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Ignition Phenomena by Piezoelectric Ceramics

Concerning the gas ignition by piezoelectric ceramics analysis has been made to

clarify its mechanism from the viewpoint of discharge energy.

i :P ﬁ,* Makoto Manaka
INFRKBAERE ™ Masaru Kobayashi

The phenomenon of ignition consists of a spark discharge area and a glow
discharge area each with a discharge energy of 0.5 mJ and 1.5 mJd, respectively.
And, the relationship between the discharge energy and the piezoelectric material

constants is proportionate with the product of g33 and dz3 in the case of the spark

discharge and to d33 in the case of the glow discharge.

The mechanism of ignition is also studied by way of the measuring of discharge
spark and ignition point of a discharge started in the city gas atmosphere by means

of a photoelectric amplifier tube.
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Fig. | Discharge Wave by Piezoelectric Ceramics
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Fig. 2 Construction of Piezoelectric Ceramics Unit
(Hitachi Chemical Ind. Co., HPSU-1 Unit)
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Table. | Details of Fig.3 Circuit
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Fig.6 Discharge Wave at Spark Area (HPSU-1 Unit)
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Fig.8 Spark Ignition Area in Methan-Oxygen Gas by Practical
Piezoelectric Sparkers
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Fig. 7 Trace Discharge Wave at Spark Area of Fig.6
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Fig.9 Minimum Energy for Spark Ignition by Piezoelectric
Ceramics
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Fig. || Spark Ignition Area in Methan-Oxygen Gas by Positive
and Negative Discharge
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Fig. |14 Observed Phenomena of Spark Ignition Process
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Fig. 13 The Study of Igniting Time in the City Gas Atmosphere by Photomultiplier System
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Table 2 Piezoelectric Constant for Igniting Sparker (Hitachi Chemical Ind. Co.)
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