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1 The new NETZSCH SBA 458 Nemesis®

Introduction

In order to enhance and optimize thermoelectric materi-
als, it is necessary to investigate their thermophysical and
thermoelectric properties. Along with the laser flash instru-
ments, NETZSCH now also offers the SBA 458 Nemesis®
(figure 1) for the simultaneous measurement of electri-
cal conductivity and the Seebeck coefficient. The SBA 458
Nemesis® has many special features with regard to ease-of-
operation and high measurement precision.
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Measurement Example

In developing high-performance thermoelectric materi-
als, the objective should be low thermal conductivity and
high values for the electrical conductivity and the Seebeck
coefficient. These properties are also advantageous when
high measurement precision is required. The higher the
measuring signal, the lower the edge effects. At the same
time, the thermal conductivity of thermoelectrical materi-
als is low, helping guarantee a homogeneous temperature
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2 Comparative measurements of the Seebeck coefficient on pure nickel (99.9%)

distribution within the sample. However, if the sample is
highly thermoconductive and exhibits only a small ther-
moelectrical effect, measurements are far more difficult
to conduct. The smallest of asymmetries or poor thermal
connection to the heaters may lead to inhomogeneous
temperature profiles being formed within the sample,
resulting in increased measurement uncertainties. In this
respect, pure nickel is a material often used for precision
tests on Seebeck instruments.

Figure 2 shows measurements on pure nickel in compari-
son with literature data. It is obvious that the measure-
ment points determined by means of the SBA 458 are in
very good agreement with literature data and all lie within
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the +5% range. This shows that the SBA 458 is consider-
ably better than the specification with regard to measure-
ment uncertainty, even for materials which are difficult to
measure such as nickel.

Summary

Only by means of the complex measurement setup — with
two additional heaters, current pins and sheathed thermo-
couples fixated from below and a defined contact pres-
sure controlled by means of springs — is it now possible
to also carry out measurements on materials with a very
low Seebeck coefficient and comparatively high thermal
conductivity.

NETZ5CH



