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CONTRACTS

Ultrasonic Atomiser Tested
for Chinese Clients

A contract was signed in April for ASL to
supply Yunnan Tin Corp with a complete
computer-controlled  electronic  solder
production system (as reported in the last
Atomising News).  Our picture shows the
system in Sheffield where it was set up for
inspection and training. The unit will be
installed in China early in 2000. It has a

The latest ultrasonic atomiser with full PLC/PC control system.

COMPANY NEWS

capacity of 250kg of solder per batch and one

batch per shift (30kg/hour atomisation rate).

As well as the atomiser, an ultrasonic sieving
system with inert gas atmosphere is being
supplied to produce the finish screened
powder for the electronic solder paste
business.
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100th Atomiser Order

Our company has passed an important
milestone this year with the receipt of the
order for the 100th atomiser that our team has
built.  This confirms our position as the
world’s leading specialist in atomisation
equipment for metals. As can be seen from
the reports below, our customers are situated
all over the world, with the Far East replacing
the USA as our largest market area this year.

An increasing proportion of our business
comes from existing powder producers
seeking either to upgrade old plants or to lay
down new ones to enter new markets.

As we enter the new millenium, ASL is
confident of continued success as the
competitive pressures to optimise efficiency
that arise from increasing globalisation will

require anyone with even a 10 year-old plant
to consider carefully whether it can be
improved. In over 90% of cases a visit by ASL
specialists will result in a report pointing out
attractive areas for improvement in any
existing plant, sometimes with potential
savings that offer remarkable returns on
investment.
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ERRATUM

MIT Process
for Monosize
Spheres

In our piece on this topic in the last Atomising
News, there was a typographical error. The
relevant MIT Patent number is not 5,226,098
but 5,266,098. We hope that our readers were
not inconvenienced.

E-mail
Address

Please note that our new e-mail addresses
(info@atomising.co.uk etc - see Atomising
News p32) are now our only working
addresses as we have deleted our
atomising@attmail.com address.

Website
Developments

Do visit our website at www.atomising.co.uk.
We have now added further items to it to
provide a resource for the industry. All
technical articles from this newsletter are now
available on the website for ready reference.

FOR SALE

Used
Vacuum
Melting Inert
Gas Atomiser

We have been asked by a European client to
find a buyer for a Leybold-Heraeus 300kg
capacity vacuum melting inert gas atomiser
suitable for Fe, Ni, Co and other alloys. Built
in 1988 and operated only until 1992. Melter
has 300kW power supply and overall height is
about 7m. A gas recycling system is also
available for 25bar gas. Please contact us for
more details.

EVENTS

International
Conference on
Atomisation - 2000

While the atomisation of cold liquids has its
own very active conference circuit - ILASS,
the atomisation of melts seldom interests more
than a few percent of delegates. The Powder
Metallurgy industry has also a successful series
of conferences but again atomisation of metals
powders is very much a minority interest.
John Dunkley was thus very pleased to accept
an invitation to join the organising committee
of the International Conference on Spray
Deposition and Melt Atomization (SDMA) to
be held at Bremen, Germany, on June 26-28th
in 2000. It is organised by the Institut Fur
Werkstofftechnik and Prof. Dr.-Ing. K.
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Bauckhage, whose group is very active in the
field.

It is reported that more than 70 abstracts of
papers for presentation have been received by
the organisers and further information can be
obtained from:-

Prof . Dr.-Ing K. Bauckhage
Institute fur Werkstofftechnik,
Badgasteiner Str. 3

28359 Bremen

Germany

Fax +49 421 218 5378

e-mail SDMA@iwt.uni-bremen.de

ASL to Move to
Larger Building

As we go to press, plans are progressing to
move the R&D and office activities of ASL
and the pilot facilities of QQ Solders into a
single building with more than double the
space. ASL now occupies three separate
offices in the Science Park and a small factory
in Sheffield, totalling about 230 sg.m. It is
planned to move to a building of over 500
sg.m with ample headroom to allow large
scale pilot facilities for gas, water and

CONTRACTS

Gold Alloy
Atomiser for
South African

Client

ultrasonic atomisation to be installed. As
always in such projects, many delays have
occurred, but we hope that the next
newsletter in Spring 2000 will be from our
new address. Meanwhile, we would be glad to
hear from organisations who need special
powders in small lots from time to time so that
we can decide on the most suitable equipment
to be installed in the new building.

Nova Dental of Johanneshburg, South Africa
have ordered a small (5kg capacity) gas
atomiser for the production of gold solder
powders. Delivery is scheduled for early in
2000 and many parts will be locally fabricated
with critical parts supplied from the UK.

L
ny

....

Atomising Systems Limited

/ Sheffield Science Park, Arundel Street
Sheffield S1 2NS England.

Tel: +44 (0) 114 276 7910

Fax: +44 (0) 114 273 1977

e-mail: info@atomising.co.uk

Web Site: www.atomising.co.uk

DIRECT LINK
BY EXTENSION

In response to ongoing research and development, ASL reserves the right to alter technical specification without prior notice and is not liable for any action taken from this newsletter.
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TECHNOLOGY REVIEW

Centrifugal

Atomisation

In centrifugal atomisation, centrifugal force
provided by a spinning disc or cup breaks up
the liquid and throws off the molten metal as
a spray of droplets which then solidify as
powder particles. In general, centrifugal
atomisation methods are far more energy-
efficient than gas and water atomisation,
where only about 1% of the jet energy is used
in the disintegration of the metal stream. In
contrast, the energy used in centrifugal
methods is low as all the rotational work
directly accelerates the metal droplets, instead
working mainly on the atomising medium, as
in the case of two-fluid techniques.
Centrifugal atomisation also generally leads to
a much narrower spread in particle sizes than
does gas atomisation, with standard deviation
as low as 1.2-1.4 in some cases. When carried
out under inert atmosphere, the particle shape
is excellent with few satellites.

Given its high efficiency and often desirable
narrow particle size distribution, one might
expect this to be a widely applied technique.
However, the process depends on the solution
of the often very difficult problem of finding a
material for the spinning disc or cup which is

CONTRACTS

Sumitomo Metal
Mining Order Gas
Atomiser Upgrade

Working closely with Specialist Trading
International, their Japanese marketing
associate, ASL has received an order to supply
new tundishes and atomising nozzles to
Sumitomo Metal Mining’s Special Alloy Plant
in Yamato, near Tokyo. The atomiser
produces cobalt alloy powders for thermal
spraying and the upgrade by ASL should
enable higher yields and greater productivity
to be achieved. Delivery is scheduled for early
in 2000.
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compatible with the molten alloy in question,
so the applications that have been, and are
currently used on a significant industrial scale,
are quite specific and limited in number.
Another problem is that extreme rotational
speeds (20,000-100,000rpm) are needed to
make fine powder. This problem is acute for
light alloys as particle size is inversely
proporational to melt density and proportional
to surface tension. Thus lead (high density
low surface tension) will make much finer
powder than titanium (low density, high
surface tension).

Spinning disc atomisation
of electronic grade solder

Solder powder for electronic applications has a
very demanding specification; It must be
perfectly spherical and satellite-free, is must be
very low in oxygen content (ca 100ppm) and
it must have a very narrow size distribution.
Curently, more than 70% of the demand is for
Type Il size grade which is nominally -45+25
microns, and often demanded as -40+30
microns. Attempts to make this product with
inert gas atomisation have now virtually

TECHNOLOGY

ceased as yields are as little as 5% and the
avoidance of satellites is very difficult.

In the USA, Japan, and Europe, there are many
producers using spinning disc methods to
make this product. This is possible because a
steel disc is well wetted by normal Sn63Pb37
solder and is not eroded very quickly. A disc
with diameter of 30-60mm running at speeds
of 30-60,000rpm can produce this material
with good yields of 30-50% and at (gross) rates
of over 100kg/hour. The plant is only about
2-3m in diameter and inert gas filled.
Unfortunately, a small amount of ultra fine
particles is produced as a secondary peak in
the distribution so some problems with
satellites are found. Annual production, if we
take account of the modest yields, is probably
currently several thousand t/yr.

Spinning Cup Atomisation
of Zinc, Aluminium and
Magnesium

When used on higher melting metals like this,
it is difficult to run at the sort of speeds that
are used on solder. However, there are markets
for coarser powders of Zinc (alkaline batteries)
Aluminium (chemical), and Magnesium

Ultrafine Atomisation
of Solder

Following our extensive work on ultrasonic
atomisation of solder for fine pitch SMT
(Surface  Mount Technology) electronic
circuitry, we have become aware of demands
for finer particles. Fine pitch solder pastes are
typically 25-45 micron in nominal particle
size and this range is conveniently produced
by ultrasonic and centrifugal techniques.
However to produce powders of 15-25
microns, or even 5-15 microns, as some
applications such as flip-chip and micro-BGA
(Ball Grid Array) techniques demand, is
beyond the capabilities of these techniques. It
would involve ultrasonic frequencies of
100kHz - 1MHz or centrifugal speeds of well
over 100,000rpm, neither of which are
practical (and which also result in drastically
reduced outputs).

Thus we have taken up another of Dr
Sheikhaliev’s ideas and are now producing

powder with particle size distributions as
illustrated. The new technique allows control
of particle shape to high degrees of sphericity
and low oxygen contents. Samples of powder
are available on request and work is

continuing on classification of such fine
powders without surface damage and all-inert
processing.
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Typical ultrafine solder powder size distribution.




(flares) that have made this a significant
process. In all cases, the cup is from 100-
200mm diameter, running at moderately high
speeds, from 3,000-10,000rpm. The vessel
size needed can be very large, up to 12 m in
diameter, but productivity can be very high.
In the case of zinc for battery applications,
which is commonly required as -600+100
micron material, air atomisation may give
yields of around 70% at best. Using a 5kW
spinning cup, 98% can be achieved, at outputs
of several tonnes per hour, and with no
compressor costs (an equivalent air atomiser
might use over a hundred kilowatts of
compressed air). However, large output is
needed to justify the large scale plant needed.
Aluminium is also processed in this way, but
because of the large size of plant needed to
freeze coarse particles, it is done in open air,
which produces needles. In this case a
perforated steel or cast iron cup is used to
make a series of streams of metal, which break
up into needles, due to the oxide film on
them. Cup life is limited, but they are cheap
and product specifications not tight enough
make wear a problem.  Production is
considerable, probably  thousands  of
tonnes/year

Magnesium was made in large systems in the
USA during the Vietnam war at rates of one

CONTRACTS

Order from
Poland for

flexible gas
or water
atomiser

The Institute for Non-ferrous Metals
Research (Inmet) of Gliwice, Poland has
ordered a small, flexible atomiser for
processing precious and other metal alloys on
a semi-production basis. The equipment will
incorporate several existing pieces of
equipment and will allow the atomisation of
20kg melts of silver alloys or 5kg melts of
platinum alloys. Operation can be in two
modes: high pressure water atomisation at up
to 200bars or nitrogen gas atomisation with
water quenching. The equipment was
delivered in December 99.

tonne per hour. Excellent yields of a powder
almost free of the very dangerous sub
100micron fines were obtained. In this case,
the fact that liquid Mg does not attack Fe
simplified cup manufacture. Due to lack of
demand in today’s, thankfully more pacific
times, this process is little used.

RSR Process

The Rapid Solidification Rate process (RSR)
which was first developed in the 1970s by
Pratt and Whitney for making superalloy
powders is another form of centrifugal
atomization. To overcome the materials
problems in handling high melting and
aggressive alloys, the process employs a high-
speed water-cooled rotating disk (20-
30,000rpm) which breaks up the
moltenmetal  stream. To enhance
solidification rates the resulting droplets are
then hit by high pressure helium gas as they
leave the periphery of the rotating disk. RSR
powders are spherical, with an average particle
diameter around 50-100 microns. High
cooling rates are achieved in the small powder
particles giving a fine-scale microstructure.

The first RSR unit was operated in late 1975,
producing superalloy powder. In addition to
superalloys, the process has been used to
produce specialty aluminium alloy, beryllium

Atomiser before shipment.

alloy, molybdenum, titanium alloy and silicide
powders. A wide range of exotic materials
was processed (Al, Be, Ti, Nb etc) but it is not
apparently much applied for industrial
production. The technique produces notably
narrow distributions and is used commercially
to make plasma spraying powders where size
ranges such as -150+53 or -100+38 microns
may be needed. However, the uncontrolled
geometry of the skull on the rotating disc, and
the problems of out-of-balance forces, can
degrade the size distribution significantly
compared with that achieved with lower
melting materials where the cup or disc has
precise geometry. It also results in heavy
maintenance costs on the spinning cup
assembly. As the melting of higher melting
alloys is normally batched, this is a major
drawback. As a result of these disadvantages,
gas atomisation has continued to be dominate
the production of higher melting alloy
powders. The use of huge volumes of costly
helium is another drawback, and the benefits
of the RS microstructures have yet to find
major commercial paybacks outside the
aerospace sector. Thus Pratt & Whitney
remain the only operators in the 1990s and
the few attempts that have been made to
develop similar devices elsewhere have not
born fruit. Production is probably less than
one thousand tonnes/yr.

CONTRACTS

Automated
Water
Atomising
System for
Korea

Following a  successful  development
programme in their group R&D centre, using
a pilot facility supplied in 1992, Dongbu Fine
Chemicals of Seoul, part of the major Dongbu
Steel group, has placed a contract with ASL. It
covers the supply of a plant to produce 500kg
batches of high alloy powders by water
atomisation. The powders will be of a wide
range of particle sizes and alloys so a special
system has been devised to ensure optimum
flexibility and productivity incorporating
extensive  process mechanisation  and
automation, with PLC control of much of the
process. The new facility will be
commissioned in mid 2000.
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