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EDITORIAL 
 

This is the first issue of the 

AMPERE Newsletter which is 
published online in order to 
streamline our operations and 
make it readily available to all 
members extremely fast. As Editor 
I must stress the significance of 
members willing to contribute 
articles and other news-like items 
concerning our operations so that 
each issue covers a broad  
spectrum of  the latest 
developments        in         research  
 
 

 
 
development as well as 
commerce and industry.  
 
In this issue we welcome Doug 
Parrish, of Microfuze International, 
who highlights a method using 
microwaves to make surface 
alloys. We also include in this 
issue the obituary of our colleague 
Ruth Wroe, following her recent 
untimely death in South Africa. 
 
Ricky Metaxas, Newsletter Editor 

St John’s College  
Cambridge CB2 1TP, UK

 
ELECTIONS TO THE COMMITTEE OF 
MANAGEMENT  

 
 

AMPERE at their next biennial 

conference in Oradea in September 
2007 will consider electing or re-
electing members to the 
Committee of Management. If any 
member wishes to put 
himself/herself up for election 
he/she must get a Proposer and a 
Seconder who must be members of 
AMPERE and must send their 
nomination to AMPERE Committee 
member Dr D Sanchez-Hernandez 
who is coordinating the election 
two months before the election 
takes place. This election is 
scheduled for the next AGM which 

will take place on Wednesday 5 
September 2007 at the University 
of Oradea, Romania. The 
nominations should be faxed or e-
mailed to:  

 
Dr D Sanchez-Hernadez  
Universidad Politécnica de Cartagena 
Campus Muralla del Mar.  
Antiguo Cuartel de Antigones 
Plaza del Hospital, 1 
E-30202 Cartagena,  
España (SPAIN) 
Tel. + 34 968 325 317 
Fax + 34 968 325 973 
Email: david.sanchez@upct.es 
Web: http://www.gimre.upct.es
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by Doug Parrish,  
Microfuze International plc 

 
 
 

 

Microwave Diffusion Treatment 

(MDT) is a patented technology used 
to make surface alloys by microwave 
diffusion.  MDT has been successfully 
used to chromize metals by pack 
cementation.  Microwave chromizing 
offers benefits such as decreased 
process time, a potential increased 
diffusion depth, environmental 
friendliness and product versatility.   
 

The MDT technology was licensed to 
Tesla USA, Inc by the US Department 
of Energy licensor, Y-12 (Oak Ridge, 
Tennessee) in 2001.  In 2005 
MicroFuze International plc 
(MicroFuze) purchased 85% of Tesla 
(with the US government and Harley 
Grant, the inventor, retaining 10% 
and 5% stakes respectively). In 
February 2006 MicroFuze listed on 
the London AIM market. In July 2006 
Tesla changed it name to MicroFuze 
Americas, Inc. The company is 
headquartered in London and has an 

office and development lab in 
Chattanooga, Tennessee.  
 
 

Benefits of the microwave system 

 
Microwave systems can offer faster 
heating and cooling rates than a 
traditional furnace. Typical furnaces 
for pack cementation processes use 
gas or electric energy to heat the air 
around the powder pack and retort.  
This heat then has to travel through 
the retort and heat the powder pack 
from the outside in. Heat is lost into 
the insulation as well as through the 
walls of the furnace. With microwave 
pack cementation, the powder bed 
itself is heated, thus the microwaves 
apply the heat where it is needed.  
Below is an example of microwave 
versus conventional heating. 

 
From an environmental standpoint, 
microwave chromizing has also been 
shown to be better than traditional 
chromizing and chrome plating.  
Relative to traditional chromizing, 
studies have also shown that 
microwave chromizing does not 
produce hexavalent chrome, Cr6+, in 
the pack which avoids the 
environmental impact of disposal.  

Conventional Microwaves 

Heat 
Heat 

MICROWAVE DIFFUSION TREATMENT WITH 
PACK CEMENTATION 
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Chrome plating also involves the use 
of hexavalent chrome which requires 
expensive equipment to meet the 
strict guidelines for control of air, 
liquid and solid emissions. The lack of 
this hexavalent chrome in the 
microwave process makes it a more 
environmentally friendly technique.   
 

Benefits of Chromizing   

 
Chromizing creates a protective 
surface of chromium that will 
increase the life of certain metal 
components in harsh corrosive 
environments.  Unlike chrome 
plating, a layer of chrome is diffused 
into the surface so spalling and 
chipping of the chromium layer is not 
an issue. Also, since the chromium 
diffuses directly into the part, 
dimension changes are not a 
significant issue compared to plating. 
Thermal expansion mismatch is also 
not a problem with diffusion 
chromizing since that layer of chrome 
is graduated into the part. 
Chromizing offers the potential of 
using less expensive metals with the 
same corrosion resistance as more 
expensive materials like stainless 
steel.  
 

MicroFuze microwave pack 
cementation uses the 2.45 GHz 
microwave frequency. This is the 
same frequency as home microwave 
units.  Our chamber has vacuum and 
inert atmosphere capabilities.  
Typically parts are arranged in a 
ceramic crucible containing the 
proprietary chromizing powder mix. 
The crucible is surrounded by fiber 
insulation and placed in the middle of 
the microwave chamber.  A vacuum is 
pulled on the system to remove 

unwanted gas and the system is then 
backfilled with Argon. Microwaves are 
then applied and the powder pack is 
heated to the desired hold 
temperature within a few hours.   
 
MicroFuze Americas has been able to 
achieve chromium diffusion 
thicknesses ranging from 13 µm to 
250 µm. The variety of parts has 
included boiler tube studs, nuts and 
bolts, clamps, brake rotors, tubes, 
and discs. A 16 inch long T-22 tube 
was successfully coated with 150 µm 
to 180 µm of chromium. Partial 
chromizing can also be performed 
with a microwave system. By 
controlling the location of the powder, 

MICROWAVE DIFFUSION TREATMENT WITH 
PACK CEMENTATION  
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MicroFuze can chromize only 
localized areas of a piece.  
 
The capability of Microwave Diffusion 
Technology goes beyond chromizing. 
Boronizing and aluminizing also have 
a potential capability with microwave 
pack cementation. MicroFuze is 
currently developing a process to 
boronize/boride metals to increase 
wear resistance of the metals.  
 

For more information about our 
company and MDT please visit:  
 

http://www.microfuze.com 
 
 or contact  
 
Doug Parrish 
Chief Executive Officer 
MicroFuze International plc 
Level 5 
22 Arlington Street 
London SW1A 1RD, UK 
Phone: + 44 (0) 20 70165100 
Fax:   + 44 (0) 20 70165101 
E-mail: parrish@microfuze.com 

 

 
 
 
 
 
 
 
 
 

 
 

 
 

YOUR NEWS AND VIEWS ARE ALWAYS WELCOME 
Please write to the Editor: 

Dr AC (Ricky) Metaxas 
St John’s College Cambridge CB2 1TP England UK 
Tel: +44(0)1223 338646 or mob +44(0)7710 037 127 

Email acm33@cam.ac.uk or acm@metaxas-associates.com 
Or visit our website www.ampereeurope.org 

MICROWAVE DIFFUSION TREATMENT WITH 
PACK CEMENTATION  

AMPERE Subscription rates 
 

Europe:      1 year    £30:00 
                   2 years  £50:00 

 
Worlwide:   1 year    £35:00 
           2 years   £60:00 

 
The information contained in this Newsletter is given for the benefit of 

AMPERE members 
 

All contributions are believed to be correct at the time of printing and 
AMPERE accepts no responsibility for any damage or liability that may 

result from information contained in this publication 
Readers are therefore advised to consult experts before acting on any 

information contained in this Newsletter 
 

AMPERE Europe plc 
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HES-07: Heating by 
Electromagnetic Sources 
Induction, Dielectric, 
Conduction & EMP 
 
Padua, June 20-22, 2007 
www.die.unipd.it/dipartimento/eventi/

hes07  

Universita’ degli Studi di Padova 
Dipartimento di Ingegneria 
Elettrica 
Secretariat of HES-07  
Via Gradenigo, 6/a 
35131 - PADOVA (Italy) 
Tel: +39-049-27.7591/ 

     .7708/.7506  
Fax: +39-049-827.7599 
e-mail: hes07@die.unipd.it  

 

 
11th International 
AMPERE Conference on  
Microwave and High 
Frequency Heating  
 
Oradea, 3-6 September 2007 
Felix, Spa, Oradea, Romania 
For details contact:  
Professor Marius Silaghi  
Tel. +40722321206,  
e-mail: masilaghi@uoradea.rom  
nicolae.coroiu@electrica.ro, 
hantila@elth.pub.ro  

or visit the following websites:  
 
http://electroinf.uoradea.ro/ampere11 
www.ampereeurope.org 

 
 
 
 

European Microwave 
Week 2007 
 
Munich, 8-12 October 2007 
ICM Munich International 
Congress Centre, Munich, 
Germany 
 
The 37th European Microwave 
Conference (EuMC), 9-12 Oct., 
is the core of European 
Microwave Week 2007, the 
largest event in Europe 
dedicated to microwave 
electronics. 
 
The European Microwave 
Conference is the premier forum 
for the presentation of the 
actual status and future trends 
in the field of microwave and 
millimetre-wave systems and 
technologies. 
 
Wolfgang Heinrich 
German MTT/AP Chapter Chair 
 
Ferdinand-Braun-Institut (FBH) 
Gustav-Kirchhoff-Strasse 4 
D-12489 Berlin / Germany 
 
Phone:  +49-30-6392-2620 
FAX:     +49-30-6392-2642 
Email:  
wolfgang.heinrich@fbh-berlin.de 

 
http://www.fbh-berlin.de or 
http://www.eumweek.com  
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OBITUARY:   RUTH WROE 
 

It is with great sadness that we 
have to report the death of Ruth 
Wroe in February of this year. 
Many in the microwave 
processing community will be 
aware of her ground breaking 
work on hybrid heating – the 
combination of microwaves with 
either electrical or gas firing, 
particularly during the sintering 
of ceramics – during the 1990s. 
This led to a patent for EA 
Technology, the organisation for 
whom she worked and which is 
now known as C-Tech 
Innovation, which is now being 
exploited on both sides of the 
Atlantic and increasingly 
throughout the world. 
 
 
 
 

 
 
Although Ruth’s more recent 
work had largely moved on from 
the microwave firing of ceramics 
and led her to spend much of 
her time split between her base 
at C-Tech and down in South 
Africa, she was still a well 
known figure in the community.   
 
She was admitted to hospital 
suffering from Meningitis and 
died shortly afterwards. She will 
be missed by friends and 
colleagues alike and she leaves 
behind a son. Of course at this 
time our thoughts and very best 
wishes go to him. 
 
Jon Binner 
Paul Radage 
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