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Introduction

Thermophysical properties such as thermal diffusivity, spe-
cific heat, and thermal conductivity are crucial parameters
for optimizing the production and application of coarse
ceramics. For decades, such properties have been deter-
mined from stationary methods (e.g., guarded hot plate
technique) or standardized transient techniques such as
the hot-wire method according to ISO 8894 (see TCT 426 in
figure 1). However, these methods are limited to large sam-
ple sizes and low thermal conductivities. Moreover, these
methods are very time-consuming.
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2 NETZSCH LFA 427

Flash methods are non-contact measurement techniques
and can handle high thermal conductivity materials with-
out any difficulties. Additionally, flash methods are abso-
lute methods for determining thermal diffusivity. Modern
instruments (see LFA 427 in figure 2) often also allow the
simultaneous measurement of the specific heat of a mate-
rial so that thermal conductivity can be determined with-
out additional measurements. Since flash methods are
limited to homogeneous samples with small dimensions,
these methods have not been used for analyzing inhomo-
geneous coarse ceramics. However, using state-of-the-art
highly sensitive systems, testing of larger samples becomes
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3 Thermal conductivity of the magnesia-spinel brick; comparison of LFA and TCT test results; 10% error bar for the average

values of all TCT/LFA results.

4 Magnesia-spinel brick (85% MgO, and 12% Al,0,), measured with the TCT 426 (left) and the LFA 427
(right); the 3 LFA samples were coated with graphite.

possible now [1]. In addition, the fast testing times of the
flash methods allow for measurements of various samples
taken from the brick to be tested without further efforts. In
the work described herein, the results from laser flash and
the hot-wire measurements on a silicon carbide-contain-
ing brick and a magnesia-spinel brick are compared. Mea-
surements were carried out on several small samples of the
same material to check the homogeneity of the material
and the reproducibility of the methods.
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Test Results

Figure 3 depicts the results of thermal conductivity mea-
surements on a magnesia-spinel brick (figure 4) using the
LFA 427 and the TCT 426. The dashed line represents the
average values (error bar £10%) of combined data from
the two different methods. It can clearly be seen that most
values of independent LFA and TCT measurements are
within the £10% range from the average. This illustrates
the high accuracy of both systems.
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5 Thermal conductivity of silicon carbide containing brick; comparison of LFA and TCT results; 10% error bar for the average

values of all TCT/LFA results.
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6 Silicone carbide-containing brick (45% AlLO,, 29% SiO, and 25% Sic), measured with the TCT 426 (left)

and LFA 427 (right); the 3 LFA samples were coated with graphite.

Furthermore, the deviation between the different samples
shows the possible range of the thermal conductivity due
to the inhomogeneity of the magnesia-spinel brick. A sim-
ilar comparison of LFA and TCT measurements on silicon
carbide-containing brick (figure 6) is shown in figure 5.
Again, the independent measurement values are all
within £10% of the averaged data from the two methods
combined.

Conclusion

The good agreement between the results obtained by the
two different methods laser flash and hot wire clearly show
that both methods are very suitable for analyzing refrac-
tories with a high accuracy. The NETZSCH model LFA 427,
however, offers several advantages. Test results can be

3|3 NETZSCH-Geratebau GmbH
Wittelsbacherstrae 42 - 95100 Selb - Germany
Phone: +49 9287/881-0 - Fax: +49 9287/881505
at@netzsch.com - www.netzsch.com

achieved quickly and with a high accuracy. The speed of
measurement compensates for the small sample dimen-
sions as more samples can be tested with a higher sample
throughput. TCT measurements are much more time-con-
suming due to the huge sample dimension and the long
stabilization time. However, the hot-wire method accord-
ing to 1SO 8894 is highly demanded for refractory materials.
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