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Fig. 1 The circuit for squibhead experiments
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Fig. 3 Typical oscillograph record of Fig. 1
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Ignition Characteristics of Squibheads

R. Akiba and S. Kayuta

Ignition phenomena of squibheads are studied experimentally in connection with the

designed trigger circuit.

theory of simultaneous ignition of squibheads connected in series, by use of a specially

First, the excitation time of the squibheads are measured with an application of

square voltage wave. It is checked again that the distribution of the excitation time is
regarded approximately as a normal distribution. It is also shown that the excitation time
is sensitive to the ambient temperature. The minimum firing current which is obtained
experimentally coincides well the value which is derived from the parameter of well known
formula (1) on the excitation energy.

Second, the firing time of squibheads are not subject to the normal distribution as
shown in figures 7, 8, the highest peak of distribution is located at smaller side of time.
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The second small peak often appears at longer side of time. It is concluded that the theories
in which the normal distribution is assumed for the firing time should be modified especially
in the region of low ignition failure probability. Histograms of fired numbers of squibheads
vs. time are also shown in figures 4, 5 when the square wave input voltage is applied.
The type of the distribution is similar to the previous case. We can guess the firing time
of squibheads connected in series after the current cut-off due to the firing of one of them.

Third, observations are made for the cut-off of bridge wires. The bridge wires are
usually cut just after firing. But in case of low current input 2/3 remain unbroken after
firing. When high current (6A in our experiment) is applied, the bridge wire is often cut
(melted) before firing takes place. Temperature of the bridge wire just before cut-off are
calculated from the resistance change. Typical deduced temperature rises are 100 to 200°C
for 1A input current, and 600°C to 900°C for 3~4A input current.
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