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Technical Note 9203

Many technologically important
materials exist in the form of
powders or fibers. Unfortunately,
direct examination of these
materials in the TEM is usually
not possible because they are
too thick to be electron
transparent. Furthermore,
thinning by traditional ion beam
methods is generally not
successful because any medium
used to support the powders or
fibers tends to be sputtered away
preferentially. As a result,
powders, fibers and other small
objects have not been studied
extensively by TEM.

lon Polishing

GATAN's newly developed
Precision lon Polishing System
(PIPS™) overcomes the
differential thinning problem. In
this system, the ion beams are
aimed at glancing angles of
incidence to the specimen which
would normally result in a
reduced sputtering rate.
However, this reduction has been
offset by a 10 to 20 times
increase in the power of the ion
guns used. The purpose of this

Scanning ion micrograph (taken with
the PIMS™ ) of ~30 um boron carbide
powder embedded in G-1 epoxy.

Step 1
epoxy resin in a Teflon™ dish

Mix powder with G-1
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Step 3 Slice tube into discs
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Step2 Cure resin mixture
in a 3mm diameter metal tube
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Step 4 Dimple discs to 25um

Steps in the preparation of dimpled discs of powders.

note is to show how the PIPS™
can be used to produce TEM
specimens of various powder
materials in short times.

Specimen Preparation

The four-step preparation
procedure is illustrated above.
The powder specimen is first
mixed with GATAN G-1 epoxy in
a Teflon™ dish. The mixture is
then transferred into a 3mm
diameter, thin walled, metal tube
and cured for 10 minutes at
130°C on a hot plate. The tube is
then sliced into a series of

250 to 400um thick discs using a
thin blade diamond saw. Finally,
the discs are ground to a
thickness of 80 to 90um and
dimpled to about 25um prior to

ion thinning to electron
transparency in the PIPS™,
Because the ion beams strike
the sample at low angles, the
particles shield the supporting
epoxy and minimize the degree
of differential thinning. The
resulting specimens show
relatively large thin areas
containing many well polished
particles.

In order to demonstrate the
performance of the PIPS™,
powder specimens of a high T,
ceramic superconductor, a
porous iron oxide and a titanium-
aluminum alloy were prepared
using the above technique.

The results are shown in the
micrographs overleaf.






