and 
evaluation, secondary opera-
tions, design and modelling, life 
cycle analysis, digitisation, etc.)

 
Exhibition
Running alongside the conference, 
the World PM2022 exhibition will 
bring together the entire Powder 
Metallurgy supply chain, including 
end-users, suppliers, researchers 
and delegates.

Held in the Lyon Congress Centre, 
the event is expected to attract over 
150 exhibitors from across the globe 
to showcase innovations, exchange 
ideas and network. 

Call for papers
In preparation for the event, au-
thors are invited to submit ab-
stracts of original, unpublished pa-
pers for presentation in the tech-
nical programme. Abstract submis-
sions can be submitted online be-
tween November 1, 2021, and Jan-
uary 19, 2022.

www.worldpm2022.com   

Liberty Powder Metals appoints metal 
powder distributor for UK & Ireland
Liberty Powder Metals, part of GFG 
Alliance’s Liberty Steel Group, has 
appointed Righton & Blackburns Ltd, 
Kingswinford, West Midlands, UK, as 
its sole distributor for all British and 
Irish markets in a deal that hopes to 
set the stage for the continued global 
growth of the company’s distribution 
network. The deal will enable Righton 
& Blackburns Ltd to stock an ini-
tial 10 tonnes of metal powder across 
Liberty Powder Metals’ portfolio. 
The company’s new business divi-
sion, Righton & Blackburns Powder 
Metals, will hold inventory at its ded-
icated national distribution centre in 
the West Midlands, which serves as 

a hub to customers for its ten service 
centres throughout the UK and Ire-
land.

“We are delighted to make this an-
nouncement today,” stated Dermot 
Desmond, Liberty’s Commercial and 
Business Development Manager. 
“With a renowned reputation for ser-
vice and customer satisfaction and 
operating in mission-critical sec-
tors such as aerospace & defence, 
Righton Blackburns Powder Metals 
was a natural choice when looking for 
a distribution partner to serve cus-
tomers across the UK and Ireland.”

“Availability of stock is a key re-
quirement to customers operating in 

the fast-moving manufacturing arena 
of Additive Manufacturing, PM-HIP 
and near-net shape production. With 
this deal, customers in the UK and 
Ireland will benefit from fast turna-
round times, including 24 hours on 
many standard items,” he added.

David Wycherley, Righton & 
Blackburns Managing Director, 
added, “We are excited to announce 
our new business division and our 
entry into the world of Powder 
Metallurgy. With Liberty Powder 
Metals, we believe we have found 
the right manufacturing partner 
given their unique atomisation 
processes incorporating anti-satellite 
technology, resulting in highly 
spherical powders.”

www.rightonblackburns.co.uk  
www.libertysteelgroup.com  
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LG and Magna anounce LG Magna 
e-Powertrain joint venture to focus 
on e-drive systems
LG Electronics (LG), Seoul, South 
Korea, and Magna International Inc. 
(Magna), Aurora, Ontario, Canada, 
have signed a transaction agree-
ment which establishes a joint ven-
ture between the two companies. 
The new company, called LG Magna 
e-Powertrain, is headquartered in 
Incheon, South Korea, and will man-
ufacture e-motors, inverters and on-
board chargers and related e-drive 
systems.

The creation of the joint ven-
ture is expected to leverage Magna’s 
strength in electric powertrain sys-
tems and automotive manufacturing 
with LG’s expertise in component 
development for e-motors and in-
verters. LG Magna e-Powertrain will 
be made up of more than 1,000 em-
ployees in the US, South Korea and 
China.

Cheong Won-suk will lead the new 
company as CEO, having been em-
ployed by LG for twenty years and 
most recently as vice president and 
head of the LG Vehicle component 
Solutions Company’s Green Busi-
ness. Prior to LG, Cheong spent 
nearly a decade with Daewoo Mo-
tors R&D.

Javier Perez, who has been with 
Magna since 2016, will be the new 
company’s COO. In this role, he will 
be responsible for overseeing the 
day-to-day operations of the joint 
venture. Perez brings nearly twenty-
five years of automotive manufac-
turing and quality control experience 
to LG Magna e-Powertrain, eighteen 
of those based in Asia.

“Partnering with Magna enables 
LG to scale-up its global production, 
provide additional business opportu-
nities and offer synergies in procure-
ment and technological innovation,” 
stated Cheong. “The integrated and 
collaborative approach is expected 
to deliver quickly for customers and 
capitalise on the rapid growth of 
the worldwide electric powertrain 
market.”

The design, engineering and man-
ufacturing synergies created by LG 
Magna e-Powertrain is expected to 
enable both companies to quickly 
react to market trends and capitalise 
on the growing global shift toward ve-
hicle electrification. The new com-
pany will develop powertrain compo-
nents that offer automakers a scal-
able portfolio, from complete so-

lutions enabling electrification and 
functionality to integrating intelligent 
operating software and controls in 
new e-drive systems.

Perez commented, “The market 
for e-motors, inverters and elec-
tric drive systems is expected to have 
significant growth between now and 
2030. Our joint venture company 
brings together experts from Magna 
and LG to deliver a world-class port-
folio of electric solutions. Leveraging 
existing technologies, engineering 
capabilities and global footprints, LG 
Magna e-Powertrain seeks to enable 
advancements that help automakers 
achieve some of the biggest chal-
lenges ahead in electrifying their full 
vehicle lineups.”

www.lgmagna.com   

LG Magna e-Powertrain is headquar-
tered in Incheon, South Korea (Cour-
tesy LG/Magna)

Element Six to launch new range of 
heavy-duty carbide tools
Element Six, part of the De Beers 
Group, reports that it is set to 
launch the HD™ Series, a new 
range of heavy-duty tools designed 
to provide superior performance, 
extended tool life and improved re-
liability for milling and reclaiming 
operations.

The HD Series, which will be 
fully available in 2022, combines a 
new larger body and washer disc 
with Element Six’s premium Mas-
terGrade™ carbide. The tools’ 
larger body contains more steel 
which leads to extended tool life 

and increased wear resistance, im-
proving performance in highly abra-
sive conditions where the steel body 
typically wears quickly.

The HD Series will provide oper-
ators with a choice of four new Mas-
terGrade tips, enabling them to se-
lect the tool that best meets the 
need of their application, achieving 
superior performance while re-
ducing overall tool costs.

Element Six’s MasterGrade car-
bide uses the company’s proprietary 
nanotechnology to enhance the co-
balt binder matrix and optimise wear 

without impacting the bit’s tough-
ness. These carbides are said to re-
sult in a versatile bit that offers in-
creased operating efficiency com-
pared to competitor products.

Markus Bening, Sales Director 
for Mining, Road, & Wear Parts at, 
Element Six, stated, “The HD Series 
will provide milling and reclaiming 
operations with improved overall 
performance and flexibility to en-
sure that the tool matches the ap-
plication in question. The tool’s in-
creased size makes it suitable for 
highly abrasive conditions and en-
ables operators working in those 
conditions to utilise the toughness 
of MasterGrade.”

www.e6.com   
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UK government awards 
£91M for green automotive 
technology projects

The UK government has awarded £91 million in funding 
to support the development of low-carbon automotive 
technology, including hydrogen engines and ultra-fast 
charging batteries. The funding has been awarded to four 
projects through the Advanced Propulsion Centre (APC) 
Collaborative Research and Development competition, 
which supports the development of innovative low carbon 
automotive technology. Together, the projects could save 
almost 32 million tonnes of carbon emissions, equivalent 
to the lifetime emissions of 1.3 million cars, and secure 
over 2,700 jobs across the UK.

The aim is to address motorists’ concerns regarding 
the adoption of electric vehicles by cutting charge times 
and boosting driving range, helping to make electric vehi-
cles more affordable, efficient and convenient.

The four projects awarded funding include:

• BMW-UK-BEV in Oxford will receive £26.2 million to 
develop an electric battery to rival the driving range of 
internal combustion engines

• Project CELERITAS in Birmingham will receive £9.7 
million to create ultra-fast charging batteries for 
electric vehicles that can charge in as little as twelve 
minutes

• The BRUNEL project in Darlington will receive £14.6 
million to develop a novel zero-emission, hydrogen-
fuelled engine

• REEcorner in Nuneaton will receive £41.2 million to 
radically redesign light and medium-sized commer-
cial electric vehicles by moving the steering, braking, 
suspension and powertrain into the wheel arch, ena-
bling increased autonomous capability, storage space 
and design flexibility

The government has previously announced the end of 
the sale of new petrol and diesel cars in the UK by 2030 
and is currently consulting on phasing out the sale of new 
diesel and petrol heavy goods vehicles (HGVs) by 2040, as 
set out in the government’s Transport Decarbonisation 
Plan.

“These projects tackle some really important chal-
lenges in the journey to net-zero road transport,” stated 
Ian Constance, CEO at the Advanced Propulsion Centre. 
“They address range anxiety and cost, which can be a bar-
rier to people making the switch to electric vehicles and 
they also provide potential solutions to the challenge 
of how we decarbonise public transport and the move-
ment of goods. By investing in this innovation, we’re taking 
these technologies closer to the point where they are 
commercially viable, which will strengthen the UK’s auto-
motive supply chain, safeguard or create jobs and reduce 
harmful greenhouse emissions.”

www.apcuk.co.uk | www.gov.uk   

Sunrock Ceramics specializes in high 
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David Graf named vice and group 
president of Carpenter Technology’s 
Specialty Alloys Operations

Carpenter Technology Corporation, 
Philadelphia, Pennsylvania, USA, 
has appointed Dr David Graf to lead 
Carpenter Technology’s Specialty 
Alloys Operations (SAO) business 
segment as vice president and 
group president – SAO, effective 
July 1, 2021.

“David’s demonstrated 
leadership, strong business acumen 
and deep technical knowledge 
will play a pivotal role in ensuring 
SAO and Carpenter Technology 
continually deliver as the 
preferred solutions provider to our 
customers,” stated Tony R Thene, 
president and CEO.

Since joining the company in 
2018 as Chief Technology Officer, 

Dr Graf has been instrumental in 
driving improvements in multiple 
disciplines. In this position, he 
increased the focus of the R&D 
organisation on strategic alignment 
with commercial targets, resulting 
in higher value, customer-driven 
R&D investments, as well as 
accelerated innovation. He also 
oversaw the company’s intellectual 
property portfolio and developed 
and executed a strategy to increase 
the quality and quantity of patent 
filings.

The company’s electrification 
centre of expertise at its Reading, 
Pennsylvania facility was launched 
in collaboration with Dr Graf and 
the commercial team, who hired 

talent and drove capital investments. 
Additionally, in 2020, Dr Graf 
assumed leadership of the Carpenter 
Additive business where he led 
activities to restructure, reorganise 
and streamline the business 
activities.

Prior to joining Carpenter 
Technology, Graf worked for WR 
Grace for eight years, where he 
served as Global R&D Director, as 
well as General Manager Americas 
and vice president of Marketing 
for the Specialty Catalysts division. 
Prior to that, he worked for The Dow 
Chemical Company for over a decade 
in a variety of R&D leadership roles.

Dr Graf holds a Bachelor of 
Science degree in Chemistry from 
Michigan State University; his PhD 
is from the University of Minnesota. 
He also worked as a Postdoctoral 
Associate at the Massachusetts 
Institute of Technology.

www.carpentertechnology.com   
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Tenneco’s research on green 
e-fuels may extend market 
life of ICEs

Auto part maker Tenneco, headquartered in Lake Forest, 
Illinois, USA, has partnered with academics and industry 
experts to explore synthetic fuels (e-fuels) in a collabora-
tive effort known as the NAMOSYN project. The project will 
examine the technical possibilities and commercial feasi-
bility of synthetic fuels, a near-term solution that could ex-
tend the market lifespan of the internal combustion engine 
(ICE) by minimising its carbon footprint, thus making it a 
viable option amidst the automotive industry’s green revo-
lution.

Synthetic fuels for passenger vehicles, commercial 
trucks and marine applications may play an important role 
in achieving near-zero emissions mobility, by using renew-
able energy sources (e.g., solar or wind) to create a closed 
CO2 ‘well-to-wheel’ cycle. As a climate-neutral alterna-
tive to petroleum-based fuels, they also offer the potential 
for significantly reduced overall emissions, which Tenneco 
hopes will allow its Clean Air experts to better manage any 
remaining pollutants through the post-treatment process.

Synthetic fuels can be used in today’s gasoline and 
diesel engines, with only minor modifications required for 
most e-fuels, either alone or in blends with conventional 

fuels – this makes them suitable for both vehicles with 
traditional ICEs and hybrids. Additionally, the e-fuels 
can be made available to consumers by using the ex-
isting, well-developed fuel distribution and filling station 
infrastructure with only minor adjustments, making the 
technology even more appealing as a fast-to-market so-
lution.

To minimise climate impacting emissions, synthetic 
fuels are, preferably, produced using electricity that 
is generated from carbon-neutral renewable sources. 
In the case of OME and DMC, synthetic fuels such as 
methanol, ethanol, MTG Fischer Tropsch Diesel, and 
others can be produced with hydrogen by electrolysis – 
also generated by using surplus fluctuations in renew-
able electricity – and carbon dioxide, which comes from 
industrial waste gasses or from the air. The next process 
step converts the syn gas to synthetic fuels. This method 
ensures that a closed CO2 cycle can be created, wherein 
the vehicle emits only as much CO2 as was originally ex-
tracted from the air to produce these synthetic fuels.

One of the advantages of synthetic fuels is that their 
composition can be developed specifically to meet the 
needs and different performance requirements of their 
applications. In order to achieve the highest possible ef-
ficiency (e.g., via so-called lean combustion), adjust-
ments to engine control and hardware are necessary, 
depending on the engine type.

“It is widely acknowledged that solutions must be 
found to reduce a vehicle’s carbon footprint,” stated 
Steffen Hoppe, Director Global Technology for piston 
rings and cylinder liners at Tenneco’s Powertrain busi-
ness group in Burscheid, Germany. “In addition to light 
vehicles, internal combustion engines are also popular 
in trucks, marine propulsion, construction equipment 
and agricultural machinery.”

“Regardless of the differing opinions when full elec-
trification will be reached, any technology that we can 
adopt now that enables a significant reduction in CO2 
emissions, or even CO2-neutral operation of the IC en-
gine, will be an essential contributor to the timely 
achievement of climate targets,” he continued. “We are 
excited to be an active part in the development of this 
type of technology.”

In line with this goal is Tenneco’s involvement in the 
German-state-funded NAMOSYN project. From its Bur-
scheid location, equipped with nineteen fully automated 
and monitored high-performance test cells, a team is 
actively investigating how innovative piston ring designs 
can be combined with synthetic fuels in order to develop 
mobility concepts with the lowest emissions, with an 
eventual target of zero.

The NAMOSYN project also intends to develop cost- 
and energy-efficient manufacturing processes for syn-
thetic fuels and to test them in internal combustion en-
gines. In the diesel sector, this notably concerns the 
group of oxymethylene ethers (OME); for gasoline en-
gines, dimethyl carbonate (DMC) and methyl formate 
(MeFo). In parallel, a wide range of different material 

Synthetic fuels for passenger vehicles, commercial trucks 
or even marine applications can play an important role 
in achieving a near zero emissions mobility, by using 
renewable energy sources, such as solar or wind power, 
to create a closed CO2 cycle when viewed from a holistic 
‘well-to-wheel’ perspective (Courtesy Tenneco)
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configurations are tested to determine the optimum syn-
thesis and composition over/across the entire process 
chain.

Initial results of the current research are said to be 
promising. “By using synthetic fuels in internal combus-
tion engines, we have been able to demonstrate a reduc-
tion of 50% or more in all nitrogen oxide, carbon monoxide 
and particle emissions,” commented Bartosch Gadomski, 
Senior Test Engineer and Project Manager NAMOSYN at 
Tenneco. “In order to actively support the timely market 
introduction of synthetic fuels as far as possible, we also 
test mixtures or blends of conventional fuels and e-fuels 
under real conditions on our engine test benches.”

In the final step, these test units are installed in test 
vehicles and examined for driving behaviour and emis-
sions. In addition, the compatibility of the e-fuels with the 
existing infrastructure for fuels, such as tank trucks or 
filling station systems, is evaluated, and solutions based 
on any new requirements are developed.

Hoppe concluded, “The development of new vehicles 
with ICE powertrains must pursue the goal that these 
drives will be climate-neutral. We need synthetic fuels 
and hydrogen from sustainable energy sources in order to 
achieve the climate targets for future cars and trucks, but 
also for the millions of existing vehicles powered by an in-
ternal combustion engine.”

www.tenneco.com   

The Federation of European Materials Societies (FEMS), a 
not-for-profit association of twenty-eight European mate-
rials societies and associations covering a variety of sci-
ence & engineering fields, has announced its 2021 award 
winners. The FEMS European Materials Gold Medal, 
awarded in recognition of outstanding contributions to the 
field of Materials Science and Engineering, was presented 
to Professor José Manuel Torralba of Universidad Carlos III 
Madrid (UC3M), Spain.

Torralba has been Head of the Materials Science and En-
gineering Department, vice-rector for Academics Infrastruc-
tures and vice-rector for Research and Innovation at MSE at 
UC3M, as well as Deputy Director of Institute IMDEA Mate-
rials, Director-General for Universities and Research of Ma-
drid Regional Government and Higher Artistic Arts Studies. 
He is currently a Professor of MSE at UC3M.

“I am very honoured to be awarded with the FEMS Gold 
Metal, but also overwhelmed. All previous winners are a 
reference in my academic career,” stated Torralba. “To be-
long to the same list is, to me, much more than a prize. It 
is another reason to still work hard in this exciting field.”

www.fems.org   

FEMS awards Gold Medal to 
Prof José Manuel Torralba
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GKN Automotive accelerates eDrive 
development to meet rising demand
GKN Automotive is accelerating 
its development of next gener-
ation eDrive technologies in re-
sponse to the rapidly increasing 
global demand for electric vehicles 
(EVs). The new systems, utilising 
and harnessing 800V technologies, 
are already at advanced stages of 
development and being tested in 
real-world conditions.

Future eDrive technologies are 
expected to deliver many bene-
fits for EV owners, including faster 
charging times and superior per-
formance. The greater systems ef-
ficiencies they bring will also lead 
to an increased driving range, 
something which is currently a key 
obstacle for consumers wanting 

to make the switch to a battery-
electric car. Efficiencies could 
also lead to car makers opting to 
use smaller batteries, thus re-
ducing vehicle cost, complexity 
and weight. 

The company’s rapid develop-
ment of next-generation eDrive 
systems is being enhanced 
through working in Formula E, a 
single-seater racing championship 
for electric cars, as a partner to 
Jaguar Racing. This atmosphere 
means constant testing to im-
prove efficiency, performance and 
extending the range of batteries, 
all of which is able to benefit road 
customers down the line. Devel-
opments currently being honed for 

Jaguar Racing will likely be available 
on road cars in just three years.

www.gknautomotive.com   

The new systems based on 800V 
technologies are already at advanced 
stages of development and being 
tested in real-world conditions (Cour-
tesy GKN Automotive)

TWI partners with C4 Carbides to form 
super hard saw blade teeth
TWI, Cambridge, Cambridgeshire, UK, 
has for the past two years been part-
nering with C4 Carbides, Newmarket, 
Suffolk, UK, on the ‘SmartTeeth’ pro-
ject. Funded under InnovateUK, the 
SmartTeeth partners are using Laser 
Beam Powder Bed Fusion (PBF-LB) 
to fuse super-abrasive powder and 
form tooling grade hard materials 
into net-shape cutting teeth for saw 
blades.

For high-performance cutting 
blades, the most common tooth tip 
material is tungsten carbide. How-
ever, a ‘tipped’ blade traditionally 
uses less than 1% of the starting 
quantity of high value wear mate-
rial, with the rest either machined 
off during the manufacturing pro-
cess or left on the substrate and 
subsequently discarded when the 
sharp edges are worn.

The SmartTeeth project aims to 
leverage the design freedom of Ad-
ditive Manufacturing to create a 
new generation of saw blades with 
complex cutting tip designs with 
performance unparalleled by tradi-
tional manufacturing. It also aims 
to deliver environmental bene-
fits such as material savings of 70-
80% and energy and production 
savings of over 50% when com-
pared to conventional carbide saw 
blade manufacturing.

www.twi-global.com
www.c4carbides.com   

Wear-resistant materials from VBN 
Components, Uppsala, Sweden, 
have attracted the interest of the 
US Armed Forces, who have chosen 
to evaluate three of the company’s 
Vibenite® alloys. The alloys have been 
chosen for the reputed high perfor-
mance and long lifetime of the re-
sultant additively manufactured 
metal components.

VBN Components receives US military 
order for Vibenite alloys

”This order is of significant im-
portance to us as it may lead to 
follow-up orders from sub-suppliers 
of the United States Armed Forces, 
but also from many other actors 
– for instance, in Europe,” stated 
Johan Bäckström, CEO of VBN 
Components AB.

Since its establishment in 2008, 
VBN Components has focused on 

developing wear-resistant metals 
with superior properties than 
those conventionally manufac-
tured. 

Amongst the Vibenite mate-
rials, the company has reported 
‘the world’s hardest steel’ and 
‘the world’s only additively manu-
factured cemented carbide’. The 
company is currently in a strong 
expansion phase and states that it 
sees North America as a valuable 
market.

www.vbncomponents.se   
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Hyperion expands portfolio of 
titanium metal powder technology
Hyperion Metals Limited, Belmont, 
North Carolina, USA, has entered into 
an agreement with Blacksand Tech-
nology, LLC, West Valley City, Utah, 
to investigate the commercial devel-
opment of spherical titanium metal 
powders using Blacksand’s Granula-
tion-Sintering-Deoxygenation (GSD) 
technology.

This follows on from the previous 
agreement with Blacksand for the 
hydrogen assisted metallothermic re-
duction (HAMR) technology, which, 
when combined with GSD and Hype-
rion’s Titan Project, has the potential 
to provide a sustainable, zero carbon, 
low-cost and fully-integrated tita-
nium spherical metal powder supply 
chain in the US. The Titan Project 
covers nearly 6,000 acres of titanium, 
rare earth minerals, high-grade silica 
sand and zircon-rich mineral sands 
properties in Tennessee.

“Titanium metal is the superior 
metal for a wide range of advanced 
applications, from aerospace to de-
fence, and it should also be the log-
ical choice for industrial and ci-
vilian applications,” stated Anasta-
sios Arima, CEO and MD of Hyperion 
Metals. “Titanium’s widespread adop-
tion has been held back in sectors 
such as consumer goods and electric 
vehicles due to its high cost.”

The combination of the HAMR and 
GSD technologies together with ad-
vances in metal Additive Manufac-
turing may offer Hyperion a pathway 
to dramatically reduce both the 
cost and carbon emissions of tita-
nium metal components. The com-
pany hopes to utilise these sustain-
able technologies in order to accel-
erate the rapid penetration of tita-
nium in current and widespread mo-
bility. Consumer vehicles, trains and 

drones can open up as high-growth 
markets for titanium in order to light-
weight, thus increasing energy effi-
ciency.

HAMR is said to have demon-
strated potential to produce titanium 
powders with low-to-zero carbon in-
tensity, significantly lower energy 
consumption, significantly lower cost 
and at product qualities which exceed 
current industry standards. The GSD 
technology is a thermochemical pro-
cess which combines low-cost feed-
stock material with high-yield pro-
duction, and can reportedly produce 
spherical titanium and titanium alloy 
powders at a fraction of the cost of 
comparable commercial powders.

The patented GSD technology was 
developed by Dr Z Zak Fang and his 
team at the University of Utah, USA, 
with government funding from Ad-
vanced Research Projects Agency – 
Energy, a US government agency de-
voted to the promotion and funding of 
advanced-energy research.

Dr Fang stated, “We look for-
ward to commercialising the HAMR 
and GSD technologies with Hype-
rion Metals. These technologies have 
produced titanium metal and pow-
ders that consistently met the pu-
rity requirements defined by industry 
standards and they have the poten-
tial to significantly lower the costs 
and carbon emissions of producing 
titanium metal and powders. These 
technologies have the capacity to 
drastically alter the titanium, stain-
less steel and aluminium markets 
and increase the range of applica-
tions for high performance, light-
weight and low-cost titanium parts.”

www.blacksandtechllc.com 
www.hyperionmetals.us   

Hyperion Metals and Blacksand Technology’s agreement aims to provide a 
sustainable, zero-carbon titanium spherical metal powder supply chain in the 
US (Courtesy Hyperion Metals)
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In normal times, the Metal Powder 
Industries Federation (MPIF) would 
hold PowderMet – its biggest confer-
ence and trade show – every year, 
historically attracting about a thou-
sand attendees, many of them from 
outside North America. However, 
since the COVID-19 pandemic hit in 
the early spring of 2020, and with 
the associated shutdowns in travel 
(especially at the international 
level), and reductions in face-to-face 
interaction, along with disruption of 
many businesses’ activity levels, the 
conference scheduled to be held in 
June of 2020 in Montreal, Quebec, 
Canada, was cancelled. 

In 2021, following a decline in 
case numbers and hospital admis-
sions, the MPIF made the early 
– and, in this author’s opinion, 
brave – decision to hold a hybrid 
conference from June 20–23 in 
Orlando, Florida. After over a year 
of confinement and restrictions, 
the opportunity to interact was 
welcomed by the industry, and it was 
with much anticipation that many 

players in the Powder Metallurgy 
industry descended on Orlando for 
the event, with more joining online. 
Running alongside PowderMet were 
the co-located AMPM 2021, the 
Additive Manufacturing with Powder 
Metallurgy Conference, and Tungsten 

2021, the 10th International Confer-
ence on Tungsten, Refractory & 
Hardmaterials.

The event was held at the Swan 
and Dolphin Hotel in Walt Disney 
World, immediately adjacent to Epcot 
Center. Besides being a major centre 

June 2021 marked a welcome, if cautious, return to normality for the North 
American PM industry as PowderMet2021 was held once again. Through the 
COVID-19 pandemic, the industry had been forced to forego not just its typical 
calendar of networking and knowledge exchanges, but faced the added blow of a 
cancelled PM World Congress in 2020. Bernard North attended PowderMet2021 
on behalf of PM Review, and here offers an overview of the conference, the 
optimistic atmosphere on the trade show floor, and the market developments 
reflected in the programme and exhibitor list.

PowderMet2021: A cautious 
return to normality for 
North America’s PM industry

PowderMet2021 report

Fig. 1 The audience during the plenary session at PowderMet2021
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for visitors to theme parks in the 
Orlando area, the hotel is a prime 
site for trade shows and conferences. 
Vacationers, some wearing Mickey 
Mouse ears, mingled with conference 
attendees sporting their MPIF badges 
in the hotel lobby and bar area.

By the start of the event, about 
500 people had signed up, roughly a 
quarter of them for the online/’virtual’ 
side of the event. Travel complica-
tions associated with the pandemic 
meant that virtually no attendees 
were physically present from outside 
the USA and, in addition, many US 
organisations had implemented 
restrictions on travel and other 

expenses following a difficult 2020. 
About fifty organisations had booths 
in the trade show, which could also 
be accessed virtually, as could the 
general and technical conference 
sessions. Many technical presenta-
tions were made remotely by the 
authors. In this attendee’s opinion, it 
all worked out.

Effects of the pandemic 

From the point of view of the event 
itself, other than the reduced 
overall attendance and a participa-
tion skewing heavily towards online 

rather than in person, several signs 
of the effects of the pandemic were 
visible. Attendees placed a colour 
code on their badges indicating their 
preference for social distancing, 
hand sanitiser stations were widely 
available, antiseptic wipes were 
provided to trade show exhibitors, 
MPIF face masks were provided to 
all, and attendees were asked to 
conduct a self-health check each 
morning. However, face masks were 
not mandatory at the event or in hotel 
areas, except for hotel and contractor 
staff, and most attendees did not 
wear them.

In the conference opening session, 
James P Adams, the MPIF’s Execu-
tive Director/CEO, mentioned that 
APMI membership had dropped 
off during the pandemic and that 
all 2021 Orlando registrants would 
receive a full year gratis to ‘jump 
start’ the rebuilding of membership 
levels. Following Adams’s address, 
Dean Howard, MPIF president 
and president of North American 
Hoganas, gave an overview of the 
industry in 2020.

As reported in this magazine’s 
news section, the PM industry in 
the US saw a major tonnage drop 
of around 19% from 2019 to 2020 in 
most categories of metal powder, 
with the reduction primarily occur-
ring from April through June 2020, 
largely due to closures of automo-
tive engine plants, with automotive 
accounting for approximately 70% 
of North American powder metal 
production volume. Some product 
categories increased, however – 
notably lawn and garden equipment, 
driving up demand for PM parts for 
small engines and other components, 
as well as MIM and additively manu-
factured components for various 
industries. In general, since late June 
2020, demand has fully recovered. 

Some areas grew in 2020, 
including MIM, by about 4%, and 
AM, which saw very high growth, 
but for which no figure was given. 
The area hardest hit in the industry, 
according to MPIF statistics, was 
tungsten carbide, which saw a reduc-
tion of approximately 35% in powder 
tonnage due to widespread produc-

Fig. 2 The conference was held at the Swan and Dolphin Hotel in Walt Disney 
World, Florida, USA

“The area hardest hit in the industry, 
according to MPIF statistics, was 

tungsten carbide, which saw a reduction 
of approximately 35% in powder 

tonnage due to widespread production 
cuts across not only automotive, but also 
civil aerospace, oil and gas exploration 

and mining.”
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tion cuts across not only automotive, 
but also civil aerospace, oil and gas 
exploration and mining.

Talking to numerous trade show 
attendees reinforced the overall 
impression given by these statistics, 
but without exception the attitude 
throughout the show was very posi-
tive. In part, this is due to natural 
optimism and positive thinking, but, 
in addition, a full year had passed 
since the ‘bad times’ at the peak of 
COVID-19, and, at present, many 
companies’ business is booming. 
Furthermore, many US compa-
nies have a July 1–June 30 fiscal 
year; hence, the sharp downturn was 
already accounted for in a previous 
accounting year and is thus almost 
‘ancient history’ in a fast-paced busi-
ness environment.

MPIF 2021 awards

As is traditional at every annual 
MPIF conference, many awards were 
handed out, for distinguished service 
to the industry and for especially 
impressive parts. In 2021, as in recent 
years, the majority of the part awards 
went to MIM producers. In conven-
tional press and sinter PM, Grand 
Prizes were won by Phoenix Sintered 
Metals and its customer Dana Incor-
porated (Fig. 3), and by Metalpo Ind 
e Com Ltda and its customer Groupe 
SEB – Arno Clock Krups Panex 
Penedo Rochedo (Fig. 4). Awards of 
distinction were given to Sintergy 
Inc. and its customer Knott Brake 
Company; Singhal Sintered Pvt Ltd; 
Nichols Portland and Capstan. 

Three individuals were singled 
out for special honours during the 
event: Thomas (Tom) W Pelletiers II 
of Kymera International, and Cynthia 
(Cindy) Freeby of Ametek Specialty 
Metal Products, were awarded 
the 2020 and 2021 Fellow Awards, 
respectively, while Professor Randall 
(Rand) German received the Kempton 
H. Roll PM Lifetime Achievement 
Award. Rand remains very active in 
the PM field, writing frequently for 
the publisher of PM Review, and he 
recently developed a series of thirty 
online lectures for Powder Metallurgy 

Fig. 3 Phoenix Sintered Metals and its customer Dana Incorporated received 
a Grand Prize in the Automotive Category PM of the MPIF’s PM Design 
Excellence Awards for this stepped planetary gear used in a ridged rear axle 
gear box for battery electric light commercial vehicles (Courtesy MPIF)

Fig. 4 A Grand Prize in the Hardware/Appliances Category PM was awarded 
to Metalpo Ind e Com Ltda and its customer Groupe SEB – Arno Clock Krups 
Panex Penedo Rochedo, for an SMC superior and inferior stator for a mono-
phase induction motor for a ceiling fan (Courtesy MPIF)

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


60 © 2021 Inovar Communications LtdPowder Metallurgy Review       Autumn/Fall 2021

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

Technology (PMT) certification, as well 
as publishing his new book, The Tung-
sten Heavy Alloy Handbook, published 
by the MPIF.

The effect of vehicle 
electrification on PM

Dean Howard, in his general session 
address, stated that the average 
North American light truck/SUV 
currently contains about 27 kg (60 lb) 
of PM parts, while the corresponding 
figure for small SUVs was about 
18 kg (40 lbs) and cars contain 9 kg 
(20 lbs). Hybrid vehicles, despite 
featuring an internal combustion 
engine (ICE), generally contain less 
PM parts, while Battery Electric 
Vehicles (BEVs) average only about 
3 kg (6 lbs) of PM content. The 
overall average per vehicle was about 
17 kg (37 lbs) in 2020, and is already in 
gradual decline due, primarily, to the 
downsizing of engines. 

With further engine downsizing, as 
well as an expansion in the market for 
and production of BEVs and hydrogen 
fuel cell vehicles, much of it driven by 
state or national government legis-
lation and/or tax preferencing, it is 
critical that the industry finds and 
commercialises applications besides 
those found in ICEs and their associ-
ated multi-gear transmissions.

This theme was enlarged upon by 
the keynote speaker Edwin Pope of 
IHS Markit, who presented a series of 
graphs of different automotive appli-
cations, on a global basis, projected 
from 2020 to 2033. Pope’s analysis 
indicates average CAGR of 21.5% for 
BEVs during this timeframe, although, 
due to an increase in the overall 
global market, the demand for ICEs 
is expected to remain quite flat at 
about 80 million annually, albeit with 
an initial jump in 2022 corresponding 
to recovery from the COVID-19 reces-
sion, followed by a very gradual 
decline. 

By 2030, it is still expected that 
about 75% of cars and light trucks 
globally – about 80% in North America 
– will have ICEs, the majority of them 
being used in hybrids (Figs. 5–8). Pope 
did not project growth for H2/fuel cell  

MHEV
37%

FHEV
7%PHEV

10%

BEV
29%

ICE & Stop start
17%

Europe

Fig. 5 IHS Markit’s forecast of propulsion system production for North America 
by 2030, as highlighted by Edwin Pope at PowderMet2021, comparing ICE and 
stop start, MHEVs (mild hybrid electric vehicles), FHEVs (full hybrid electric 
vehicles), PHEVs (plug-in hybrid electric vehicles) and BEVs (battery electric 
vehicles)

Fig. 6 IHS Markit’s forecast of propulsion system production for Europe by 
2030, as highlighted by Edwin Pope at PowderMet2021

Fig. 7 IHS Markit’s forecast of propulsion system production for Japan, South 
Korea by 2030, as highlighted by Edwin Pope at PowderMet2021
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vehicles as he felt there was, at 
present, too much uncertainty on 
large scale commercialisation, 
although larger trucks and buses with 
centralised fuelling facilities will likely 
use that technology. 

ICEs will continue to downsize 
due to use in hybrids, as well as 
turbocharger and other efficiency 
advances, but the transitions from 
V8 to V6 and V6 to L4 are largely 
complete now, and the main shift will 
be a continuation of the trend from L4 
to L3. A similar picture was presented 
for specific drivetrain components, 
with the most significant being trans-
missions where a significant shift to 
continuously variable transmissions 
(CVTs) is expected, linked to hybrid 
growth (although not all hybrids use 
CVTs).

This author had expected to hear 
of a bigger and faster anticipated 
decline in ICEs, based on announce-
ments from some state and national 
governments, media coverage and 
company articles and announce-
ments. Pope clearly expects that the 
shift to electric vehicles will be slower 
than may be expected in the ‘popular 
consciousness’; he alluded (and, from 
this author’s individual conversations 
with conference attendees, it was 
clear such doubts are widespread) 
to concerns about the high cost, 
insufficient charging infrastructure 
and insufficient non-fossil 365/24 
electrical generation capacity facing 
BEV adoption, and the environmental 
issues, including greenhouse gas 
generation, of large-scale strategic 
metals mining and processing, battery 
degradation and recycling technology, 
etc.

Pope went on to discuss individual 
automotive components, many of 
them ‘propulsion method agnostic’ 
(i.e., necessary regardless of the 
type of propulsion system used). In 
some cases, PM is already used to 
some extent, while other components 
represent entirely new opportuni-
ties. Examples include soft magnetic 
composites (SMCs), battery tabs, heat 
exchangers for headlights, stators, 
pumps, high-pressure fuel pump 
components, fuel injectors, ‘ignition 
jetting’ ignition systems, valve-

train gears, pistons, new valve seat 
designs, shock absorber valves, elec-
tronic limited slip differentials, brake 
components, linear activators, and 
steering and suspension components. 
PM offers both design flexibility – and, 
in some cases, better performance 
outright – that can adapt to changing 
end markets.

Finally, Pope noted the explosive 
growth of Additive Manufacturing, 
with estimated sales across all user 
industries growing from about $20 
billion in 2020 to an estimated $160 
billion by 2033, about 30% being in the 
automotive sector. Rapid increases in 
build speeds have reduced costs and 
begun to allow the production of more 
unique parts.

The overall takeaway from these 
presentations and other input gath-
ered during the trade show is that 

PM’s ‘bread and butter’ automotive 
applications are not going to disappear 
quickly and should continue to provide 
a high percentage of the industry’s 
volume for many years. Experience will 
tell whether the shift away from ICEs 
will follow the time scale projected by 
Pope, or occur more rapidly – perhaps 
due to the commercialisation of major 
battery advances and/or major growth 
in ‘green’ hydrogen and its distribution 
to facilitate faster hydrogen fuel cell 
adoption. It is, in any case, clear that 
the industry must be ready to accept 
Dean Howard’s challenge to diversify 
and develop major applications besides 
ICEs and their associated transmis-
sion components – an essential step if 
the industry is to prosper. Clearly, this 
area will be a key one for the new PM 
Industry Roadmap, which the MPIF 
Technical Board will issue in 2022.

MHEV
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21%
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Fig. 8 IHS Markit’s forecast of propulsion system production for Mainland China 
by 2030, as highlighted by Edwin Pope at PowderMet2021

“This author had expected to hear of a 
bigger and faster anticipated decline in 

ICEs, based on announcements from some 
state and national governments, media 

coverage and company announcements. 
Pope clearly expects that the shift to 

electric vehicles will be slower than may be 
expected in the ‘popular consciousness’...”

PowderMet2021 report
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new and used car and truck prices 
indicated huge ‘pent up’ demand once 
the current semiconductor component 
shortage is addressed. Dave Dunn and 
Ron Peterson of Ryer Inc. (Temecula, 
California, USA), a supplier of MIM 
powder blends, indicated a very strong 
demand in electronics.

There was also some specula-
tion at the event that the very high 
demand for metal powders currently 
being seen might be partially driven by 
customer concerns about the future 
availability of materials and future 
supply chain disruption – others felt 
this was unlikely, due to high raw 
material prices.

In the technical sessions, several 
papers investigated different atomi-
sation processes, and parameter 
optimisation thereof, for the produc-
tion of metal powders for Additive 
Manufacturing.

Press manufacturers
Four press manufacturers occupied 
booths in the trade show. The most 
significant trend over the last few 
years has been the switch – espe-
cially seen in smaller presses of up 
to approximately 50 tonne capacity 
– from CNC hydraulic presses to CNC 
electric presses, with the latter being 
more accurate, as well as quieter, with 
a smaller ‘footprint’ and increased 
energy efficiency.

Furnace makers 
Ten furnace manufacturers and three 
furnace component supplier compa-
nies exhibited at PowderMet. Talking 
to these exhibitors, opinion was 
consistent that the downturn in 2020 
had been short-lived and that 2021 
appears very strong. 

Bill Gasbarre of Gasbarre (DuBois, 
Pennsylvania, USA) (pictured Fig. 10) 
explained that a strong backlog of 
orders entering March 2020 had 
smoothed out the company’s March–
June downturn and business has 
been very strong since then. Similarly, 
Briana Tom of Harper International 
(Buffalo, New York, USA) stated that, 
in Harper’s experience, the downturn 
was limited to March–June 2020 and 
that, overall, 2020 sales exceeded 
2019’s, with 2021 even stronger. She 

The MPIF and its member compa-
nies are very active in supporting 
academic research in PM and 
many doctoral students attended 
the conference, with several 
presenting technical papers they 
had co-authored. MPIF Technical 
Board members mentored them 

Supporting technical education and research, and 
facilitating technical hiring

Fig. 9 From left to right; Srujawa Rao Yarasi (Carnegie Mellon University), 
Kaitlynn Conway (Clemson University), Tom Jewett (Global Tungsten 
Powders, and MPIF Technical Board Member), and Venkat Sunderajan 
(Georgia Institute of Technology) at PowderMet2021

to increase their interaction with 
other registrants and job vacancy 
and student resume boards in the 
central interaction area facilitated 
the hiring process for those who 
may become tomorrow’s technical 
leaders.

The PowderMet trade show 
and technical programme

About fifty organisations occupied 
booths in the trade show. Along-
side the trade show, the conference 
featured nine technical sessions, 
eight of them running concurrently, 
for a total of about 210 papers. In 
addition, about fifteen technical 
posters were displayed adjacent 
to the trade show. Clearly, a given 
individual could only attend a frac-
tion of the presentations live, but the 
Swapcard app allowed presentations 
to be viewed on-demand after the 
conference. 

Metal powder manufacturers 
Eleven powder manufacturers had 
booths in the trade show. Talking 
to several of them, a consistent 

message was heard: there had 
been a sharp, but brief, downturn in 
demand from March through June 
2020, especially for the iron and 
admixed metal powders most associ-
ated with the automotive industry. 
Since then, however, demand was 
said to have been very strong, espe-
cially in 2021 to date. 

David Hunt and Taylor Ashe of 
Royal Metal Powders (Maryville, 
Tennessee, USA) stressed that the 
biggest problem they were facing at 
present was the lack of availability 
of skilled workers throughout the 
industry to keep pace with ultimate 
consumer demand. Transportation 
lead times were also cited, especially 
(but not only) where materials were 
being imported or exported. 

Jay Stoner and Alex Gladchenko of 
GKN Hoeganaes (Cinnaminson, New 
Jersey, USA) added that sky-high 
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stated that the thermal processing of 
battery anodes and cathodes was a 
growing application for the company. 

On the Hot Isostatic Pressing 
(HIP) side, Cliff Orcutt of American 
Isostatic Presses (AIP) (Columbus, 
Ohio, USA) said that toll HIP of aero-
space components dropped in 2020, 
but other industries held up well (HIP 
is rarely used for automotive compo-
nents). Equipment sales had held 
up well, although travel for installa-
tion and service work was, at times, 
problematic.

Metal Injection Moulding 
MIM had a low profile at this event, 
with just three presentations relating 
to MIM and no MIM-specific trade 
show exhibitors. This is due to the 
fact that the MPIF holds an annual 
MIM-specific conference in the early 
part of each year; the next one is set 
to run from February 21–23, 2022, in 
West Palm Beach, Florida. 

Additive Manufacturing
As stated earlier, the annual AMPM 
conference was held in conjunction 
with PowderMet, with ninety tech-
nical papers, plus several posters, 
covering numerous scientific aspects 
of Additive Manufacturing. Only two 
AM companies had booths at the 
trade show, however, along with two 
tungsten/cemented carbide compa-
nies also showcasing AM on their 
booths. This likely reflects the AM 
customer base; many more metal 
AM-focused companies would have 
been at the recent Additive Manu-
facturing Users’ Group (AMUG) 
conference in Florida.

ExOne (North Huntingdon, Penn-
sylvania, USA), a leader in the Binder 
Jetting process, which exhibited at 
PowderMet, stressed the synergies 
between MIM and sinter-based metal 
AM, in that the metal powders used 
for MIM can be binder jetted and then 
sintered using the same cycles as 
MIM parts. Discussing the effects of 
the pandemic, Gabe Doman, Regional 
Account Manager (pictured Fig. 11), 
stated that business grew in 2020, 
despite being slightly held back by 
temporary state-mandated plant 
shutdowns. He also mentioned 

Fig. 11 Gabe Doman, Regional Account Manager, on the ExOne booth at 
PowderMet2021 

Fig. 12 Jim Golden, VP of Sales, on the 3DEO booth at PowderMet2021

Fig. 10 Mark Saline, president (left) and Bill Gasbarre, Sales/Marketing Director 
(right) of Gasbarre Thermal Processing Systems on the company’s stand at 
PowderMet2021
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Fig. 13 From left to right; Debbie West, Julianne Packard, and Laura Morelli of 
GTP on the company’s booth during PowderMet2021

a collaboration the company had 
undertaken with the University of 
Pittsburgh, developing porous copper 
filters for N95 masks during the 
height of the pandemic. (Note: Just 
over a month after PowderMet, in 
August 2021, ExOne announced its 
acquisition by Desktop Metal). 

Jim Golden, VP of Sales at 3DEO 
(Fig. 12) (Torrance, California, USA), 
said his company is experiencing 
explosive growth of parts, mostly  
17-4 PH stainless steel, for the 
firearms, aerospace, and medical 
industries. Rather than sell its 
AM machines, 3DEO’s business 
model is to use its own technology 
in-house to build an automated end-
to-end industrial platform, offering 
customers access to its platform to 
purchase additively manufactured 
production parts. The company prac-
tises strict six sigma methodologies, 
which, combined with the use of a 
proprietary binder spray system and 
iterative micro green machining, 
gives very good dimensional and 
surface finish control.

A specialised type of Additive 
Manufacturing described during the 
PowderMet conference programme 
was Directed Energy Deposition 
(DED), derived from hard facing depo-
sition techniques. Michael Juhasz of 
Formalloy (Spring Valley, California, 
USA) presented an interesting paper 
on the production of functional 
gradient materials using multiple 
powder hoppers sequentially feeding 
to the directed energy source. This 
technique is also suitable for making 
high-entropy alloys.

Refractory metals and cemented 
carbides
Tungsten 2021, which is run every 
four years, was held as a part of the 
main conference, with about thirty 
papers given in dedicated technical 
sessions and five tungsten/refrac-
tory companies having booths in the 
trade show. A great emphasis was 
placed on the Additive Manufac-
turing of these materials, with eight 
papers presented on the subject. 
For cemented carbide, the proven 
process is Binder Jetting, with the 
grades commercialised thus far 

(a) (b)

Fig. 14 Additively manufactured cemented carbide and StelliteTM parts 
showcased by Kennametal during PowderMet2021 

Fig. 15 Jason Lahti, VP Business Development of Buffalo Tungsten, on his 
company’s booth at PowderMet2021
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being very tough, but of relatively low 
hardness in the range 85–89.5 Rock-
well A, or about 900–1300 kg/mm2 
Vickers Hardness. Clearly, there is 
a trend towards the development of 
harder materials, more in the ‘sweet 
spot’ of cemented carbide properties 
and applications. 

Global Tungsten Powders (GTP) 
and Kennametal both promoted the 
Additive Manufacturing of Cemented 
Carbides during the event. Their booths 
are pictured in Figs. 13 and 14. For 
heavy metals, Binder Jetting, Mate-
rial Extrusion (MEX) and Laser Beam 
Powder Bed Fusion (PBF-LB) AM 
techniques are all suitable. Some other 
papers presented during the confer-
ence discussed cemented carbide 
microstructures, new metal binder 
compositions, mechanical properties 
and modelling of the very difficult and 
nominally unpredictable application of 
drilling steel bar-reinforced concrete.

The cemented carbide industry 
was especially badly hit by COVID-19 
and related shutdowns, seeing a 35% 
reduction in North American tungsten 
carbide powder tonnage in 2020 versus 
2019, with the aerospace, oil and gas, 
automotive, and mining industries 
being simultaneously hit, in some 
cases for an extended period. However 
tungsten was far less affected, seeing 
a drop of only around 2%, due to the 
robustness of the medical, electronics, 
and defence industries throughout the 
crisis. Jason Lahti (VP Business Devel-
opment) of Buffalo Tungsten (Fig. 15) 
attributed his company’s resilience in 
2020 to a very diverse customer and 
industry mix, as well as a strong W 
powder product component. 

A new entrant on the PM scene 
is Monolith Materials (Lincoln, 
Nebraska, USA), which has developed 
and commercialised a clean, carbon 
dioxide-free, plasma pyrolysis route for 
carbon black and hydrogen production. 
Ned Hardman, VP of Product Devel-
opment, presented the results of the 
company’s collaboration with Global 
Tungsten Powders in which C black 
from this process has been shown to 
produce high-quality WC powder and 
sintered hardmetal from the same. 
Monolith has scaled the process to 
produce 14,000 tonnes of C black and 

4,500 tonnes of green H2 per year. 
This H2 production process is highly 
competitive economically compared 
with the normal electrolysis route, 
because only around 1/7 the energy 
is needed per unit of H2 produced. A 
much larger reactor is planned, with 
approximately 14x this capacity and 
with the H2 converted to ammonia. 

Advanced powder milling
Visitors to trade shows will know 
that there is usually a booth showing 
something unfamiliar – a surprise to 
pique one’s interest. For this author, 
that booth at PowderMet was the 
Calnano one (Fig. 16). Calnano has 
developed cryogenic attritor milling 

using liquid nitrogen or argon as 
the milling liquid, enabling even 
normally ductile metals or polymers 
to be milled to extremely fine particle 
sizes, whilst avoiding oxidation of the 
powder particles. 

By combining these extremely fine 
powders with spark plasma sintering, 
fully dense products can be made 
with a nano grain structure. 

Standards development at the MPIF 
A technical session was devoted to 
the subject of standards, chaired by 
Bill Edwards, the MPIF’s director 
of technical and member services, 
and featuring talks by the chairs of 
the three committees representing 

Fig. 16 Eric Eyerman (CEO) (left) and Brian Weinstein (SPS Division Manager) 
on the Calnano booth at PowderMet2021

“Global Tungsten Powders (GTP) and 
Kennametal both promoted the Additive 

Manufacturing of Cemented Carbides 
during the event. For heavy metals, 
Binder Jetting, Material Extrusion 

(MEX) and Laser Beam Powder Bed 
Fusion (PBF-LB) AM techniques are all 

suitable.”
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the press and sinter, MIM, and AM 
segments: Brian James, PMtech; 
Mike Stucky, Norwood Medical; 
and Animesh Bose, Desktop Metal, 
respectively. 

While it is arguably among the 
least glamorous areas in the PM 
industry, the development and publi-
cation of reliable standards data 
is very important – and, for some 
customers, absolutely essential – to 
business development and growth. 

The three speakers agreed that, 
with some company consolidation, 
together with the ‘moving on’ of 
key staff, it is becoming harder to 
commit the time and effort required 
to develop reliable standards data. A 
specific issue at present in the Addi-
tive Manufacturing area is the need 
for more participants using Laser 
Beam or Electron Beam Powder Bed 
Fusion (PBF-LB and PBF-EB). 

Conclusion

In summary, 2020 was a tough year 
for much of the PM industry, as it 
was for global industry in general 
– but 2020 is now very much ‘in the 
rearview mirror,’ and the biggest 
challenge near-term will be to 

overcome supply and shipping 
disruptions and, longer term, the 
development and growth of diverse 
applications and end markets. 

Despite its unavoidably reduced 
attendance levels, PowderMet2021 
was a great success, and this author 
is certain that all of the attendees 
enjoyed the opportunity to, at last, 
renew old acquaintances and make 
new ones, while learning of key 
trends and new and improved devel-
opments and products. 

As PM industry veteran Deepak 
Madan, president of Danik Innova-
tions, wrote to the author after the 
trade show, “The Orlando conference 
was a welcome distraction from 
our video-conferencing existence 
of the last fifteen months, and we 
all relished the opportunity to meet 
friends and colleagues in-person. 
The MPIF organised an excellent 
event, reimagining the conference 
format to ensure attendee safety. 
It might not have been the biggest, 
but it certainly was one of the best 
conferences I attended.”

PowderMet 2022 will be held 
June 12–15 in Portland, Oregon. 
Here’s hoping for a full, global 
recovery from COVID-19 travel 
restrictions by then!
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For tourists, Plansee is a beautiful 
mountain lake in the Western 
Tyrolean region of Ausserfern. For 
the materials community, however, 
the term Plansee is associated with 
a hundred years of excellence in 
special materials such as refrac-
tory metals and hardmetals; with a 
world-leading company in this field; 
and with a company whose history 
is closely associated with – almost 
synonymous to – the history of 
Powder Metallurgy. From humble 
beginnings, the company and its 
facilities have expanded into what 
is today a world market leader, 
and shaped this remote spot in the 
Tyrolean Ausserfern into a world-
renowned centre of PM science and 
technology. 

The Plansee company is 
also inseparably linked to the 
Schwarzkopf family, which has main-
tained ownership since its founding 
a hundred years ago – one of many 
highly successful family-owned 
enterprises that represent a lynchpin 
of European industry. 

Early years 1921–1945

The story of Plansee began in 1921, 
when Paul Schwarzkopf came to 
the Tyrol. Born in Prague in 1886, 
Schwarzkopf studied chemistry 
in Prague and Berlin, where he 

recognised the potential of refractory 
metals quite early, having developed 
a process for tungsten (W) fila-
ments for lighting, and had already 
established a number of small 
companies for refractory metals. In 
1908, he had co-founded Deutsche 

Situated in the picturesque Austrian Alps, and named after the mountain lake 
it sits near, Plansee SE has been innovating in Powder Metallurgy since 1921. 
From humble beginnings producing W lamp filaments, Mo wire for lighting and 
Mo and W heating elements, as well as semifinished Mo and W products, the 
company has expanded into a world leader in the fields of refractory metals and 
hardmetals, as well as a respected force for technical research and knowledge 
transfer. As the company celebrates its 100th year, Prof Dr Herbert Danninger, 
FAPMI, FEPMA, presents a detailed overview of Plansee past and present.

A ‘hidden champion’ of PM: 
Celebrating a century of 
innovation and success at Plansee

Plansee: A century of success

Fig. 1 Plansee buildings in December 1922 
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Glühfadenfabrik, R. Kurtz und Dr.-Ing. 
P. Schwarzkopf GmbH, Berlin, and in 
1911, he co-founded Wolframlabora-
torium Dr.-Ing. P. Schwarzkopf. Later, 
in 1920, he established Naamlooze 
Vennootschap Vereenigte Draadfab-
ricken (N.V.V.D.) in Nijmwegen, the 
Netherlands. 

After the end of the First World 
War in 1918, electrical lighting 

became increasingly popular – at the 
time, lighting was the only consumer 
of electricity in most households 
– with demand for lamp filaments 
having risen sharply after William 
D Coolidge established a route for 
their industrial production in around 
1906. In 1921, Paul Schwarzkopf 
was looking for a location in which 
he could establish a lamp filament 

production facility, together with his 
partner and friend Richard Kurtz, 
when he found himself fascinated by 
the Reutte area.

Memory differs on what drew 
Schwarzkopf to the area. Some 
accounts state that the cheap 
supply of hydroelectric power from 
the small river flowing from lake 
Plansee to the Reutte basin, 200 m 
below, was the major incentive; 
some claim that the beauty of the 
landscape convinced him to put 
down roots in Reutte. Maybe both 
are true. In any case, just three days 
after his first visit to the Ausserfern, 
he decided to build his plant for 
refractory metals in the small 
hamlet of Mühl, in Breitenwang, 
the oldest settlement in the area; 
and, on June 24, 1921, he founded 
Metallwerk Plansee GmbH. Produc-
tion began in 1922, with a staff of 
fifteen.

Fig. 2 Aerial view of Plansee’s Reutte plant today

“Memory differs on what drew 
Schwarzkopf to the area. Some 

accounts state that the cheap supply of 
hydroelectric power from the small river 
flowing from lake Plansee to the Reutte 
basin, 200 metres below, was the major 

incentive... ”
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The company rapidly became 
known for the high quality of its 
products, which included not only W 
lamp filaments but also Molybdenum 
(Mo) wire for lighting and Mo and 
W heating elements, as well as 
semifinished Mo and W products. 
Production of high-purity Mo became 
possible by sublimation of molyb-
denum trioxide (MoO3) from less pure 
starting materials; the highly pure 
oxide obtained was then reduced with 
hydrogen in pushtype furnaces, as 
shown in Fig. 4. 

Even in these early years, Plansee 
was strongly export-oriented: W 
contacts for car ignition systems 
were produced for the Ford Motor 
Company in the USA, and X-ray 
anodes were already in the compa-
ny’s product portfolio. In the 1930s, 
Plansee developed and sold W-Cu 
and W-Ag composite materials for 
electrical contacts under the brand 
name Elmet. Demand for Mo and W 
products was such that, in 1928/29, 
a second production site was estab-
lished, the Sill works near Innsbruck, 
which operated until 1976. 

To avoid the high tariffs imposed 
on imports into the United States 
at that time, Paul Schwarzkopf also 
established a production facility 
in the USA – a first step towards 
internationalisation. The American 
Electro Metal Corp. was founded in 

Fig. 3 Paul Schwarzkopf Fig. 4 Reduction furnaces for production of Mo and W powders in the 1960s

Lewiston, New York, in 1929 and 
later transferred to Yonkers, New 
York. This facility produced various 
sintered materials based on Fe, 
Ni, magnets and, of course, high 
melting materials. 

When Karl Schröter and Franz 
Skaupy developed the hardmetal 
tungsten carbide-cobalt (WC-Co) in 
1923 – originally for wire-drawing 
dies – and following the presenta-
tion of the first WC-Co cutting tools 
by Krupp in 1927 as Widia, Plansee 
researchers were quick to pursue  
this opportunity. They found that 
the addition of cubic carbides, first 
TiC and later VC and TaC, improved 
the cutting performance of the 
hardmetals significantly, particularly 
in regards to the machining of steel 
grades at high cutting speeds. 
At that time, these grades were 
marketed under the brand name 

Titanit, to highlight the presence 
of TiC in the alloy, but so called 
‘alloyed hardmetals’ have since 
become standard for numerous 
machining operations. 

The political turmoils of the 
1930s did not pass Plansee by, 
especially as, from 1933 onward, 
Nazi Germany placed more and 
more pressure on Austria. In 1937, 
Paul Schwarzkopf emigrated 
to the United States, and, when 
Germany invaded Austria in 
March 1938, Metallwerk Plansee 
was taken over by Deutsche 
Edelstahlwerke. With the outbreak 
of the Second World War, Plansee 
was quickly integrated into the 
German war production machine, 
producing ferrous components 
during that time, but escaped 
war-related damage by air raids 
or combat. 

“Even in these early years, Plansee was 
strongly export-oriented: W contacts 

for car ignition systems were produced 
for the Ford Motor Company in the USA, 

and X-ray anodes were already in the 
company’s product portfolio.” 
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Another milestone was reached 
in 1952 with the founding of the 
Planseegymnasium, a high school in 
which the scientific staff of Plansee 
acted as teachers and which placed 
its focus on scientific-technical 
education (Fig. 8). Thus, from this 
point on, gifted youngsters from the 
Ausserfern had the chance to obtain 
a higher education without leaving 
the area; previously, achieving the 
higher education leading to the 
Matura, the final exam required for 
admission at universities in Austria, 
had typically required Ausserfern 
students to move to a boarding 
school outside the region, often in the 
Innsbruck area.   

Early in its history, Plansee also 
took responsibility for housing its 
employees, long before ‘corporate 
social responsibility’ became a 
buzzword: in the 1950s, the company 
contracted a construction company 
to build a number of houses for rent 
in order to provide attractive accom-
modation for its growing workforce 
(Fig. 9). This settlement, which is 
located close to the plant and was 
gladly accepted by the staff, was 
named Schwarzkopf-Siedlung. 

Paul Schwarzkopf remained at the 
helm of Plansee until 1959, when he 
retired, succeeded by his son Walter 
(Fig. 10). After Walter’s sudden death 
in July 1978, Rudolf Machenschalk 
was established as CEO until the 
third generation, in the person of 
Michael Schwarzkopf (Fig. 11), could 
take over, joining the Reutte manage-
ment in 1993 after having headed its 
Mexican daughter company for some 
years, and becoming CEO in 1996, a 
position he held for twenty-one years.

Expansion: 1960–present

With the rapidly growing application 
of ferrous PM components in cars, 
in 1960, Sinterstahl GmbH was 
established for production of sintered 
steel parts in Füssen, Germany, close 
to the Austrian border but located 
sufficiently far from the refractory 
metals production in Reutte, for 
which Fe is toxic, adversely affecting 
high-temperature stability. 

Fig. 5 Preparation of hardmetals for sintering in the1950s

Fig. 6 Swaging of Mo rods in the 1960s 

The post-war period  
1945–1960

When WWII ended in April 1945, Tyrol 
became part of the section of Austria 
that was occupied by French troops 
until 1955. In 1947, Paul Schwarzkopf 
returned from the US and was estab-
lished as official administrator, and 
in 1952 the company was formally 
restored to the Schwarzkopf family. 

The plant itself had restarted 
production barely two months after 
the war had ended, producing Fe-Al 
heating elements and ceramic 
parts, but the standard production 

portfolio was quickly established once 
more, with both Mo and W wires and 
semifinished products, as well as 
hardmetal tools (Figs. 5, 6). The latter 
were particularly welcome for rock 
and concrete drilling as Austria built 
large hydroelectric powerplants in the 
Alps. Plansee’s hardmetal tools were 
now marketed under the brand name 
Tizit, another reminder of the pres-
ence of TiC in these grades. 

During the time of economic 
growth that followed in the 1950s 
and early 1960s, Plansee expanded 
considerably, as is evident from the 
numerous buildings at its site (Fig. 7). 

Plansee: A century of success
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Sinterstahl was jointly owned by 
Plansee and Thyssen for many years; 
in 2002, Plansee took it over and, in 
2005, brought it into a joint company 
with Mitsubishi Materials Corp. to 
form PMG, but, in 2011, Plansee sold 
this company in order to focus on its 
core activities, i.e., refractory metals. 

In 2008, Plansee bought W powder 
manufacturer and recycler Global 
Tungsten & Powders (GTP), based 
in Towanda, Pennsylvania, USA, and 
Bruntal, Czech Republic, to stabilise 
the raw material supply for its 
products; for the same purpose, in 
2011, the company acquired shares 
of Molymet in Chile, a supplier of Mo 
and Re.  

In 1974, Plansee established a 
subsidiary company in Lechbruck, 
Germany, north of Reutte, now 
Plansee Composites GmbH, for 
production of tungsten composite 
materials such as WNiFe and WNiCu 
heavy alloys and WCu contact 
materials. These products are also 
manufactured by Plansee Powertech 
in Switzerland and Plansee Tungsten 
Alloys in France.

From the late 1980s, Plansee 
undertook intense research outside 
its classical materials portfolio. 
In the field of superalloys, disper-
sion strengthened variants were 
developed both with ferritic (PM2000) 
and austenitic (PM1000, PM3030) 
structure, and with excellent high-
temperature properties. Economical 
considerations, however, resulted in 
termination of production in these 
areas after some years – although 
this author is to this day asked from 
time to time if by chance he has a 
piece of PM2000 left! 

Equally, Plansee was very 
successful in the field of interme-
tallics, developing methods for 
processing very sensitive titanium 
aluminides. In this case too, however, 
economic developments precluded 
the industrialisation of this very 
interesting, but challenging, class of 
materials by Plansee.

In the hardmetal sector, 
Plansee Tizit, which operated as 
an independent company from 
1987, dramatically improved the 
cutting performance of its tools in 

Fig. 7 Plansee in the 1960s

Fig. 8 Teaching and learning in the Plansee Vocational School, 1960s

Fig. 9 The Schwarzkopf-Siedlung under construction in the 1950s

Plansee: A century of success
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metalworking by introducing CVD 
coatings, typically TiC, TiN and 
Al2O3, in the 1970s, followed by 
multilayer coatings. The top layer 
was and continues to be typically 
comprised of TiN, because of its low 
friction coefficient against steel, and 
the golden colour of this coating 
resulted in the designation Tizit 
Goldmaster.   

In 1996, the Reutte plant was 
hit by a heavy blow: a large fire in 
the hardmetal sintering facilities, 
causing severe damage. Immedi-
ately afterwards, however, Hilde 
Schwarzkopf, on behalf of the owner 

family, declared that the hardmetal 
plant would be rebuilt on the same 
site, much to the relief among of 
Plansee’s employees and the entire 
Ausserfern, where Plansee is the 
leading industrial employer.

Plansee’s position in the 
hardmetal sector was further 
strengthened when, in 2002, Plansee 
Tizit and Cerametal s.a.r.l., Mamer/
Luxembourg, were merged to form 
Ceratizit s.a.r.l., with production 
facilities in Mamer and Reutte, 
owned equally by the Schwarzkopf 
family and two Luxembourg families. 
In early 2021, Plansee bought the 

clear majority of the shares, the 
details of this transaction being, so 
far, kept confidential. 

Technically, Ceratizit pioneered 
the milling and processing of 
hardmetal powder mixes in water in 
place of organic solvents. Water is 
tricky because of its reactivity with 
metals, in particular with fine metal 
powders with very large specific 
surface, and its high evaporation 
enthalpy; but on the other hand it is 
environmentally friendly, non-toxic 
and non-flammable.

Another focus of R&D at Ceratizit 
was recycling: here, the zinc 
reclaiming process was successfully 
introduced into practice, which on 
the one hand lowers dependence on 
external suppliers and on the other 
helps to preserve the rare elements 
W and Co (thus lowering the neces-
sity for mining) with a positive impact 
on the environment. Currently, 83% 
of the tungsten processed by the 
Plansee Group comes from recycling; 
here, the expertise of GTP proved to 
be highly helpful. 

Plansee in the present day

Today, the Plansee Group (including 
all companies with >20% ownership) 
employs about 13,000 employees 
worldwide, among them 3,500 in 
the Reutte region and adjacent 
Germany. It operates forty-eight 
production facilities, mainly in Europe 
but also in the USA and Japan, 
China, India and Korea, as well as 
sales representatives in many more 
countries. The strongly growing 
Chinese market is served by multiple 
facilities, including a production 
facility in Shanghai opened in 2013, 
and the Indian market from several 
plants. The turnover of the group 
(consolidated) is €1.3 billion, and 
the equity capital is 63%. About 36% 
of turnover is contributed by new 
products. A typical feature is the long 
value chain within the company, from 
the starting powders right to the final 
product. Michael Schwarzkopf is now 
chairman of the Aufsichtsrat (Super-
visory Board), and the management 
currently consists of Karlheinz Wex 

Fig. 12 Present day management of Plansee Group: Karlheinz Wex (left), 
Spokesman of the Executive Board, and Dr Wolfgang Köck 

Fig. 10 Walter Schwarzkopf, son of 
Plansee’s founder, Paul Schwarzkopf 

Fig. 11 Michael Schwarzkopf, 
Chairman of the Supervisory Board 

Plansee: A century of success
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and Dr Wolfgang Köck (Fig. 12), the 
latter having succeeded Bernhard 
Schretter, who served as a member 
of the Plansee management for 
eighteen years until July 2020.

Plansee is continuously investing 
and expanding, not only internation-
ally but also at the Reutte site. Since 
2000, about €800 million has been 
invested there, despite the space 
limitations caused by the moun-
tainous territory. For every visitor 
to Plansee, it is fascinating how the 
company has been able to locate the 
facilities both of Plansee SE and its 
sister company Ceratizit Reutte in 
a very narrow and rugged area. In 
Tyrol, you also have to consider how 
to remove winter snow – of which the 
Ausserfern can offer a lot! – from the 
site.

The product portfolio of Plansee 
is rather focussed, and uncommon 
for Powder Metallurgy in that the 
number of different products is enor-
mously high at about 75,000, having 
dramatically multiplied since the 
company’s early beginnings, while 
production lots are typically rather 
limited. This is in stark contrast 
to the ferrous PM sector, where a 
limited number of components are 
produced in large numbers each. 
For Plansee’s products, the material 
itself and its properties are essential 
parameters while complexity of shape 
and geometrical precision is not quite 
as dominating compared to ferrous 
parts. 

To some degree, this is PM 
going ‘back to its roots’, since the 
technology originally focussed on 
materials that could not be produced 
by other metallurgical techniques –  
a topic on which Paul Schwarzkopf 
started work a century ago. However, 
both the number of products and 
their complexity has dramatically 
increased, following market require-
ments. Plansee is intensely active in 
the growth sectors, such as semicon-
ductors/microelectronics and health/
medical, and also in geographical 
regions seeing economic growth.

The very wide range of applica-
tions in different areas of science and 
technology also means that Plansee 
is less sensitive to technological 

changes in certain sectors, such as 
the current trend towards alternative 
drivetrain systems in cars.  

Today, the product portfolio (exam-
ples are shown in Fig. 13, 14) serves 
applications such as coatings; here, 
sputter targets (Fig. 13a) for displays 
and touch panels, as well as for hard 
PVD coatings, are a highly important 
product group. As it was 100 years 
ago, the lighting industry is also a 
big customer – not for the filaments 
used in classical lightbulbs, but for 
halogen lamps, contact wires and 
glass-to-metal seals, electrodes for 
discharge lamps, etc (Fig. 13b). In the 
sector of electricity supply, contacts 
for high-energy switches based on 
W-Cu, WC-Ag and Cu-Cr are typical 
products (see Fig. 13c). 

In high-temperature technology, 
W and Mo heating elements and 
radiation shields have been Plansee 
products almost from the begin-
ning; here, close cooperation with 
the customers helps in obtaining 
maximum energy efficiency. In 
electronics, an area where Plansee 
is highly active, semiconductor base-
plates with high thermal conductivity 
but a low coefficient of thermal 
expansion are in production that keep 
the temperature of processors within 
acceptable limits. The company also 
produces thermally loaded compo-
nents for ion implanting to serve the 
electronics industry. 

If high density, excellent 
mechanical properties and/or radia-
tion shielding capacity are required, 

Fig. 13 (a) 5G planar targets; (b) Cathodes and anodes for short arc lamps; 
(c) W-Cu high energy switches; (d) X-ray anode; (e) Furnace components

(a)

(d)

(b)

(e)

(c)

“The very wide range of applications 
in different areas of science and 

technology also means that Plansee is 
less sensitive to technological changes 
in certain sectors, such as the current 
trend towards alternative drivetrain 

systems in cars.”
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Fig. 15 (a) FreeTurn inserts with varying geometry for High Dynamic 
Turning; (b) Milling tool in operation; (c) Hardmetal solutions for stamping 
and lamination; (d) Drawing tools; (e) Tools for cutting of wood and metal; 
(f) Hardmetal tip for percussion drill

tungsten heavy alloys provide an 
attractive solution; these are offered 
in both ferromagnetic WNiFe and 
paramagnetic WNiCu grades as 
Densimet and Inermet, depending 
on the requirements. Applications 
include balancer weights (Fig. 14a) or 
vibration units in mobile phones, and 
thermal shock-resistant inserts in 
casting moulds. 

In Fig. 14b, a collimator for 
radiotherapy is shown which enables 
radiation to be focused precisely on 
the site of a tumour. Other medical 
applications are static and rotating 
X-ray anodes for high-power X-ray 
machines and tomographs; here, 
strengthened Mo alloys such as 
TZM and MHC as well as WRe are 
employed. Refractory metal prod-
ucts from Plansee are also widely 
employed in the aerospace and 
defence sectors. 

On the hardmetal side, Ceratizit 
S.A. operates twenty-five produc-
tion sites. The main locations are 
Mamer, Luxembourg, and Reutte, 
as well as Towanda, Pennsylvania, 
USA. Ceratizit offers cutting tools for 
machining operations on virtually all 
types of steel grades, as well as cast 
iron and nonferrous metals including 
superalloys, with the company’s main 
customers being in the automotive, 
machine building and aerospace 
industries, as well as power 
generation (e.g., for wind turbines). 
Hardmetal tools are also produced 
for medical applications. 

The primary products manu-
factured, mostly at the Reutte 
location, are indexable inserts, as 
shown in Figs. 15a, b. For chipless 
forming, tools for applications such 
as blanking (Fig. 15c) and drawing 
(Fig. 15d) are supplied, the latter 
application being, incidentally, 
the original motivation behind the 
research of Schröter and Skaupy. 
Tools for cutting different materials 
are also produced, such as hardmetal 
plates, cylinders and spheres as tips 
for circular and band saws (Fig. 15e). 
For percussion drilling, hardmetal 
tips are produced that are then joined 
to steel shafts (Fig. 15f).  

In addition to the hardmetal 
tools, Ceratizit offers numerous tool 

(a)

(c)

(e)

(b)

(d)

(f)

Fig. 14 (a) Heavy alloy balancer weights; (b) Heavy alloy collimator (mass about 
800 kg)

(a) (b)

“Ceratizit S.A. operates twenty-five 
production sites. The main locations 

are Mamer, Luxembourg, and Reutte, 
as well as Towanda, Pennsylvania, 

USA. Ceratizit offers cutting tools for 
machining operations on virtually all types 

of steel grades, as well as cast iron and 
nonferrous metals...”
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Fig. 16 (a and b) Front and back cover of Paul Schwarzkopf’s book from 1947; 
(c) Front page of the first issue of Planseeberichte für Pulvermetallurgie

holders, and also developed and 
offers the Tool-scope anti-collision 
system, to prevent inadvertent 
damage to the tool during operation. 
Ceratizit is also supplying online 
support to its customers, as a further 
step towards digitalisation. This 
feature proved particularly helpful at 
the height of the COVID-19 pandemic 
when travelling was severely 
restricted. 

Research and development

As is typical for a technologically 
leading company, Plansee has always 
been focused strongly on research 
and development. In recent years, 
approximately 5% of turnover has 
been invested into this sector, which 
today means mainly manpower, 
and both Plansee SE and Ceratizit 
S.A. each have a large staff of highly 
qualified researchers. Every year, an 
average of twenty-five patents are 
filed on behalf of companies in the 
Plansee Group. As of January 2021, 
Plansee holds more than 2,000 active 
patents.  

There have always been close 
links to academic institutions, both 
through joint research projects and 
through the Plansee Group hiring 
graduates from these institutions, 
namely the technically-focused 
Austrian universities Technische 
Universität Wien, Technische Univer-
sität Graz and Montanuniversität 
Leoben, but also German institutions 
such as TU Dresden, the University 
of Erlangen and several Fraunhofer 
institutes. 

Plansee has also made significant 
contributions to the dissemination 
of PM knowledge. Several ground-
breaking books were written here: 
Paul Schwarzkopf himself wrote 
the book Powder Metallurgy – its 
Physics and Production (Fig. 16). 
The book Pulvermetallurgie und 
Sinterwerkstoffe by Richard Kieffer 
and Werner Hotop also came out of 
Plansee, published first in 1943 and 
in its second edition in 1948. Also in 
1948, from the same authors, came 
the book Sintereisen und Sinterstahl 
(sintered iron and sintered steels). 

Later, Kieffer wrote the books 
Hartstoffe (hard materials, 1963) 
and Hartmetalle (hardmetals, 1965), 
together with his close coworker 
Friedrich Benesovsky. These books 
served as the ‘bibles’ of powder 
metallurgists for many years, and 
even today it pays for newcomers in 
the hardmetal field to read them. 

As early as 1952, Plansee also 
started a journal, the renowned Plan-
seeberichte für Pulvermetallurgie 
(Fig. 16c), edited by Friedrich Benes-
ovsky, which for many years was the 
premier medium in the PM commu-
nity, at least in the German-speaking 
area. The Planseeberichte published 

four issues per year and contained 
contributions from all sectors of 
Powder Metallurgy. At the end of each 
issue, Benesovsky collected a useful 
literature review comprising a list of 
recently published papers. 

In times before the internet, this 
service was extremely helpful for 
scientists to remain updated on 
what was going on in PM research. 
While the Planseeberichte was 
discontinued in 1981, after Frie-
drich Benesovsky’s death in 1980, 
the tradition was upheld by the 
International Journal of Refractory 
Metals and Hard Materials, published 
first by MPR Publishing Services, 

“As is typical for a technologically leading 
company, Plansee has always been focused 
strongly on research and development. In 

recent years, approximately 5% of turnover 
has been invested into this sector... ”

(a) (b)

(c)
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Shrewsbury, UK, and taken over by 
Elsevier in 1990. For many years, 
Hugo M Ortner, formerly head of the 
analytics department at Plansee and 
then professor at Technische Univer-
sität Darmstadt, served as Managing 
Editor, and Chief Editor was Benno 
Lux from TU Wien, predecessor of 
the author. Currently, Zhigang Zak 
Fang from Utah University is Editor 
in Chief.

The Plansee Seminar

In the PM community, Plansee is 
perhaps best known for the Interna-
tional Plansee Seminars, a series of 

congresses held regularly in spring 
from 1952, first every three years, 
and later every four years, in Reutte, 
an event also held in high regard by 
the Austrian authorities (Fig. 17). 
These seminars are held in Plansee’s 
locations at Mühl, in the Walter 
Schwarzkopf House, and delegates 
are accommodated in hotels in 
Reutte and in nearby villages, with 
Plansee organising bus transfer from 
the hotels to the sessions and back. 

The Plansee Seminars are a very 
special event series, not comparable 
to other congresses, and everyone 
who has had the chance to attend 
a Plansee seminar will remember 
the particular atmosphere of the 

Fig. 17 (a) 10th Plansee-Seminar 1981: Ms. Hilde Schwarzkopf (centre) welcomes the President of the Republic, Rudolf 
Kirchschläger (left), the Minister of Science and Research, Hertha Firnberg, and the Governor of Tyrol, Eduard Wallnöfer; 
(b) Michael Schwarzkopf gives his welcome address at the opening of the 2001 Plansee Seminar; (c) Opening of the 
2017 Plansee Seminar – with classical music, as is Austrian tradition; (d) Delegates attentively listening to a technical 
presentation

congress in the Tyrolean mountains, 
among fellow powder metallurgists 
from all continents. Both the high 
scientific standard and the excel-
lent organisation of the event are 
acknowledged in the entire scientific-
technical materials community, and 
invitations to attend Plansee are 
highly prized in the PM community.

Initially, the Plansee seminars 
covered the entire field of Powder 
Metallurgy. As an example, the 
first dispersion-strengthened Al 
base material, SAP-Metall, from 
Alusuisse, was presented at the 1952 
Plansee Seminar. Later, the seminar 
began to focus more and more on 
the specific topics of Plansee, and 

(a)

(d)

(b)

(c)
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today the Plansee Seminar is the 
world-leading congress in the areas 
of refractory metals and hardmetals. 
The Plansee Proceedings, containing 
the manuscripts of the presentations 
given at each event, are a highly 
valuable source of information for 
those scientists who did not have the 
chance to attend the seminar itself. 

The 2021 Plansee Seminar, the 
20th in the series, was originally 
scheduled for May 2021, coinciding 
with the company’s 100-year 
anniversary, but in spring 2020 it 
was – wisely – postponed to late May/
early June 2022, in light of COVID-19. 
The first announcement and call for 
papers for 2022 has already been 
issued, and once more the refractory 
metals and hardmetals communi-
ties are expected to meet in the 
Ausserfern. 

Summary and outlook

Between 1921 and 2021, the Plansee 
Group has developed from a small 
company occupying a remote location 
in the Austrian mountains to a world 
leader in the fields of refractory 
metals and hardmetals. When Paul 
Schwarzkopf founded the company 
in Reutte, he clearly had a vision 

of how Plansee should and would 
develop, and it can be stated that the 
vision has come true: Plansee is a 
‘hidden champion’ that may not be 
known to the general public, but is 
highly respected in all communities 
that deal with Powder Metallurgy and 
special materials. 

Plansee is not only a highly 
successful industrial enterprise 
but also a central hub of Powder 
Metallurgy science and technology 
that has both fostered the progress 
of PM through in-house R&D, and 
promoted knowledge transfer and 
exchange throughout the industry. 
The entire PM community owes 
thanks to the Schwarzkopf family and 
the management of Plansee, who 
have continuously supported these 
activities. 

In the near future, the acquisition 
of the clear majority of Ceratizit S.A. 
will offer the chance to restructure 
the entire group, to reap the rewards 
of technical synergies and improve 
Plansee’s competitiveness. This does 
not, however, mean that we will see 
an amalgamation of the two compa-
nies – the ‘blue’ Plansee and the ‘red’ 
Ceratizit. The clear profile of both will 
be retained, but they will be brought 
under one roof. The Plansee Group 
will also further intensify its efforts 

towards sustainability, in particular 
in regards to increased efficiency 
in material and energy use, e.g., 
by using more and more recycled 
metals. The elaboration of a CO2 
footprint is another goal here. 

As a high-tech enterprise, 
Plansee is highly dependent on the 
expertise of its employees; therefore, 
recruiting of highly qualified staff and 
continuous training will continuously 
be a focus on all levels, from workers 
to research scientists. Plansee is a 
highly attractive employer, essential 
in the competition to hire the ‘best 
brains’, and a cornerstone of industry 
and employment in the Ausserfern 
region. Moving forward, digitalisa-
tion will be pursued both internally, 
offering greater process transparency 
and traceability, and also externally 
in customer relations, by offering 
extensive digital services.  
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The world of Powder Metallurgy has 
been in constant evolution since the 
technology’s first appearance in the 
industrial world in the 1920s, and, in 
particular, with growing applications 
in the automotive sector in the 1950s 
and 1960s and beyond. New powder 
compositions and morphologies; 
new atomising technologies; new 
lubricants; new alloying, prediffusion 
or bonding methods for the powders’ 
components; new sintering condi-
tions, atmospheres and furnaces; 
new shaping technologies, from 
press & sinter PM to Cold Isostatic 
Pressing (CIP), Hot Isostatic Pressing 
(HIP), Metal Injection Moulding (MIM), 
and, finally, metal Additive Manufac-
turing; different and evolving shaping 
machines; post-processing technolo-
gies, and much more. Indeed, the 
world of PM is very complex, and 
exciting to be a part of from a techno-
logical viewpoint.

The applications of PM products 
have also experienced significant 
evolution, from the most traditional 

applications of hardmetals (cemented 
carbides), self-lubricated bearings 
and structural mechanical parts to 
high-performance PM components 
for aerospace, oil/gas exploration, 
medical, fuel cells, heat sinks, 
soft-magnetic composites (SMCs) 

and other very special functional 
materials applications – but never 
before has the future of PM been 
so unclear as in recent years, with 
the appearance of mass-produced 
electric cars and the very strong 
pressure on decarbonisation, 

Dr Cesar Molins, CEO of Powder Metallurgy parts producer AMES Group, former 
president of the European Powder Metallurgy Association (EPMA), and self-
described ‘industry old timer’, has seen first-hand the evolution of the modern 
PM industry. But it is now an industry with an unclear future as its primary 
market, the automotive industry, navigates a path through rapid technological 
change driven on by seemingly  contradictory and confused political messaging. 
But in Molins’ opinion, while the course may be set towards an electrified future, 
the end of the ICE is further away than we think. 

An industry old-timer’s view on the 
question of vehicle electrification, 
misleading messaging and the 
status of PM

The question of electrification

Fig. 1 Dr Cesar Molins, CEO of AMES Group
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which is, perhaps strangely, aimed 
primarily at the automotive industry, 
and which brings into question the 
future of one of the main applications 
for structural press and sinter PM: 
the Internal Combustion Engine (ICE), 
as well as its associated manual or 
automatic transmission systems. 

The issue of vehicle electrification 
is now shaping many decisions in PM, 
and potentially redirecting research, 
technology investments – even 
spurring the relocalisation of manu-
facturing facilities. The PM world is in 
a state of anticipation, waiting for the 
next moves of regulators and often 
responding simply to political deci-
sions made by politicians who, firstly, 
don’t seem aware of the Pareto 
ranking of man-made CO2 producing 
sources and who, secondly, seem 
either unwilling to consider the state 
of the art in automotive technologies, 
or lacking trust in the scientific and 

technological creativity of mankind’s 
problem-solving ability – no matter 
the challenge, regardless of how 
complex or unattainable it may seem 
at a given point in time. The political 
demands placed on the automotive 
industry are already causing major 
shifts in the very heavy investments 
of the automobile manufacturers, and 
those, in turn, are raising eyebrows in 
the PM industry as it looks ahead to 
an uncertain future.

It is obvious from history that 
society has evolved through the 
appearance of ever-better technolo-
gies – e.g., from the wheel, to the 
carriage, to the train, to the car –  
but revolutionary new technologies 
appear only from time to time in 
human history, and normally take 
decades to develop. The normal 
path to evolution is the improvement 
of pre-existing technologies, but 
choices made by policymakers on 

the issues facing the planet today 
may have a major influence on the 
evolution of technology, on the future 
of industry, and, as a result, on the 
global economy.

The problem of industry in 
Europe

PM technology has seen strong 
development from the middle of the 
twentieth century, mostly in the USA 
and Europe, later followed in Japan 
and China, the latter becoming a 
significant industrial force around 
the turn of the twenty-first century. 
However, industry in general, once 
a very strong and respected sector 
in Europe, has been almost looked 
down upon in recent decades in the 
eyes of the European public and 
policymakers, with some fortunate 
exceptions. This attitude toward 
industry may have helped Asian 
countries to pick up the baton and 
turn the region into the world’s 
industrial powerhouse. 

Certainly, industry had some 
severe environmental problems years 
ago which needed to be addressed 
– and indeed they were, as the 
knowledge, technology and capital 
to address them became available. 
However, instead of solving the prob-
lems of industry in Europe, a different 
solution was often taken: just get rid 
of the problem and send the pollu-
tion elsewhere, namely to Asia. This 
decision was further encouraged by 
the quest for lower wages, as the 
global market continued to demand 
products at the lowest possible price. 

These decisions, however, have 
had consequences years later, 
when the manufacturing industry 
has tremendously reduced its envi-
ronmental impact, and represents 
a backbone of the global economy. 
Today, industry tends to develop 
where it was earlier welcome, such 
as in Asia, since the network of 
ancillary industries and supporting 
research and teaching institutions 
were locally developed in the thirty 
preceding years. As a result, the 
countries we once called ‘industri-
alised’ in Europe and North America 

Fig. 2 Emissions testing being performed on a petrol car 

“The issue of vehicle electrification is 
now shaping many decisions in PM, 
and potentially redirecting research, 

technology investments – even spurring 
the relocalisation of manufacturing 
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https://www.pm-review.com/
https://www.pm-review.com/subscribe-pm-review-e-newsletter/


Autumn/Fall 2021       Powder Metallurgy Review 83© 2021 Inovar Communications Ltd

| contents | news | advertisers | events | website | e-newsletter | The question of electrification

are now desperately trying to race to 
recover lost industrial opportunities. 

As of today, Europe still enjoys 
technological leadership in several 
fields, including the automotive 
industry, although questionably in all 
technological segments. However, 
the traditional ICE car is today looked 
down upon in most of Europe, with 
severe decarbonisation goals of 
doubtful feasibility becoming EU 
policy and including hefty fines for 
non-conforming car manufacturers. 

In the middle of this regulatory 
whirlwind, we find some astonishing 
trends, such as the demonisation of 
diesel engines, despite the fact that, 
while diesel fuel contains slightly 
more carbon than petrol, diesel cars 
are known to emit roughly 20% less 
CO2 into the atmosphere than an 
equivalent performing petrol engine. 
The fact that the problem of nitrogen 
oxide (NOx) emissions, once one of 
the most pressing issues facing the 
diesel car industry, was solved some 
ten years ago with the introduction 
of European emissions standards, 
and the resulting rapid innovation 
in emissions-limiting technologies, 
seem to be totally ignored, may make 
a lay citizen wonder: where is the 
logic in fighting CO2 emissions by 
eliminating ICEs altogether, which 
is a formidable and costly task, 
when Europe holds the world’s best 
technology for diesel engines, which 
could reduce emissions by 20% 
overnight?

Somewhat ironically, both public 
attitudes toward diesel cars and 
Europe’s leading diesel engine 
technology may be due in no small 
part to the memory of ‘Dieselgate’, 
the Volkswagen emissions scandal 
which, beginning in 2015, saw the 
automotive giant heavily penalised 
with a notice of violation of the Clean 
Air Act from the United States Envi-
ronmental Protection Agency (EPA) 
for intentionally programming its 
turbocharged direct injection (TDI) 
diesel engines to fool official NOx 
emissions testing. 

This was arguably the biggest 
scandal ever faced by the automotive 
industry, and resulting PR efforts 
from regulators, VW and competing 

automakers would lead to much 
stricter regulations on emissions 
control, renewed commitments to 
regulatory compliance and emissions 
reductions, and the development of 
some of the best, lowest-emission 
diesel engines in the world. 

Regulations, misleading 
messaging and 
infrastructural challenges

European regulations call for 
drastic reductions in CO2 emissions 
in a very short time. However, 
messaging around the reduction of 
CO2 emissions can be misleading. 
As an example, in Spain, which is 
the country I know best because I 

live there (and I am guessing that 
local regulations must conform to 
the EU directives), a plug-in hybrid 
car with a battery range of 50 km 
qualifies as a ‘zero-emission’ car, in 
spite of the fact that it may run on a 
200 horsepower petrol engine, and 
can legally be user programmed to 
recharge the battery using this high 
CO2 emitting petrol engine! A car like 
that – assuming it achieves its ideal 
CO2 emissions level, and under the 
condition that the electric grid is not 
powered by CO2 emitting plants, a 
far from realistic situation – is likely 
to have sufficient electric range to 
commute daily from home to work 
within an average-sized city, and the 
power required to recharge it over-
night, may be low enough for existing 

Fig. 3 Powder Metallurgy VVT parts such as these contribute to enhanced fuel 
economy in ICE powered vehicles (Courtesy AMES)  
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Fig. 4 Vehicle charging infrastructure on an urban street

Fig. 5 By the author’s calculations, it would take the full electric energy of ten 
nuclear power plants, running at full power all year round, to substitute just 
50% of the fossil fuels used in road traffic in Spain 

power grids to handle, but it will need 
to run on petrol almost as soon as it 
leaves the city limits. 

This solution may look like a wise 
one, as it reduces emissions where 
they are most concerning – in city 
centres and urban areas – while 
keeping the range and ease of 
refuelling associated with an internal 
combustion engine. But contrary to 
the images shown in TV commercials 
and referenced in political statements 
from OEMs, that car is far from a real 
‘zero-emission’ vehicle, despite the 
consumer being insistently pushed 
towards it as an apparently ‘fully 
electric’ car, despite the fact that it 
is a hybrid, with a considerable price 
tag and serious problems in range 
and in recharging if it is to be run 
purely on battery. 

Even for hybrid cars, the question 
remains open as to why almost all 
models have petrol engines instead 
of a diesel engine, which would 
produce 20% less CO2 and, with the 
proper urban charging architecture 
in place, need only be used outside 
of the city limits on longer trips. In 
any case, it seems more feasible 
that we will see part-petrol-driven 
hybrid cars in our cities and on our 
roads than exclusively electric ones 
for a considerable number of years to 
come, and this would suggest a much 
slower transition from petrol to elec-
tric than the news cycle and industry 
forecasts seem to suggest. 

As an indication of the difficul-
ties in switching to a fully electric 
future, it may help to consider that, 
in the case of Spain (but probably 
similar figures would apply to other 
European countries), by my own 
calculations it would take the full 
electric energy of ten nuclear power 
plants, running at full power all year 
round, to substitute just 50% of the 
fossil fuels used in road traffic in 
Spain in 2018. This is without consid-
ering the additional high-voltage 
power lines that would be required 
for transportation and distribution 
of such large quantities of electric 
energy, and that’s something most 
people don’t like! Everybody seems 
to like the idea of electrification, but 
under NIMBY (Not-In-My-Backyard) 

“Even for hybrid cars, the question 
remains open as to why almost all 

models have petrol engines instead of 
a diesel engine, which would produce 

20% less CO2 and, with the proper 
urban charging architecture in place, 
need only be used outside of the city 

limits on longer trips.”
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Fig. 6 Soft magnetic parts for actuators and emissions control systems 
(Courtesy AMES)

Fig. 7 SMC parts produced by AMES for electric motor systems (Courtesy 
AMES)

conditions. Arguments against high-
voltage power lines are commonplace 
in Europe, including from the same 
local authorities who call for vehicle 
electrification.

Should the electric power come 
from renewable sources instead of 
nuclear plants, the problem becomes 
even larger, since there is obviously 
no sunlight at night when cars would 
need to be recharged, and the wind 
does not necessarily blow all night 
long every night, making it necessary 
to have backup power generation 
standing by. Power lines would need 
to be increased again, since backup 
non-renewable power plants are not 
normally located next to renewable 
power sources. All of these obstacles 
mean electrification amounts to a 
rather expensive solution. 

It concerns this author to think 
that Europe may be playing a 
dangerous game in such a serious 
subject as energy, and that we 
may be giving up our technological 
advantages in one of the most 
sensitive industries, automotive. Of 
course, the high-power magnets 
which are needed to manufacture 
electrical motors rely on a supply of 
neodymium, and 80% of the world’s 
neodymium production happens to 
be located in China. If the European 
automotive industry is to transition 
entirely to the electric model, how 
will we protect ourselves against 
supply chain disruption and trade 
conflicts?

What does this mean for 
PM?

I am mentioning all of these consid-
erations, which may seem unrelated 
to the future of the Powder Metal-
lurgy industry, precisely because the 
decisions taken by global regulators 
may affect the future need for PM 
parts in one of the most important 
user markets, the internal combus-
tion engine used in cars, and this is 
becoming a serious concern for the 
industry and its stakeholders. Should 
panic arrive in PM stakeholders’ 
hearts, we might be facing a new 
chapter of de-industrialisation 

in Europe, making us yet more 
dependent on foreign industrial 
supplies and damaging an industry 
sector in which Europe is a tech-
nology leader.

Whatever the future evolution of 
the automobile in Europe, though, 
PM is likely to continue playing 
an enabling role: numerous PM 
products are involved in the new, 
emissions-reducing powertrain 
designs. For example, Variable 
Valve Timing (VVT) parts are a major 
application in petrol engines, even 
in ‘zero-emission’ hybrid cars, while 
PM soft-magnetic cores are used 
in the NOx eliminating systems for 
diesel engines and PM variable-flow 
pumps are currently being designed 
for the cooling systems in large 
electric vehicle batteries. In the event 
that fuel cells become a more widely 

used alternative, polymer cells yield 
power efficiencies barely comparable 
to those of ICE’s and, unfortunately, 
don’t use PM components; while if 
solid oxide fuel cells (SOFCs), with 
a much higher energy conversion 
efficiency, become commonplace, 
we will find a new use for PM 
components. 

The undeniable trend towards 
increased electrification in cars offers 
a great opportunity for magnetic 
PM applications, but there is still 
a need for a better understanding 
of the advantages that different 
designs of magnetic motor using 
PM components may bring. Designs 
must be optimised and prices of PM 
soft magnetic composites (SMCs) 
reduced in order for PM to become a 
more widely used solution for electric 
traction. So, this author’s guess is 
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to imagine how AM powders could 
ever become cheaper than today’s 
industrial PM powders. Additionally, 
the actual AM process is not cheaper 
than traditional press and sinter or 
MIM, and is not likely to become so. 

However, AM offers a lot of 
opportunities for manufacturing 
parts with geometries which are not 
possible using press and sinter PM 
or MIM – or at least, which could 

that the evolution of PM parts’ usage 
in transportation will be slower than 
what the EV hype suggests, but that 
the material and geometric advan-
tages of the PM process are likely to 
continue offering attractive solutions 
in this market.

Advancements in al-
ternative and niche PM 
technologies in Europe

Another clear trend for future PM 
applications is the broader use of 
Additive Manufacturing technologies. 
Here, again, the general perception 
of the future of AM is optimistic. AM 
is often perceived as a cure-all tech-
nology, with which it will be feasible 
to produce anything, and almost on 
your desktop. Sometimes, there even 
seems to be the belief that AM will 
substitute many other metal forming 
technologies, including traditional 
PM. It needs to be noted, though, that 
AM powders are extremely expensive, 

and are likely to remain more expen-
sive than traditional PM powders, 
no matter how much their usage 
expands, since the production of 
powders can be considered a mature 
technology. Even traditional PM 
powders are considered a relatively 
expensive raw material compared to 
wrought and cast metals, with their 
cost putting an effective ceiling on 
the size of PM components. It is hard 

“Thus, PM continues to be a technology 
in active evolution both in Europe and 

worldwide and, of course, following ups 
and downs associated with phases in the 

world’s economy, it is likely not only to keep 
its position in important applications but to 

conquer new ones, even in the turbulent 
world of today’s automotive industry...”

Fig. 8 Transfer case parts such as these are a major application area for PM in the automotive industry (Courtesy AMES)
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only be achieved through multi-
part assemblies – or even for the 
manufacturing of geometries that 
have never been imagined. So, even 
with its considerable cost, AM will 
certainly find its way into the manu-
facturing of products with complex 
geometries, if designers can change 
their design mindset, which takes 
time. In any case, mass-produced 
AM products are likely to remain of 
relatively small size, with larger AM 
parts produced only in special cases 
where weight savings or intricate 
geometries and expensive final 
products can pay for the cost of both 
the raw material and the process. 
This could, for example, be the case 
for some aerospace or medical 
applications.

Other PM technologies continue 
to show very attractive growth, such 
as HIP in producing special alloys 
for aerospace and for oil/gas explo-
ration, which is likely to continue no 
matter how much effort is put into 
decarbonising the world.  

Hard materials account for a very 
significant part of the PM sales 
pie and are likely to continue to 
do so as research continues to 
improve their characteristics. 
Metal Injection Moulding is much 
less dependent on the automotive 
sector than structural PM parts 
and we can expect this technology 
to continue to thrive regardless of 
what occurs in the auto segment.

There are numerous other 
niche PM applications, such as 
PM titanium in different forming 
options for aerospace and medical 
applications, or the tape casting of 
magnetic materials. All of these 
are likely to continue developing, 
and, although they are not likely to 
become major players volume wise, 
they are certainly instrumental 
in bringing new technological 
solutions to the market. Those are 
commonly known as functional 
materials.

Thus, PM continues to be a 
technology in active evolution 

both worldwide and in Europe and, 
of course, following some ups and 
downs associated with phases in 
the world’s economy, it is likely not 
only to keep its position in important 
applications, but to conquer new 
ones, even in the turbulent world of 
today’s automotive industry. 

Author
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According to the Small and Medium-
sized Enterprise Agency (SMEA) 
Japan, a manufacturing SME is “any 
entity which is a company whose 
capital or total amount of investment 
does not exceed three hundred 
million yen, or a company or an 
individual whose regular workforce 
does not exceed three hundred 
persons.” An SMEA report states that 
48% of added value in the Japanese 
economy as a whole is from SMEs, 
and in the metal products manu-
facturing industry, 81% of it is from 
SMEs, demonstrating the important 
role SMEs play in this field. 

Government statistics show that 
there are seventy Powder Metallurgy 
companies currently operating in 
Japan with over thirty employees, 
although the reports do not specify 
the details of SMEs in the sector. 
These statistics present the structure 
of the Japanese PM industry as 
follows: of these seventy companies, 
thirteen produce more than 1,000 
tons per year as major PM compo-
nent manufacturers, according to 

this author’s analysis, while OEMs 
with in-house PM production and 
Tier 1 companies primarily produce 
a limited volume of parts. Some 
subsidiaries of non-automotive 
companies also produce limited 

volumes of PM components, as do 
some independent SMEs. 

Among the most productive 
independent SMEs, fewer than 
ten companies produce more than 
100 tons of PM parts per year. The 

Whilst many of Japan’s major multinational PM companies are recognised 
globally, Japan’s domestic Powder Metallurgy industry is in large part driven 
by SMEs. In this article, international PM consultant Dr Yoshinobu Takeda 
details the steady growth of two of Japan’s most successful PM SMEs, NAPAC 
and Nihon Kizai, as a blueprint for what can be achieved by smaller actors by 
leveraging a diverse product portfolio, an ethos of sustainability, and an efficient 
production mindset. 

Diversity, sustainability, efficiency: 
How two of Japan’s Powder 
Metallurgy SMEs are thriving in a 
challenging landscape 

Japan’s Powder Metallurgy SMEs

Fig. 1 Loading green parts into a vacuum sintering furnace at Nihon Kizai, 
Japan (Courtesy Nihon Kizai, Co., Ltd.)
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SMEs in Table 1 can be considered 
representative of the Japanese PM 
industry.

This article will not explore all of 
these companies in depth, but will 
focus on two, NAPAC Co., Ltd. and 
Nihon Kizai Co., Ltd., as outstanding 
examples of Japanese PM SMEs. 
Their histories and current status in 
the industry will be briefly detailed as 
representitive of how companies can 
thrive despite Japan’s challenging 
PM landscape.

NAPAC Co., Ltd 

NAPAC began life in 1966, initially 
assembling armatures for small 
electric motors in Japan’s Nagano 
prefecture. This prefecture, or 
province, has many similarities 
to Switzerland; it is known as the 
Japanese Alps, and, like Switzerland, 
is home to a number of precision 
industries such as watchmaking and 
micro motor production. NAPAC was 
founded near a cluster of high peaks 

Fig. 2 NAPAC’s facility in the Japanese Alps (Courtesy NAPAC)

Fig. 3 Left, NAPAC’s market output by sales value, and right, its markets for hard magnets
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SMEs considered representative 
of the Japanese PM industry

Heiwa Sangyo 
Capital: JP¥10 million  
Employees: 60

Hiroshima Sinter 
Capital: JP¥37 million 
Employees: 43

Mutsumi Special Alloy Industries  
Capital: JP¥90 million 
Employees: >95

NAPAC 
Capital: JP¥96 million 
Employees: 143

Nihon Kizai 
Capital: JP¥30 million 
Employees: 78

Urawa Yakin  
Capital: JP¥10 million 
Employees: 80

Table 1 SMEs representative of the 
Japanese PM industry

referred to as the Central Alps. 
In 1974, the company began 

producing PM components, and by 
1985, it had terminated its assembly 
business entirely following a name 
change. In 1988, production started 
on bonded rare earth magnets by 
PM, with NAPAC initially acting as an 
outsourcing company before entering 
the market under its own brand in 
2000. Slightly earlier, in 1997, the 
company had also begun producing 
PM aluminium components for hard 
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disc drives, before expanding into 
larger ferrous components in 2010. 

Currently, NAPAC operates seventy 
compaction presses at its facilities, 
ranging from 1 to 400 tons, as well 
as fourteen sintering furnaces and 
forty PM sizing presses. In 2012, a 
government-owned Small Business 
Investment Company (SBIC) became 
the biggest shareholder of NAPAC; 
in Japan, SBICs are intended to 
strengthen and stabilise promising 
SMEs through financing and business 
consulting.   

As shown in Fig. 3, about 40% of 
the company’s output is to customers 
in the automotive industries. Indus-
trial machinery applications comprise 
about 30% of output; electric and 
electronics market, 22%; and hard 
magnets, 10%. 55% of hard magnets 
produced by NAPAC are supplied to 
the electric and electronics market, 
approx. 11% to automotive and 12% to 
industrial machineries. Some notable 
customers are Fanuc, Nidec group, 
Mitsutoyo, Seiko-Epson, Ricoh, Nikon, 
Olympus, Fuji Film and Kubota.

NAPAC produces PM components 
using standard ferrous alloys, stain-
less steels, copper and copper alloys. 
Fig. 4 shows some examples of its 
PM components, although some 
privacy restrictions have been placed 
on the company by its customers, so 
this is by no means a comprehensive 
selection. One of NAPAC’s most 
successful applications is a sensor 
gear for robotics, featuring hundreds 
of very fine teeth, which works to 
magnetically sense the rotating posi-
tion very precisely in order to control 
spindle motors for robots or industrial 
machines. For the electronics market, 
the company supplies one-way clutch 
components for use in multi-func-
tional photocopy machines and feeder 
components in IC chip mounters. 

As Japanese multi-functional 
photocopy machine manufacturers 
like Canon, Ricoh, Konica-Minoluta 
and Kyocera dominate the global 
market, this is a market which is 
particularly attractive for Japanese 
PM companies. Similarly, Japanese 
chip mounter manufacturers Pana-
sonic, Fuji, Yamaha, and Juki account 
for 80% of the global market, and the 

country’s camera industry is globally 
renowned. A typical PM component 
for the camera market is the lens 
mount, made of 316L stainless 
steel, of which NAPAC is a supplier. 
As larger PM companies dominate 
the broader automotive market, 
NAPAC chooses to focus on the niche 

automotive market or to work as a 
manufacturing service provider. Thrust 
bearings for turbochargers, armrest 
adjusters, bearings for e-brakes, 
sliding door closing components and 
shock absorber pistons are among the 
typical automotive components the 
company produces. 

Fig. 4 A selection of PM components produced by NAPAC
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NAPAC is a unique PM company 
in that, as well as the above compo-
nents, it also produces bonded 
rare earth magnets. Japan has 
a long history of developing hard 
magnets, including ferrite magnets 
and rare earth magnets such as 
Sm2(Co,Fe,Cu,Zr)17 and NdFeB. In the 
early 1970s, sintered SmCo5 magnets 
were commercialised in the US and 
Japan; simultaneously, Seiko-Epson 
developed and commercialised 
a bonded SmCo5 magnet for the 
world’s first quartz watch. Although 
NAPAC was not involved in this 
early development, they entered 
the bonded magnet manufacturing 
market as early as 1988. 

Two manufacturing processes are 
used for producing bonded rare earth 

magnets: compaction and curing, or 
injection moulding. Initially, NAPAC 
exploited its existing compaction 
technology to enter this growing 
market, as the shape of magnets 
was already similar to the PM bear-
ings it produced. Later, the company 
introduced injection moulding and 
the increased geometric freedom 
offered by this process, into its 
production capabilities.

For the production of magnets, 
NAPAC currently operates about 
thirty compaction presses, including 
twenty magnetic field forming 
presses and about ten injection 
moulding machines (five of which 
are magnetic field injection 
machines). While more than 80% 
of rare earth magnets in the world 

are currently produced in China, 
and NAPAC is a niche player, the 
company does offer certain key 
products in this field; these include 
injection moulded magnetic rolls 
and rotors for rotary solenoids, 
press and cured sensor magnets 
for camera lens shutters, and 
motor cores for electric drivers 
(Fig. 5).  

The company’s location in 
Nagano meant it was well placed 
for work in the market for high-
precision parts. Its detail-oriented 
production also translates to a 
particularly clean plant: when this 
author visited, Takashi Suzuki, 
the company’s CEO, invited me 
to switch from my shoes to the 
provided slippers, where I had 
expected that safety shoes would 
be necessary to enter the plant. In 
fact, there was hardly a need for 
shoes at all – the floor was spar-
kling clean, with no hint of spilled 
powder, dust or oil. Even the smell 
of machine oil was hardly present 
(Fig. 6). 

I asked Suzuki how such a high 
level of cleanliness was achieved 
and maintained. “Women workers 
at the shipping zone took the initia-
tive and involved all other people,” 
he replied with a smile. “Honestly, 
men are not good at keeping things 
tidy – just like at home.” This focus 
on the plant’s cleanliness ensures 
that operation can continue 
efficiently, as well as helping 
to maintain product quality and 
worker safety. In my view, it is also 
an important feature in recruiting 
employees, as clean plants are the 
norm in this area. 

As well as having high levels 
of cleanliness and worker safety, 
NAPAC is noted as being an 
environmentally friendly company, 
having won recognition from 
the JPMA as the company most 
invested in reducing total CO2 emis-
sions for three consecutive years 
from 2017–2020. The company 
recognised the importance of 
‘green manufacturing’ relatively 
early; in 2009, it switched from 
a heavy oil boiler to an electric 
heat pump boiler, and, in 2016, it 

Fig. 5 Hard magnets produced by NAPAC

Fig. 6 Example of the high cleanliness of the floor within NAPAC’s PM plant
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invested in a photovoltaic genera-
tion system of 1.5 MW. Suzuki 
explains his commitment to 
sustainability with the following life 
motto: to live in Japan, to live with 
technology, to live with others and 
to live in happiness. Accordingly, 
he only purchases machinery or 
compaction tools from domestic 
suppliers. 

Of course, cost competitiveness 
is also a crucial issue for NAPAC: 
for this purpose, it invested in the 
in-house development of systems 
for automating its workflows, 
which vastly improved labour 
productivity. The company has made 
several investments in technical 
development through govern-
ment subsidies; its electric-servo 
compaction presses with System 
3R’s quick tool change system and 
a tailor-made hydraulic-electric 
servo hybrid sizing press are two 
examples. Receiving government 
subsidies for these new develop-
ments is important SMEs, as their 
financial resources are limited 
in comparison to large-scale 
companies. In 2017, NAPAC was 
selected as one of the Companies 
Driving Regional Growth (CDRGs) 
by Japan’s Ministry of Economy, 
Trade and Industry (METI), which 
certainly makes it easier to achieve 
subsidisation. 

Thanks to its technological 
achievements in its target markets, 
NAPAC has managed to achieve 
healthy growth: from JP¥1.5 billion 
to JP¥2.6 billion over twelve years. 
This is quite a contrast to the wider 
Japanese PM industry, which has 
not seen overall growth in domestic 
production since 2007. On his vision 
for the future of NAPAC, and the 
PM industry as a whole, Suzuki 
stated that sintering must undergo 
a “process renovation,” as the cost 
of energy consumed by sintering 
is the most significant burden 
faced by the company during 
production. In order to find a new 
market, Suzuki stated that NAPAC’s 
extensive knowledge in both PM and 
bonded magnet technologies will 
be exploited to develop unique new 
products.    

Nihon Kizai Co., Ltd

Nihon Kizai (NKZ) Co., Ltd., another 
independent PM SME, is located 
in the suburbs of Mobara in Chiba 
prefecture, near Tokyo. NKZ began its 
life as a sales agent for PM compo-
nents in 1965, entering the industry 
as a PM production company in its 
own right in 1973. Since then, it has 
regularly expanded its capacity and, 
in 2020, the 16,500 m2 Niiharu Plant 
was inaugurated as the company’s 
third production facility (Fig. 7).  

NKZ operates twenty-six compac-
tion presses of 10–500 tons, eight 
sizing presses of 5–110 tons, three 
gas sintering furnaces (including 
a sinter-hardening furnace), six 
vacuum sintering furnaces and one 

steam treatment furnace, as well as 
some further post-processing capa-
bilities. The company produces parts 
in steel, stainless steel, copper alloys 
and aluminium alloys, totalling more 
than 1,800 designs. 

About 40% of the products it 
makes are stainless steel, which 
is quite unique in Japan (Fig. 8). 
PM stainless steel applications are 
traditionally automotive components, 
such as ABS sensor rings, exhaust 
flanges, HEGO bosses, etc. While this 
is a high-volume market, NKZ has 
found that there are still many more 
niche markets to be exploited. As 
stainless steels are more expensive 
and more difficult to machine or forge 
than ordinary steels, stainless steel is 
inherently better suited to PM, unless 

Fig. 7 Aerial view of the Nihon Kizai Niiharu plant

Fig. 8 Examples of PM stainless steel components produced by Nihon Kizai
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a much higher level of corrosion 
resistance is called for. 

The breakdown of the sales at 
NKZ is also unique, with no other 
Japanese company having a similar 
market combination (Fig. 9). At NKZ, 
automotive parts only equal about 
15–20% of its total market output; 
remarkable in the Japanese PM 
industry, where government statistics 
show that, in total, 94.5% of PM parts 
and 63% of bearings produced in 
the country are for the automotive 
industries. In the case of NKZ, the 
industrial market makes up 37% of 

its sales; residential construction, 
30%; and optical, 16%. This differen-
tiation is quite an important one, as it 
allows NKZ to survive and grow as an 
SME in its unique niches. 

For the residential construction 
industry, the company has found 
great success with PM door lock 
components and door hinges; in the 
optical and industrial markets, stain-
less steel lens mounts for cameras 
are a major product for the company. 
According to the Camera & Imaging 
Products Association (CIPA), the 
total number of cameras with inter-

changeable lenses produced in Japan 
in 2019 was about 8 million. NKZ is 
the top supplier, with about 20% of 
the market share. 

Although not the company’s main 
focus, the company does produce 
parts for the automotive industry; one 
such component is a cam sprocket 
for motorcycles. However, while 
Japanese motorcycle companies 
Honda, Yamaha, Suzuki and Kawasaki 
dominate 40% of the global market, 
domestic production decreased down 
to one third since 2007. 60% of that 
market – about 300,000 units – is 
taken up by medium to large bikes, 
over 250 CC. Considering the variety 
of models of these four brands, 
production lot sizes for each model 
are relatively small; as such, being 
a relatively niche application, this 
market is comparatively less attrac-
tive for major PM companies and was 
ripe for NKZ’s taking. Fig. 10 shows 
examples of PM steel components 
produced by NKZ. 

Yoshihisa Asano, CEO of NKZ, 
stated, “Production cost and market 
price level of components produced in 
small lot sizes are usually expensive 
regardless of production methods 
like forging, casting, stamping or 
machining.” Thus, if a small lot size 
production can be managed efficiently 
by a PM manufacturer, PM can be 
highly competitive against traditional 
manufacturing methods. “We have a 
couple of ideas to improve the effi-
ciency of small lot production,” Asano 
continued. “First, we do not usually 
carry out external tool changes or 
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Fig. 9 Market and material breakdown of Nihon Kizai’s sales

Fig. 10 Examples of PM steel components by Nihon Kizai
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set up for new compaction tools, 
and we minimise the tool adaptors 
to be changed by standardising 
the press and die set. Secondly, 
we minimise time loss caused by 
change of powder – for example, 
when a 100-ton press finishes 
a cycle, even a component to be 
compacted by a 20-ton press using 
the same powder can be pressed 
using the 100-ton press. This also 
helps to maintain the consistency 
of powder filling and sintering 
behaviour. Thirdly, we prefer to 
use batch-type furnaces instead of 
continuous furnaces. The reason 
is that batch-type furnaces allow 
various sintering conditions that 
are optimised to each component, 
which is particularly important 
for PM stainless steel. Our latest 
vacuum furnace (Fig. 11) is a 
multi-chamber one, which has high 
capacity along with high flexibility of 
sintering conditions.” 

Regarding research and develop-
ment, NKZ collaborates with major 
powder suppliers to access state-
of-the-art technologies, rather than 
diverting its focus to developing 
its own R&D department. Due to 
this and its small-size production 
batches, trialling new materials 
and processes is less risky for 
NKZ, allowing the company a high 
degree of flexibility, which, in turn, 
offers a greater ability to introduce 
new technologies. In the interest 
of keeping his ear to the ground 
for new technologies, presses, 
furnaces, etc, Asano attended every 
World PM Congress and EuroPM 
during his tenure as CEO. This 
enables NKZ to stay profitable and 
continue to grow as an SME.

Asano added, “High-perfor-
mance products made with high 
technologies do not always make 
money, but to make products with 
very best performance at an attrac-
tive price for customers is the right 
way.” 

NKZ is also an environmentally 
conscious company, having invested 
in a photovoltaic generation system 
and a vacuum degreasing system 
which utilises a hydrocarbon 
cleaner in a closed system of 

Fig. 11 Vacuum sintering furnace installed in NKZ’s Niiharu plant

Fig. 12 Degreasing equipment at NKZ’s Niiharu plant 

“We prefer to use batch-type sintering 
instead of continuous sintering. The 
reason is that batch-type furnaces 

allow various sintering conditions that 
are optimised to each component, 

which is particularly important for PM 
stainless steel... ”
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three-step washing: primary 
shower, dipping, and secondary 
shower (Fig. 12).

The impact of COVID-19 on 
the Japanese PM industry

Since January 2020, almost 950,000 
of Japan’s 126 million residents have 
been infected with COVID-19 (as illus-
trated in Fig. 13). While the Japanese 
government never legally mandated 
the closure of manufacturing plants, 
four states of emergency have been 
declared since the beginning of the 

COVID-19 pandemic. Rather than 
risk hampering its economy further, 
the government instead suggested 
implementing higher levels of 
hygiene management and encour-
aged individuals to work from home 
to avoid what it referred to as the 
‘Three Cs’ – namely, Closed spaces, 
Crowded places, and Close-contact 
settings. 

Fig. 14 shows the monthly market 
trends in automotive, photocopy 
machines, cameras, consumer 
electronics and building materials, 
as well as PM as a whole, throughout 
2020. The strongest impact was 

felt in May 2020, particularly in the 
automotive and photocopy machine 
segments, leading to a downturn 
in the total PM market, although 
consumer goods like appliances and 
cameras were not largely impacted. 
In Japan, May and August typically 
see a slowdown in production due 
to consecutive national holidays, 
which normally reduces production 
by 10–15%. The true impact of the 
pandemic was -25 to -40% in auto-
motive and photocopy machines, and 
almost 0% in consumer goods. 

How did NAPAC and NKZ 
fare during COVID-19?

Both CEOs stated that they initially 
took action to implement hygiene 
management steps such as the 
wearing of face masks, increased 
hand washing and avoiding ‘the 
three Cs’ in their offices and plants. 
Thanks to their non-urban locations, 
almost all employees commute to 
work in their own cars, which made 
the risk of infection via public transit 
system almost zero. Business trips 
and visitors to the plant or office were 
controlled with risk evaluation and/
or medical tests. Fortunately, both 
companies were able to avoid infec-
tion and become COVID-free bubbles 
for their employees. 

Both companies saw a drop in 
business from April 2020, but stated 
that business began to show strong 
recovery as early as autumn 2020. 
This growth continued in Q1 and Q2 
2021. In the case of NKZ, the biggest 
drop seen was about 20% compared 
to the same month in 2019. 

According to NAPAC and NKZ, a 
renewed growth in demand was seen 
after this drop. There are a number 
of reasons for this. For example, 
the rapid recovery of the domestic 
economy and very rapid growth of the 
Chinese economy; remote working 
increasing the demand for office 
furniture and consumer electronics 
for use at home; customers having 
the time to refurnish homes, work 
on gardens and turn to new hobbies 
such as motorbiking, thanks to 
the increased downtime offered by 

Fig. 14 Monthly Japanese market trends in automotive, photocopy machines, 
cameras, consumer electronics and building materials, as well as PM as a 
whole throughout 2020 (Courtesy Ministry of Economy, Trade and Industry)

Fig. 13 Daily COVID-19 infection number in Japan (data according to NHK)
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Figure B. Monthly market trend during 2020 as percentage of annual average (data according to statistics 
by Ministry of Economy, Trade and Industry) 
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work-from-home arrangements. 
As a result, PM companies with 
customers in relevant markets saw 
very good business. Of course, for 
several months in 2020 it was also 
necessary to reduce working days 
due to the sudden drop of demand; 
NAPAC reduced its work week to 
three days during the worst month 
of the pandemic. However, the 
company was able to maintain its 
employment level and overcome the 
COVID impact. Currently, both NKZ 
and NAPAC are producing PM parts 
at record high volumes.

Growing against the curve

It is notable, and a testament 
to their efforts to diversify their 
product offerings outside the 
automotive market, that these two 
companies have seen growth in 
stark comparison with the overall 
Japanese PM industry, which 
is facing a very difficult period. 
Automotive production and real 
GDP since 2007 is shown in Fig. 15. 
Japanese Real GDP has dropped 
very low since 2007, and domestic 
automotive production has been 
decreasing; as about 95% of PM 
sales in the country depend on 
automotive production, PM sales 
will reflect the downward trend of 

automotive production. Compared 
against this macroscopic economic 
data, the growth of NAPAC and 
NKZ – borne of timely investment in 
production facilities and excellent 
marketing and sales capabilities – 
is outstanding.  

The continued growth of compa-
nies like this requires investment. 
NAPAC utilises SBIC, while NKZ 
uses bank financing, based on the 
company’s excellent track record. 
The expansion of these businesses 
also requires an expansion in 
human resources; recruiting highly 
educated engineers or sale persons 
is not easy for SMEs, but both CEOs 
strive to motivate employees and 
guide them to good, successful 
experiences in as many cases as 
possible. The employees are given 
the opportunity to participate in the 
PM school organised by Höganäs 
Japan KK, giving an overview of PM 
technology and metallography and 
allowing them to perform better. 
When I visited these companies, 
my impression of the employees 
in both the plants and offices was 
that they looked very bright and 
cheerful.  

The distinguished steering by the 
CEOs of NAPAC and NKZ, based on 
clear mission statements and their 
implementation, has allowed their 
respective companies to survive 

and grow despite the slumping 
domestic Japanese economy. This 
is also contributed to by the equip-
ment, operations and marketing 
employed at these companies. Both 
remain domestically focused and 
have no intention to establish any 
overseas plants, because they do 
not feel it necessary. 
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Fig. 15 Long term growth trend of Japanese PM industry (sales), automotive production (volume), and real GDP in 
comparison with sales of NAPAC and Nihon Kizai since 2007 
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A new era has dawned in engine 
design – one in which the ‘sun’ 
around which the industry revolves 
is the electrification of automobiles, 
and seemingly everything else 
you can stick an electric motor in. 
In Europe and elsewhere, engine 
design is centred around improving 
efficiency to meet carbon emissions 
standards. And, of course, every 
engine designer wants to be the 
next to take the worldwide lead in 
general performance levels. 

Specific to alternating current 
(AC) motor design, there are two 
ways to approach the future of 
electrification from a material/
process standpoint. One is to work 
around the limitations of traditional 
electrical steel laminations, which 
for decades have been the standard 
for motor component designers. The 
other option? If you’re designing for 
an AC electromagnetic product, that 
means using an emerging material 
group called soft magnetic compos-
ites (SMC). 

SMCs, and Powder Metallurgy 
as a whole, have understandably 
faced some scepticism from OEMs 
who have been sticking with ‘what 
works’ for 100 years or more. In the 
hope of addressing some of that 
scepticism, this article will present 

test data on lamination assemblies 
produced via welding and mechanical 
joining vs press and heat treated SMC 
assemblies. In doing so, it will show 
that SMCs are a viable alternative for 
the production of motor stators and 
AC electrical devices with reduced 

In the field of AC motor design, Powder Metallurgy soft magnetic composites offer a 
viable alternative to the lamination assemblies that have, until now, been the norm. 
A major potential application area for the PM industry, they offer reduced core losses 
and higher efficiencies. However, comparing the DC performance of these materials, 
or relying on Epstein Frame testing of SMC structures against individual sheets of 
lamination steel, can suggest otherwise. To counter this misleading data, Horizon 
Technology’s Francis Hanejko, Jennifer Thorwart and Phil McDonald present test 
data comparing lamination assemblies to press and heat treated SMC assemblies for 
motor stators and AC electrical devices. 

Designing AC motors for the 
electric vehicle revolution? 
Forget laminations, think Soft 
Magnetic Composites

SMCs for the EV revolution

Fig. 1 Horizon Technology, Pennsylvania, USA, has been conducting extensive 
R&D in the area of electric motor design incorporating PM for the past five 
years
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core losses and potentially higher 
efficiencies. The sum total of this 
benefit is lower energy use and a 
potential reduction in greenhouse gas 
emissions.

What are SMCs?

Soft magnetic composites are 
a subset of Powder Metallurgy 
materials, specifically targeted at AC 
magnetic devices. These materials 
use an electrically insulating layer on 
the powder particles that minimises 
the eddy current losses of AC devices 
compared to those of laminated steel 
assemblies. The inherent advantages 
of designs using press and sinter 
SMCs are:

•  The geometric design capabili-
ties inherent to the use of PM

•  Their 3D flux carrying capability

•  Reduced core losses, particu-
larly at higher frequencies

•  Their greater motor and AC de-
vice efficiency

Although SMCs have been 
around for over thirty years, there 
has recently been considerable 
renewed interest in these materials 
for many new and unique motor 
designs. This is due, firstly, to 

the fact that the near-net shape 
production capabilities and 3D flux 
carrying capabilities inherent to 
SMCs facilitate the creation of unique 
motor shapes that can be produced 
via a single stroke of the compaction 
press, eliminating numerous steel 
laminations and the need for a joining 
process [1], and, secondly, to the 
reduced core losses that allow for 
higher operating frequencies with 
concurrent increases in efficiency of 
the AC device [2]. This latter point is 
becoming more significant with the 
need to improve efficiencies while 
simultaneously offering greater 
vehicle range in electric vehicles and 
greater battery run time in cordless 
household and industrial devices. 
This can all happen while still 
lowering the carbon footprint of these 
devices through the electrification 
strategy.  

At present, SMCs are competing 
with laminations in these newer AC 
designs. The use of laminations for 
AC devices has been the industry 
standard for more than 100 years and 
is a well-established methodology 
for many applications. Many grades 
of electrical steel laminations 
are available that use alloying 
and progressive rolling to thinner 
sheets, with the objective of reduced 
energy consumption and improved 
magnetic performance. Despite the 

improvements in alloying and the 
ability to produce thinner sheets, one 
necessary aspect of the workflow 
when producing AC devices using 
stamped laminations is the need to 
join individual laminations together to 
form a stack with the required shape 
and mass for the end product. 

Primary techniques of joining 
laminations include gluing, mechan-
ical joining and fusion welding [3]. 
Each has its unique advantages 
and disadvantages. However, each 
of these joining processes has 
the potential to alter the stacked 
assembly’s magnetic performance 
compared to the data published using 
single-sheet testing via an Epstein 
frame [4]. In particular, if the joining 
process causes a break in the insula-
tion layer applied to the lamination 
steel, then the potential exists for 
inter-lamination shorting between 
the individual sheets. The question 
that arises, then, is: how is the AC 
device’s performance affected, and 
what are the implications for energy 
consumption and overall efficiency? 

This article will compare single-
sheet lamination data vs SMC 
compaction for the production of 
AC parts. Taking it a step further, 
the results will reveal the effects 
of fusion welding or mechanically 
joining a lamination assembly in 
relation to the performance of SMC 
materials. The objective is to demon-
strate that SMC components offer 
the potential for higher performance 
with reduced power consumption 
compared to either welded or 
mechanically-joined lamination 
assemblies.  

DC magnetic performance 
of laminations vs SMC com-
pacts

Prior to discussing the effects 
of joining techniques on steel 
laminations, it is worthwhile to 
briefly compare the DC magnetic 
performance of laminations to SMC 
compacts. Presented in Fig. 2 are 
the representative DC BH curves 
for a stack of M19 laminations (six 
laminations fusion welded together) 

Fig. 2 DC BH curves of Somaloy 700 3P powder metal vs a M19 lamination 
stack 
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and that of a Somaloy 700 3P powder 
metal material pressed and cured to 
a density of 7.4 g/cm³. 

It is apparent that the lamina-
tion stack shows higher DC 
permeability and lower coercive 
force. The reasons for the SMC’s 
reduced performance are the cold 
work of compaction that has not 
been completely stress relieved by 
annealing, and the fact that, in SMC 
components, there exists a distrib-
uted air gap within the material that 
reduces permeability and increases 
coercive force. Simply by looking at 
the DC performance of these respec-
tive materials, it would be easy to 
conclude that SMCs are inferior. 
However, these materials are not 
used in DC devices; engineers must 
consider their performance specifi-
cally in AC frequencies. 

One other consideration is the 
saturation induction of SMC in 
comparison to steel laminations. 
The saturation induction of SMC 
compacts is a linear function of 
their relative density. This can be 
expressed as:

Bsat=relative density (%)  x 2.2  
(Tesla)

For a 95% dense compact, the 
Bsat is 2.1 Tesla. The saturation 
induction of a 3% silicon steel is 
approximately 2.0 Tesla [5]. 

Comparison of SMCs with 
fusion-welded lamination 
assemblies

As noted earlier, the most common 
method to evaluate lamination steel 
is via the Epstein Frame [4]. This 
method uses sheets of electrical 
steel that are inserted into pre-
wound primary and secondary sets 
of windings. By applying a current 
to the primary windings, a voltage is 
induced in the secondary winding. 
The joints connecting the primary 
and secondary windings are simply 
lap joints. From this arrangement, 
the induction and core losses can be 
calculated [4].

One potential limitation of Epstein 
frame testing is that it does not 
consider the effects of joining the 
laminations as an assembly. In this 
part of the study, an evaluation 
compared the single-sheet data of 
both M47 (low-carbon steel lamina-
tions thickness of 0.25 mm) and a 
M19 steel lamination (3% silicon, 
non-grain oriented with a lamina-
tion thickness of 0.19 mm) to the 
core loss performance of an SMC 
compact. Shown in Fig. 3 is the core 
loss of the two grades of electrical 
steel laminations (single-sheet data) 
vs the SMC compact. 

The intersection of the SMC’s loss 
relative to M47 indicates that the SMC 
material will show lower total losses 
at frequencies above approximately 
100 Hz. Relative to the M19, this 
crossover shows that the core loss 
of the SMC will be higher than that 
of the M19 steel until an operating 
frequency of about 400 Hz is reached. 
In this analysis, the SMC compact 
does not compare favourably to 
lamination steel. However, it must 
be stressed that the core loss data 
for the lamination steel is based on 
Epstein testing of individual sheets. 

As the next step in this analysis, 
the oxide-insulated M19 steel 
laminations were manufactured into 
a toroidal geometry, after which indi-
vidual sheets were assembled into a 

thicker toroid via welding. Six weld 
joints were made, equally spaced 
on the outer diameter (OD) of the 
test sample. The resulting sample 
was wound with both primary and 
secondary turns directly onto the 
sample and evaluated for core loss 
at various frequencies and 1.5 Tesla 
induction level on a Magnetics 
Instrumentation Inc. SMT 700 
Hysteresisgraph. 

Fig. 4 shows the results of this 
test. Unlike the results for Fig. 3, 
the core loss of the welded M19 
assembly was significantly higher 
than shown in the single-sheet 
data. Additionally, the crossover 
frequency from M19 steel having a 
lower core loss, to the SMC material 
having a lower core loss, decreases 
to somewhere in the 75–100 Hz 
range. Upon increasing frequencies 
beyond 100 Hz, the SMC material 
shows a significantly lower core 
loss; at 400 Hz, the SMC loss is 
about 50% lower than that of the 
welded M19 assembly.

This lower core loss implies that 
the SMC stator will show a lower 
heat increase during operation 
with greater efficiency. Also note 
the shape of the core loss line for 
the M19 welded laminations: there 
exists an inflection point at approxi-
mately 100 Hz, with the slope of the 
line increasing more dramatically 

Fig. 3 Comparison of core loss of SMC Somaloy 700 5P powder to M19 and M47 
steel laminations as a function of test frequency at 1.5 Tesla induction level
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at frequencies above 100 Hz. One 
possibility for this change above 
100 Hz is that the eddy currents begin 
to dominate the core losses. With the 
M19 being a welded assembly, the 
assembly begins to act more like a 
solid piece than as individual sheets 
above 100 Hz. Conversely, the shape 
of the SMC core loss line is linear 
over the frequency range shown. This 
suggests that the primary component 
of core loss for the SMC material is 
hysteresis losses, with only a minor 
contribution from eddy current 
losses.  

Comparison of SMCs to 
mechanically-joined lami-
nation assemblies

The second most popular type of 
bonding technique for laminations 
is mechanical joining. Shown in 
Fig. 5 is a brushed, universal-style 
motor used in a household kitchen 
appliance. The blue arrow points 
towards the joining feature. This 
type of joining is a detail created 
during the stamping process, during 
which a series of indents are made. 
These indents are then aligned 
post-stamping and simply pressed 
together to give a nested stack. 

It is worth noting that the steel 
used in this lamination had an 
insulating coating applied prior to 
stamping; however, it is speculated 
that the stamping process used 
to produce the indent exposed 
non-insulated material and possibly 
caused interlamination shorting. The 
steel used in this application was an 
iron alloyed with 0.7% silicon rolled to 
a final thickness of 0.25 mm (equiva-
lent to the M47 steel in Fig. 2). The 
overall length of the lamination stack 
was 25 mm. Not visible in the photo 
on the right is a cooling fan attached 
to the end of the motor. 

In conjunction with the testing of 
the lamination assembly in Fig. 5, 
a series of Somaloy 700 1P powder 
metal compacts (40 mm OD with 
an ID of 32.5 mm) were produced to 
compacted lengths of 6 mm, 12 mm, 
and 25 mm, with a final density 
of 7.35 g/cm³. The objective was to 

Fig. 4 Core loss comparison vs frequency of a welded M19 assembly to Somaloy 
700 3P powder at an induction level of 1.5 Tesla

Fig. 5 Photographs of the brushed, universal-style motor evaluated in this 
study
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see if the length of the SMC affected 
the magnetic performance. 

After compacting and ‘curing’ 
the SMC into toroid forms, they 
were wrapped with approximately 
40 secondary turns and 300 primary 
turns. An equivalent number of 
secondary and primary turns were 
also applied to the lamination 
stack in Fig. 5. Once wound, they 
were magnetically tested on a 
Magnetics Instrumentation Inc. SMT 
700 Hysteresisgraph. Testing was 
conducted under DC and AC testing 
conditions (both 60 Hz and 200 Hz); 
the results of this testing are shown 
in Table 1. 

As expected, the DC permeability 
and coercive force of the lamination 
stack was superior to the SMC 
material evaluated. However, once 
the two materials were evaluated 
under AC conditions (the condition 
this device operates at), the SMC 
material was shown to be superior. 
At 60 Hz, the SMC showed a core 
loss 15–25% lower relative to the 
lamination assembly. At 200 Hz, the 
superiority of the SMC was even 
more pronounced. Thus, the SMC 
offers the potential of lower core loss 
and greater efficiency with this style 
of electric motor. 

The other interesting feature 
of the data in Table 1 is the 
performance of the SMC material 
at different compacted lengths; 
the SMC actually performs better 
at longer lengths, both from a 
DC permeability and AC core loss 
perspective. It should also be 
stressed that the lamination assem-

Fig. 6 Temperature rise of the stator during no-load operation

Material

DC Test Results at 1.5 T AC – 60 Hz AC – 200 Hz

Perm
Coercive force 

(A-m-t)
Core loss at 1 
Tesla (w/kg)

Core loss at 
1.5 Tesla (w/

kg)

Core loss at 1 
Tesla (w/kg)

Core loss at 
1.5 Tesla (w/

kg)

Lamination 
stack, 25 mm

1135 175 8.5 17 39 62

SMC, 6 mm 500 230 7.1 13 26 48

SMC, 12 mm 550 200 6.5 12 22 45

SMC, 25 mm 560 200 6.5 12 23 45

Table 1 Magnetic tests of lamination stack vs Somaloy 700 1P powder compacted to various lengths

bly’s indent feature did degrade the 
core loss performance compared 
to the single-sheet Epstein Frame 
testing of this material. 

The implications of the above 
testing are reflected in the heat rise 
of the motor during usage. Prior 
to disassembling the motor, the 
motor was evaluated for current 
draw under a no-load condition, 
with and without the cooling fan 
attached. Under no load and without 
the fan attached, the assembly 
had a current draw of 0.60 amps; 
with the fan attached, the motor 
had a current draw of 0.72 amps. 
This suggests that the cooling fan 
draws between 15% and 20% of 
the no-load motor current simply 
to keep the lamination stack from 
overheating. To evaluate this condi-

tion, the temperature rise of the 
stator was monitored with the fan 
attached. The temperature rise is 
shown as Fig. 6.

As seen in Fig. 6, the tempera-
ture rises from room temperature 
to 62°C within about 8 mins. Motors 
must stay below a certain tempera-
ture to prevent the wire insulation 
from degrading and potentially 
shorting the field wires, creating 
a safety hazard. Although an SMC 
compact was not evaluated for 
temperature rise in an actual 
motor, the data presented in Table 1 
suggests that the lower core loss 
will result in a mitigated tempera-
ture increase, thereby offering the 
potential to use a smaller fan and 
consequently achieve greater motor 
efficiency. 
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Conclusions

The evaluations conducted in this 
study looked at both fusion welding 
and mechanical joining to produce 
a lamination assembly for an AC 
electric motor or other AC electric 
device. If the only consideration 
was the DC performance of either 
method compared to SMC compacts, 
SMC compacts would lose the battle. 
However, the DC BH curve is just an 
estimate of the total performance. 
To fully evaluate the relative 
performance of steel lamination 
assemblies vs SMC components, 
AC performance must also be 
considered. 

But here, again, the data is often 
skewed to favour the steel lamina-
tion simply because of the testing 
method used. Evaluating a single 
sheet or even multiple sheets via 
the Epstein Frame method does 
not truly reflect the actual device 
performance, because the lamina-
tions must be joined to create the 
necessary assembly. In this study 
of welding and mechanical joining, 
these processes were speculated 
to have created interlamination 
shorting. The consequence of this 
shorting is significantly higher core 
loss of the assembled device than 
witnessed in the testing of single 
sheets. 

The data presented in this 
summary demonstrate that SMCs 
have significantly lower core losses 
at much lower operating frequencies 
than predicted using Epstein Frame 
test data. The reduced core losses of 
SMC compacts create an opportunity 
for AC designs which use less 
energy in operation when a finished 
assembly is considered. 

Beyond the improved core losses 
of SMC materials, one other key 
aspect of SMC materials is their 

ability to form three-dimensional 
parts with corresponding three-
dimensional magnetic flux paths. 
This ability to form rounded corners 
can reduce the amount of copper 
material necessary to be used in 
a motor. Plus, new motor designs 
incorporating unique shapes are now 
easy to produce and can lead to even 
greater electrical efficiency. The new 
motor types receiving considerable 
design attention include, but are not 
limited to:  

•  Axial flux motors

•  Transverse flux motors

•  Pancake (very flat) motor de-

signs

These new motor designs can offer 
higher power in smaller packages 
and the ability to operate at higher 
frequencies, and it can be speculated 
that the benefits of SMCs will be even 
more pronounced in these designs. 
Plus, the shape-making capability of 
PM allows for a reimagining of the 
stator shape to fully use the material 
and inherent advantages of SMCs.

Planned future work

This review examined only two joining 
processes: welding and mechanical 
joining. Future experimental work 
planned by Horizon Technology 
will investigate the gluing process 
and determine how it affects the 
magnetic performance of a lamina-
tion assembly. Additionally, because 
SMC component manufacturing 
is often limited by the size of the 
compaction equipment, the concept 
of circumferential segmentation is 
available to make larger SMC devices. 
How this segmentation affects the 
performance of SMC devices will also 
be investigated. 
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Any practical approach to domestic 
(or ‘on-shored’) battery material 
production must be characterised 
by low production cost at scale, 
low environmental impact relative 
to today’s legacy processes, and 
the flexibility to adapt to the rapidly 
changing chemistry landscape. 
Considering the huge increase in 
volume that comes with widespread 
electric vehicle (EV) adoption, 
sustainability – with respect to 
battery material production – will 
become critical. Finding solutions 
to these issues will reduce the 
reliance on foreign dependence of 
battery materials, and, as such, 
reduce the logistical costs and 
supply uncertainty.

In this article, we will discuss 
a unique plasma process that 
successfully addresses all these 
critical elements, as well as having 
the capability to recycle and upcycle 
end-of-life battery materials. This 
new process enables the next 
generation of materials in the 
energy, transportation, and indus-

trial sectors by displacing costly 
and wasteful legacy manufacturing 
approaches with a lower-cost 
sustainable production technology, 
providing a path to meeting the 
cost demands battery producers, 
recyclers and OEMs require. 

A tipping point: Embracing 
batteries for EVs globally 

It is no secret that in recent years 
the popularity of batteries has 
skyrocketed, with cells being used to 
store energy at a momentous scale.  

Whilst the move towards vehicle electrification comes with the promise of a 
clean, green future, there are concerns about both the environmental impact 
of raw material production for batteries and political concerns surrounding 
the sources of these materials. US-based material producer 6K Inc. is 
leveraging its plasma technology to provide a more efficient route for the 
processing and recycling of materials for EV batteries. Here, 6K’s Bruce 
Bradshaw and Richard Holman share insight into the company’s vision and 
technology to meet some of the challenges faced as we head towards an 
electric future. 

A route to the sustainable 
production of battery 
materials with 6K’s plasma 
technology

6K: Sustainable battery materials 

Fig. 1 The biggest driver for improving battery technology is vehicle 
electrification
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Since the early development of zinc 
and copper elements separated 
by brine, energy storage units 
have advanced significantly. With 
rechargeable batteries in widespread 
use, and the users requiring more 
and more energy at a lower cost, 

manufacturers are aggressively 
pursuing newer, more advanced 
battery materials at ever larger 
scales, creating a critical need for 
faster, cleaner, and more flexible 
production methods. By far, the 
biggest driver here is vehicle electri-
fication (Fig. 1). The problem is that, 
right now, most cells have significant 
practical limitations that are limiting 
widespread adoption of EVs (Fig. 2). 

In particular, cost, range and charge 
time are all elements which hold 
EVs back, and each of these factors 
are almost entirely dependent on 
the battery itself. And of these 
three, cost is probably the most 
significant; EV batteries are still just 

too expensive to be economical for 
wider adoption when compared to 
fossil fuel alternatives.

With batteries accounting for 
approximately one third the cost [1] 
of an EV, this bears a significant 
impact on adoption across the whole 
market. Digging one step deeper, 
the greatest cost for a lithium-ion 
battery comes from the materials, 
which represent approximately 

50% [2], with cathode materials 
accounting for 25% of the overall 
cost in an NMC battery.

And performance is intimately 
related to cost. Take, for example, 
range anxiety: the simplest path to 
extending range is larger packs, 
but the cost of storage makes this 
impractical (the energy density of 
today’s batteries is also a factor). 
Short vehicle range results in more 
recharges which negatively affects 
life and increases the importance 
of being able to charge quickly. 
But designing for fast charge with 
today’s materials drives up cost and 
must be traded off with range! With 
manufacturers forced to choose 
between range, fast charge times 
and durability, drivers can’t really 
win when it comes to long journeys. 

In order to make batteries 
last longer on a single charge, 
developers must increase the 
energy density of lithium-ion cells, 
as this allows more energy to be 
stored without increasing size or 
weight – characteristics which need 
to be kept to a minimum in EVs [3]. 
Unfortunately, increasing energy 

“With batteries accounting for 
approximately one third the cost 
of an EV, this bears a significant 
impact on adoption across the 

whole market... ”

Fig. 2 Existing battery cells have practical limitations that are preventing widespread adoption of electric vehicles
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density has, historically, come with 
a reduction in both charge rates 
and overall product life, at least 
with today’s materials. Ultimately, 
new materials made sustainably 
with reduced manufacturing costs 
will be required to achieve the 
trifecta of long range, fast charge, 
and acceptable cost. 

Meeting the performance 
requirement while re-
alising lower costs with 
UniMelt

The result of all these challenges 
is a market of battery users eager 
for new methods to meet the 
battery performance requirements, 
reduced costs, and assurance that 
the battery supply chain is more 
environmentally friendly than that 
of their fossil fuel predecessors.

Remembering that materials 
account for approximately 
50% of the cost of a battery, a 
considerable obstacle in battery 
production is that material 
production methods have hardly 
changed in decades. Using nickel 
manganese cobalt (NMC) batteries 
as an example, co-precipitation is 
the dominant process for material 
production, and this method has its 
challenges. Producing each batch 
of battery material takes days, 
consumes significant quantities 
of energy and water, giving rise to 
high CO2 emissions, and produces 
hazardous waste as a by-product.

6K Energy has developed a 
superior production platform to 
produce battery material, the 
UniMelt® plasma process, which 
reduces costs of materials by 
50–70%, diminishes energy and 
water consumption as well as 
CO2 emissions substantially. All of 
this while eliminating hazardous 
by-products during manufacturing 
and decreasing production time to 
seconds, as opposed to days with 
co-precipitation.

The UniMelt plasma process 
currently produces Additive 
Manufacturing powders such 
as Ti6Al4V, Ni718, 316 stainless, 

and tungsten, and has progressed 
significantly toward full-scale 
production capabilities for battery 
materials. 6K Energy has success-
fully demonstrated the ability to 
produce battery materials such as 
NMC cathodes, lithium-titanate-
oxide (LTO) and silicon anodes, 

and lithium lanthanum zirconium 
oxide (LLZO) solid state electrolyte 
(Fig. 3), and is currently working 
with the industry’s largest EV car 
OEMs, battery cell makers and 
leading cathode suppliers to perfect 
material chemistry and move to full 
production. 

UniMelt plasma production tech-
nology pushes chemistry beyond 

traditional boundaries to create 
virtually any material (Fig. 4).  
While processes like co-precip-
itation are constrained by the 
limitations of specific synthesis 
methods, UniMelt can produce 
essentially any chemistry in a 
two-second process. The UniMelt 

technology provides precise 
control over size and morphology, 
with an unprecedented ability to 
tune size over a 10,000x range.

For battery materials, this 
combination of chemistry and 
morphology control means 
materials can be independently 
designed to optimise for power, 
energy density and life, all with 

Fig. 3 Micrograph of lithium lanthanum zirconium oxide (LLZO) for solid state 
electrolyte applications

“The UniMelt plasma process 
currently produces Additive 

Manufacturing powders such as 
Ti6Al4V, Ni718, 316 stainless, and 

tungsten, and has progressed 
significantly toward full-scale 

production capabilities for battery 
materials...”
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A system schematic and an image 
of a pilot system in our North 
Andover, MA, facility are shown in 
Fig. 4.

Referring to Fig. 4a, a stable 
and uniform microwave plasma 
is formed using a gas appropriate 
to the product chemistry (such 
as oxygen, nitrogen, argon, etc). 
Feedstock containing all necessary 
elements for the product is fed into 
the plasma. Any carrier liquids 
are quickly evaporated, and the 
intimately mixed precursor reacts 
to form the target compound, 
aided by the temperature and 
reactivity of the plasma (Fig. 5). 
As material passes farther down 
the reactor, the microstructure is 
developed, controlled by the length 
and temperature profile of this 
region. Finally, material is collected 
either in cyclones or a baghouse, 
depending on the target material 
size. The process takes less than 
two seconds, has a small footprint, 
and results in very low conversion 
costs. Feedstocks are typically 
aqueous solutions of simple salts, 
providing tremendous flexibility in 

low production costs, allowing 
a single production platform to 
address all the energy storage 
markets. The speed and flexibility 
of the UniMelt process allows 6K, 
in collaboration with its partners 
and customers, to iterate material 
designs significantly faster than 
existing methods. This enables 
rapid design turns, resulting in 

a faster time to market with new 
materials for energy storage, 
accelerating performance improve-
ments which will ultimately lead to 
faster adoption of electric vehicles.

 

6K’s UniMelt Plasma Pro-
duction Technology

The UniMelt plasma process 
consists of a commercial microwave 
generator; waveguide; material feed 
system capable of both liquid and 
solid feeds; a reactor containing a 
plasma generation zone, reaction 

zone and post-reaction thermal 
profile zone; multiple gas feeds 
to control plasma reaction zone 
parameters and thermal profiles; 
and a material collection system. 

“This enables rapid design turns, 
resulting in a faster time to market 

with new materials for energy 
storage, accelerating performance 
improvements which will ultimately 

lead to faster adoption of electric 
vehicles...”

Fig. 4 Schematic of (a) the 6K UniMelt microwave plasma production system (b) and the actual production scale system 
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formulation chemistry, dopants, 
etc. Control of droplet size, 
reaction atmosphere, plasma 
power, material residence 
times, and precursor chemistry 
enable control over particle size, 
morphology, and microstructure.

Collapsing a multi-day process 
down to just a few seconds brings 
with it significant cost benefits. 
By eliminating time-intensive and 
expensive steps, 6K’s UniMelt 
solution delivers as much as a 
50–70% cost reduction in the 
conversion of NMC materials. 
The combination of lower cost 
and sustainability benefits are 
drawing significant attention from 
the world’s leading EV manu-
facturers, cell producers and 
material manufacturers.

Upcycle, recycle and 
reuse

According to an analysis by IHS 
Markit, an increasing volume 
of end-of-life batteries will 
create a sizeable repository of 
recyclable material. The analysis 
forecasts that more than 500,000 
tons of batteries would have 
reached end of life in 2020. 
That figure is expected to rise 
to 1.2 million tons in 2025 and 
reach 3.5 million tons in 2030: a 
seven-fold increase.

With these volumes, battery 
recycling presents a huge future 
waste management challenge. 
Viable recycling routes for 
batteries at end of life must be 
developed to minimise pollution 
and secure a strong supply of 
critical raw materials at low 
environmental and economic 
cost. With new industrial 
transformation manufacturing 
processes like the UniMelt 
platform, the prospect of 
recycling and upcycling battery 
materials can become a reality.

Today’s cathode recycling 
methods are not particularly 
environmentally friendly and 
have major drawbacks that 
make the process complicated 

and costly, requiring large capital 
investments which make the 
economics challenging. The 
UniMelt plasma process can 
address many of these issues: 
working with recycling partners, 
6K is positioned to apply its lower 
cost, more sustainable process to 
converting the salts extracted from 
end-of-life batteries into high-
performance cathode materials, 
both current and next-generation, 
with unprecedented chemistry 
flexibility and at process speeds 
not matched by any conventional 
approach. 

6K has also engaged with 
partners to look beyond the 
current practice of taking battery 
materials back to the base salts 
by skipping this step and acting 
directly on end-of-life cathode 
powder recovered from battery 
packs. This approach, which 
eliminates much of the chemical 
processing required to retrieve 
the key materials, is referred to as 
direct recycling.

6K’s direct recycling: 
Heal, restore chemistry, 
and upcycle in seconds

The ability to directly recycle 
cathode powder recovered from 
end-of-life batteries has the 
potential to significantly reduce 
cathode costs and improve sustain-
ability by taking multiple chemical 
processing steps out of the picture. 

Unfortunately, cathode material 
at its end-of-life, suffers from 
multiple issues that need to be 
addressed in the recycling process:

• Lithium loss to parasitic side 
reactions, leading to low ca-
pacity

• Mechanical damage from cy-
cling, leading to both low 
capacity, high impedance and 
rapid performance degradation

• Obsolescence; last-generation 
chemistry from a five-ten year 
old pack is no longer compet-
itive 

Fig. 5 The UniMelt process uses plasma and can produce essentially any 
chemistry in a two-second operation 
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addressing climate change, the 
‘clean up’ of battery material produc-
tion must be addressed to make 
batteries more accessible, efficient, 
and affordable for consumers. The 
UniMelt plasma process has the 
potential to contribute considerably, 
by streamlining and cleaning up the 
supply chain of battery materials, 
delivering required performance 
materials at lower costs while 
significantly improving sustainability 
benefits.
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6K Energy believes it has the 
solution to these three issues, and 
it is intimately tied to the high, yet 
tightly controlled, temperature 
and very short process time of 
the UniMelt plasma process, 
and perhaps just as important, 
the ability to apply this process 
effectively at the individual particle 
level. 6K Energy’s technology has 
the ability to heal the mechanical 
damage incurred by the cathode 
during use, restore the lithium 
lost during cycling to the cathode 
structure, and, ultimately, supple-
ment the chemistry in order to 
upcycle from last generation to 
next generation, all in a single 
step lasting no more than a few 
seconds.

To address the cathode 
recycling needs of today, as well 
those down the road, 6K Energy 
is developing a phased approach 
to producing recycled cathode 
material: Phase 1 utilises the 
developing battery recycling supply 
chain infrastructure to provide a 
major step improvement in cost 
and sustainability from recycled 
salts, while Phase 2 looks to 
a longer-term direct recycling 
strategy to create the most 
sustainable and cost-effective 
recycling capability possible.

Supply chain concerns for 
domestic battery material 
production 

Access to domestic battery 
materials for local production is a 
concern for most countries. In the 
United States, for instance, there 
is nearly no domestic production 
(<2%) of battery materials for 
electric vehicles. The remaining 
98% is largely produced in Asia, 
dominated by China at 60%, Japan 
at 17% and Korea at 15%, driven by 
lower cost structures. The supply 
of battery material on US soil is 
estimated to be sufficient to supply 
their needs for only forty-five days 
if interrupted, which presents 
a threat to energy security and 
infrastructure. 

Consider these points:

• Electric vehicle adoption will 
accelerate to three million cars 
per year by 2025, fuelled by lower 
costs and tax incentives

• Federal investments and man-
dates will further drive the need 
for sustainable domestic battery 
material production

• Major investments are occurring 
by automotive OEMS to set up 
new EV production facilities

• Global cell and battery pack pro-
ducers (such as LG and SK) are 
setting up domestic plants for 
access to local markets

• There is no existing option for 
low-cost, sustainable production 
of battery materials, forcing pro-
duction overseas

• Recycling battery materials is 
costly and unsustainable today, 
forcing much of the domestic 
supply from end-of-life car bat-
teries to be exported 

The result? An exponentially wors-
ening reliance on foreign imports 
of battery materials to support the 
domestic supply chain for this critical 
infrastructure: the oil crisis for the 
2020s.

6K’s UniMelt plasma process 
solves the high cost and unsustain-
able production issues that have 
precluded domestic production 
of battery materials to date. The 
combined advantages of low capital 
cost, agility, speed to market, mate-
rial flexibility and sustainability make 
6K and the UniMelt process the ideal 
solution that will allow supply chain 
independence for domestic battery 
material production. 

The road to sustainable 
domestic production of bat-
tery materials with UniMelt 
plasma

There are a great many challenges to 
the widespread adoption of batteries 
for vehicles and grid storage, which 
can certainly be overcome. While 
batteries are a solution which will 
undoubtedly prove to be key to 

6K: Sustainable battery materials 
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This article offers a classic example 
of the way a university’s scientific 
research can lead to entrepreneur-
ship – a story of a teacher leading his 
students to leverage research results 
into industrial materials manufac-
ture. Zhimeng Guo, a professor at 
Beijing University of Science and 
Technology, has worked incremen-
tally for thirty years to build JiangSu 
JinWu (JSJW) New Materials Co., Ltd. 
Explaining the intention behind the 
company’s name, JinWu, Professor 
Guo referenced a popular Chinese 
idiom: “Sincerity can make metal and 
stone crack, we use them to benefit 
people.”

JSJW is an advanced R&D and 
manufacturing company producing 
spherical metal powders. With over 
ten years of experience, the company 
today provides high-quality metal 
powders for Additive Manufacturing, 
Metal Injection Moulding, and other 
precision metal manufacturing 
processes. Its Powder Metallurgy 
technology R&D team includes five 
professors, two PhD-level senior 

engineers, eight doctors and more 
than twenty postgraduates, while 
the rest of the workforce is made up 
of highly motivated young people. 
With the support of China Urban 
Construction Group, Taizhou City 
Investment Group, Beijing University 
of Science and Technology and 

Jiangsu Zhongtai Science and 
Technology Park, JSJW has been 
able to develop the largest production 
base for spherical titanium alloy, 
superalloy and high-entropy alloy 
powders in China. The first phase of 
planning was completed in May 2021 
and covers an area of 20,000 m2.  

Based at the Powder Metallurgy Industrial Park of Taizhou City, Jiangsu 
Province, JiangSu JinWu (JSJW) New Materials Co., Ltd. has leveraged thirty 
years of research at Beijing University of Science and Technology to produce 
industrial volumes of high-quality spherical titanium, nickel superalloy and 
aluminium powders, as well as high-entropy powders, for applications including 
MIM, AM and PM. Dr Chiou Yau Hung (Dr Q) visited the company on behalf of PM 
Review and here offers an overview of how the management at JSJW has used 
its research expertise to advance the production and processing of challenging 
PM materials.

JSJW New Materials: Bringing 
high-quality, high-volume 
spherical metal powder production 
to the Chinese market

JSJW New Materials

Fig. 1 JSJW’s factory on the Powder Metallurgy Industrial Park of Taizhou City, 
Jiangsu Province
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Able to produce over 300 tons of 
spherical titanium and titanium 
alloy powders per year, JSJW has 
become the first high-tech enterprise 
in Greater China to produce these 
products on a large scale. 

A focus on the safe pro-
cessing of high-quality 
metal powders

Developed by JSJW’s research and 
development team in collaboration 
with the Laboratory of Beijing Univer-
sity of Science and Technology, the 
company uses what it believes is the 
most advanced fine spherical powder 
production equipment in Greater 
China, utilising JSJW’s proprietary 
induction heating and plasma melting 
atomisation (IPCA) technology. The 
combination of high-frequency 

induction pre-heating with high-
temperature heating of RF plasma 
can effectively improve temperature 
control, enabling the gas atomisa-
tion process to result in improved 
sphericity and very low porosity. The 
use of high-purity argon ensures 
low oxygen and nitrogen content. 
Powders like these are ideal for AM, 
MIM, thermal spraying and other 
applications.

JSJW has greatly reduced its 
dependence on external equipment 
and technology, focusing instead on 
its own designs, assembly equip-
ment and continuous improvement 
of its current offerings. This is 
particularly visible in its manufac-
turing of a large number of fine 
spherical powders using its own 
equipment, working with customers 
to develop metal powder-based 
products (Fig. 2). 

Due to the high reactivity of 
titanium and titanium alloys, and 
the considerable danger they pose 
if exposed to air, the processing of 
titanium and titanium alloy powder 
can not be conducted in an exposed 
atmosphere. Therefore, isolating the 
powders from oxygen and following 
strict operating standards and proce-
dures is key for JSJW. The JSJW 
plant was developed with a particular 
focus on industrial safety and envi-
ronmental protection. The company 
is committed to ensuring the quality 
of its powders, including their safety 
considerations. Customers are often 
invited to the factory to learn not just 
about the various technologies, but 
also industrial safety.

A complete materials 
portfolio

Powders & feedstock
“From the beginning of the sale 
of spherical titanium and titanium 
alloy powders, the price advantage 
of JSJW has surprised many 
customers,” stated Andrew Cheng, 
Deputy General Manager of JSJW. 
“Although the price of all metals has 
risen during 2021, JSJW continues 
to reduce the price of titanium and 
titanium alloy powders. An ancient 
Chinese saying is ‘throw out a brick 
to attract jade’ [meaning, offer a 
modest starting point to attract 
interest and get the ball rolling for 
higher returns] and, along these 
lines, we hope to drive the entire tita-
nium and titanium alloy MIM industry 
forward.”

JSJW offers stable and reliable 
titanium alloy spherical powder prod-
ucts for the aerospace, biomedical 
and industrial markets. It has what it 
believes is the most complete line of 
spherical powder and powder prod-
ucts in Greater China, some of which 
are shown in Fig. 4. The company’s 
offerings include the following 
powders:

• Ti and Ti alloys: CP-Ti grade 1/
grade 2, TA15, Ti6Al4V (grade 
23), TC11, etc, where particle 
sizes up to 120 µm can be 
requested

Fig. 2 JSJW’s proprietary induction heating and plasma melting atomisation 
(IPCA) powder production equipment

“Combining high-frequency induction 
pre-heating with high-temperature 
heating of RF plasma can effectively 

improve temperature control, followed 
by a gas atomisation process, resulting 

in improved sphericity and very low 
porosity.”
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• Nickel base superalloys: Inconel 
718, Inconel 625, and GH3536

• Cobalt alloys: CoCrMo, CoCrW, 
and Co40 

• Aluminium alloys: AlSi10Mg, 
AlSi7Mg, and 7075

• High-entropy alloys: FeCoNi-
CrMo, FeCoNiCrAl, FeCoNiCrTi, 
FeCoNiCrCuTi, etc 

The company also produces 
specialist feedstock for Metal Injec-
tion Moulding under the brand MIM 
Extra®. Products include pure tita-

nium and titanium alloys, which can 
be customised to produce different 
oversizing factors (OSFs). 

Specialist sintering aids
In addition to manufacturing powders 
and feedstock, JSJW offers a 
number of fine powder processing 
aids, including sacrificial sintering 
materials such as titanium sponge 
blocks and titanium hydroxide powder. 
In the titanium sintering process, 
sacrificial materials are used to help 
reduce oxygen content in the sintering 
chamber and improve product quality.

The company additionally 
produces sintering carriers and 
substrates, including zirconium 
oxide ceramic plates and 
yttrium oxide powders, which 
support the sintering process by 
preventing titanium and titanium 
alloys from absorbing oxygen. 
Additionally, through a proprietary 
technology, a nano-protective layer 
is formed on the powder surface 
to prevent the increase of oxygen 
when being handled in an 
environment such as a glove box.

Fig. 4 From left to right: aluminium alloy; Ti6Al4V; high-entropy alloys 

Fig. 3 Powder screening and classification facilities at JSJW
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Fig. 6 A view of JSJW’s MIM production line for material and process 
development

Manufacturing services

Customer guidance and support
Titanium and titanium alloys 
are extremely reactive, which 
MIM customers, who are usually 
more familiar with stainless steel 
powders, may not be aware of. 
JSJW advises its customers not to 
purchase powders to make their 
own MIM feedstock until they are 
familiar with the properties of 
titanium and titanium alloys. In 
particular, the company recom-
mends the use of POM-based 
binder systems; MIM Extra is one 
such feedstock, and is described 
as being ‘about as safe to use as 
a bowl of instant noodles.’ JSJW 
provides detailed processing guide-
lines for the use of MIM titanium 
feedstock to ensure safe and reli-
able production by customers. 

Material research laboratory
As well as housing a complete 
MIM production line (Fig. 6), 
JSJW’s in-house laboratory now 
features a Trumpf TruPrint 1000 
Laser Beam Powder Bed Fusion 
(PBF-LB) Additive Manufacturing 
machine. Before a customer 
purchases a powder, they can 
first test it in JSJW’s laboratory. In 
addition to professional technical 
guidance by a team of consultants, 
complete test equipment (including 

“JSJW advises its customers not to 
purchase powders to make their own 
MIM feedstock until they are familiar 
with the properties of titanium and 
titanium alloys. In particular, the 
company recommends the use of 

POM-based binder systems...”

Fig. 5 Left: As-sintered titanium MIM tensile bars; Right: MIM Extra Ti6Al4V POM-based feedstock 

JSJW New Materials
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Fig. 9 Group team building activities at JSJW’s factory

particle size analysis, microstructure 
analysis and gap elements N, O, C, 
and S analysis equipment) can help 
customers understand the quality of 
sample products. The resulting data 
can be used as reference for when 
the customer scales up production. 
Testing services cover processes 
including titanium machining, forging, 
powder forging and gel casting, as well 
as PM technology, MIM and AM.  

Conclusion

Dr Haiying Wang, General Manager of 
JSJW, received her PhD in Materials 
Science and Engineering from Beijing 
University of Science and Technology, 
and has been working on titanium MIM 
since as early as 2000. “Twenty years 
ago, there were very few practical 
references to the manufacture of 
titanium and titanium alloy powders,” 
she noted. “But the stepping stones 
for it were steadily put in place by 
successive students and teachers. 
This accumulated experience has 
been what’s enabled the results 
delivered by JSJW. It’s been very hard, 
but worth it.”

Under the leadership and 
dedication of its two young talented 
executives, it is expected that JSJW 
will be able to overcome the existing 
barriers to the wider processing 
titanium and titanium alloys. The 
promotion of this material in China 
promises a boost to the MIM market in 
particular, as titanium MIM becomes 
more accessible to the manufacturers 
who may previously have lacked the 
guidance and expertise to pursue the 
new applications these challenging 
materials make possible.

Author

Dr Q (Y H Chiou)
You neeD Technical Office
chiou_yh@yahoo.com.tw

Contact

Andrew Cheng
JiangSu JinWu New Materials Co., Ltd.
andrew.cheng@jsjinwu.com   
www.jsjinwu.com

Fig. 7 JSJW General Manager Dr Haiying Wang and Deputy GM Andrew Cheng 

Fig. 8 Dr Wang and Dr Q, the author of this article

JSJW New Materials
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2021

2022

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, 2021 [In person]
Frankfurt, Germany
November 30–December 1, 2021 [Online]
www.formnext.com

Hagen Symposium 2021 
November 25–26, 2021
Hagen, Germany
www.pulvermetallurgie.com/symposium-
termine/symposium-aktuell 

Asiamold
March 3–5, 2022
Guangzhou, China
www.asiamold-china.cn.messefrankfurt.com

Hannover Messe 2022
April 25–29, 2022
Hannover, Germany
www.hannovermesse.de 

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

RAPID + TCT 2022
May 17–19, 2022
Detroit, MI, USA
www.rapid3devent.com

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

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

The 20th Plansee Seminar
May 30–June 3, 2022
Plansee Group, Reutte, Austria
www.plansee-seminar.com

Rosmould
June 7–9, 2022
Moscow, Russia
www.rosmould.ru.messefrankfurt.com

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

EPMA Powder Metallurgy Summer School 
June 27 – July 1, 2022
Ciudad Real, Spain
www.summerschool.epma.com

PMTi2022
August 29–31, 2022
Montréal, QC, Canada
www.pmti2022.org

13th International Conference on 
Hot Isostatic Pressing 
September 25–28, 2022
Columbus, OH, USA
www.hip2020.org 

World PM2022
October 9–13, 2022
Lyon, France
www.worldpm2022.com 
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also need the upstream and downstream processes 
plus the experts, who have mastered the technology. 
You’ll only find all this at Formnext! Experience AM live 
and in color in Frankfurt or online at the Digital Days. 

formnext.com

Where ideas take shape.

Make the  impossible 
 possible!

Live 
 + 

digital

# formnext

BOOK  
YOUR TICKET 

NOW!

16 – 19 NOVEMBER 2021
FRANKFURT / GERMANY

30 NOV & 01 DEC 2021
DIGITAL DAYS

https://formnext.mesago.com/events/en.html

