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Linishing (grinding) or milling are the two most
commonly used sample preparation methods for
X-ray analysis of metallic materials. After the sample
preparation procedure, the sample surface should
be as homogeneous as possible (clean and that
almost all imperfections have been removed). Chips
and drillings of hard metals can also be measured if
remelted to form a solid sample. For soft metals, you
can press the loose material into a stable pellet.

Remelting

You can remelt bulk or loose metal particulates to form

a solid piece. You can then directly measure such metal
samples or prepare them further according to one of
the techniques below before analyzing them. Remelting
may be combined with diluting. It is not always possible
to remelt ferroalloys as fine granules without getting
segregation. In this case diluting with metallic iron may
result in a homogeneous melt. However, there is a risk of
losing volatile elements in this process.

Linishing

The sample top layer of hard metallic samples (like

steel) is removed by using a linishing belt or disk grinder
(comparable to sandpaper) to ensure that measurements
are carried out on a flat and non-oxidized surface. Be
careful to avoid cross-contamination when using the
same area of the sandpaper. It is a very fast and cheap
method. Soft alloys (Al- and Cu-based) are usually

not suited for linishing as parts of the sample may be
smeared out or ripped away from the sample.

Grinding

This is very similar to linishing, but instead of sandpaper,
it is a solid abrasive (like a rotating stone or circular
sander) that is used. The same restriction with regard to
soft metals apply.
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Milling and turning

Milling and turning are techniques usually based on
hard-metal tooltip(s) that cut metal away from the
sample surface. In a milling machine, the fixed sample is
driven towards the usually rotating cutter head that may
involve many tool tips. In a lathe, the sample is spun and
driven towards a single-bladed cutter head. Mills and
lathes will grind laboratory samples at low cost and with
a high degree of reproducibility. The rapid machining

of laboratory samples is suitable for both XRF and XRD
sample preparation. Tool tips are used and for both

hard and soft grinding materials when appropriate (hard
metal).

This technique produces a clean and flat surface,
eliminates cross-contamination and fine-tunes the
roughness of the analytical surface.

Pressing

Chips and drilling residues from sufficiently malleable
alloys can be pressed using a hydraulic press to form
a pellet. You can use either a manual or an automated
press for this purpose.

Fusion

You can prepare powdered metal alloys (e.g. FeSi, FeCr,
etc.) as fused borate beads if they are properly oxidized.
This offers improved accuracy and reproducibility in
comparison to lose powder or pressed pellet analysis.
Malvern Panalytical fusion instruments can be very
helpful in this situation.
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Why choose us?

When you make the invisible visible,
the impossible is possible.

Our analytical systems and services help our
customers to create a better world. Through
chemical, physical and structural analysis of materials,
they improve everything from the energies that

power us and the materials we build with, to the
medicines that cure us and the foods we enjoy.

We partner with many of the world’s biggest companies,
universities and research organizations. They value us
not only for the power of our solutions, but also for the
depth of our expertise, collaboration and integrity.

With over 2200 employees, we serve the world,
and we are part of Spectris plc, the world-
leading precision measurements group.

Malvern Panalytical. We're BIG on small™

Service & Support

Malvern Panalytical provides the global training, service
and support you need to continuously drive your
analytical processes at the highest level. We help you
increase the return on your investment with us, and
ensure that as your laboratory and analytical needs
grow, we are there to support you.

Our worldwide team of specialists adds value to your
business processes by ensuring applications expertise,
rapid response and maximum instrument uptime.

e Local and remote support

Full and flexible range of support agreements
« Compliance and validation support

« Onsite or classroom-based training courses

e e-Learning training courses and web seminars

« Sample and application consultancy
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