Paraelectric-ferroelectric phase

transformation along a grain
boundary (GB) at 120° C. Image
courtesy of Vinayak Dravid,
Northwestern University.
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Heating Holders

High Temperature TEM

Many phenomena of both fundamental interest and
commercial importance occur at elevated tempera-
tures. The use of specimen heating holders greatly
increases the usefulness of TEMs in microstructural
studies and allows the direct observation of phase
changes, such as nucleation and growth, dissolution
processes, etc. Gatan produces two furnace-type
heating holders, the Model 628 Single Tilt and Mod-
el 652 Double Tilt, both ideally suited for in situ
TEM studies.

The HotHinge™

The Model 652 Double Tilt Heating Holder intro-
duced the HotHinge, a new method for making
miniature, fatigue-resistant, heater-wire connections
to a tlting, high-temperature furnace. Specimens
can be heated to 1000 °C in less than one minute
using less than 8 watts of power. When combined
with three other Gatan innovations, the anti-drift
tip, the toggle tilting system, and the Hexring™, a
double tilt heating holder results with exceptional
performance, simplicity, and reliabilicy.

Fast Temperature Response

The mass of the specimen furnace in both the single
and double tile holders has been made as small as
possible to ensure rapid response to changes in heater
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current. The rate of increase of specimen temper-
ature can be controlled, as required, or held at
any selected temperature for long periods for the
study of diffusion processes and precipitation ki-
nertics.

Accurate Temperature Control

The specimen temperature is sensed by a Pr-Pr
13% Rh or Type R thermocouple spot welded to
the hearter body and is controlled by the precise
setting of a regulated current through the heater
winding. With this control method, temperarure
changes during a 5-second exposure were typi-
cally <0.0001° C, which had negligible effect on
the resolution.

High Resolution, Low Drift

Gatan heating holders have been designed to have
minimum thermal drift. Firstly, the mechanical
link berween the heater and the stage has been
made with a material having near zero coefficient
of expansion. Secondly, the specimen-tip temper-
ature has been held as close as possible to the
temperature of the specimen stage by water cooling
of the specimen rod. Thirdly, heat loss from the
furnace to the specimen tip has been minimized
by careful design of the ceramic furnace supports.
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