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Investigation of the Power Generation Performance Effects by the Heat Treatment Time of
CayCo01,0,5 Element Manufactured by Thermal Spraying
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Synopsis:

In a previous report " (Technical Report No.19), we reported that it was available as a
p-type element as CagCo;,0,5 thermoelectric element which was prepared using thermal
spraying carried out re-heating processing after the element formation. In this report, we
investigated the influence that the re-heating processing time after the element formation
gave to power generation performance for the further power generation performance
improvement of the CagCo;,0,5 element formed by thermal spraying. As a result, we clarified
that power generation performance greatly increase or decrease by a change of the re-heating
processing time and the cause depended on a change of composition and structure of the
element in the heat treatment. In addition, it was found that the highest power generation
performance was provided by 5-hour heat treatment. It was also shown that CagCo,05
without the degradation for high power generation performance and heat cycle was formed by
repeating 5-hour heat treatment.

We consider that the CagCo;,0,5 element formed by thermal spraying is promising as a
long life power generation system under high temperature environment.
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Fig.1 Sintering process conditions
(a is retention time at 930 °C)
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Fig.2 Schematic diagram of the power

generation performance evaluation test
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Fig.3 Comparison of thermoelectromotive force
(TEMF) and electrical conductivity (EC) in

the thermal spraying devices with
different baking times
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Fig.4 XRD patterns of thermal spraying devices
with different baking time
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(b) 2hr baking

Fig.5 SEM images of the surface structure of
the element before baking and 2hour
baking
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(b) 5hr baking

(c) 10hr baking
Fig.6 SEM images of appearance of the surface
of the precipitates
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(a) 10hr baking (b) 40hr baking
Fig.7 Comparison of SEM images of the surface
of thermal sprayed samples
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Fig.8 Comparison of the baking times and the
thermoelectromotive force (TEMF) and
electrical conductivity (EC)
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Fig.9 Comparison of XRD pattern amount of
10 hours baking elements and elements
which performed 2-times of 5-hour
baking
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