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Influence by the spray parameters of a conductive zinc oxide
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Synopsis:

As part of the development of the thermoelectric conversion module using thermal spraying,
we investigated the conditions of the HVOF process with a conductive zinc oxide film, which
has been rarely studied. The results indicated that it is required to be thick enough to enable a
high frame temperature at the time of thermal spraying and for production of the large
membrane of a production of electricity to be possible. However, excessive heating caused
the evaporation of the zinc oxide, and reduced the thermal spray yield.

Hence, we produced a zinc oxide thin film with excellent power generation performance by
a high-speed flame-spraying method by a setup using precise amounts of injection fuel,
oxygen flow rate, and spraying distance.
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Table 1 Condition of thermal spraying on zinc oxide

condition | frame condition spray distance (mm)

a 80

Normal 100

120

80

Low temperature 100

120

80

Sk [0 Q|0 |T

High temperature 100

i 120

80

Low velocity 100
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80

High velocity 100
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Fig.1 Schematic illustration showing structure of simple
eqipment for power generation evaluation”
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Fig2  Comparison of the thin film thickness by the
conditions of the frame temperature
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thermal spraying conditions
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and film thickness by the flame velocity
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sprayed coatings at condition b ,condition h and
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