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Experimental Study on the Operational Reliability of Cold-Cathode Trigger Tubes for Exploding Foil Initiator
CHENG Xiang, HAI Han, CHEN Le, ZHENG Zi-long, LI Qiu-ju
( China Airborne Missile Academy, Luoyang, 471000 )

Abstract: To enhance the reliability of exploding foil initiation systems(EFIs), this paper conducts an experimental study on
the operational reliability of cold cathode trigger tubes—a core high-voltage switching component. The influence of trigger energy
on key parameters, including the minimum reliable operating voltage, cut-off voltage, turn-on time, and on-state impedance, was
experimentally examined. The results indicate that as trigger energy increases, both the minimum reliable operating voltage and
cut-off voltage decrease significantly, while their difference remains stable. Higher trigger voltage or operating voltage values lead
to shorter turn-on times. The equivalent resistance decreases with increasing trigger energy but increases with decreasing
operating voltage, whereas the equivalent inductance remains nearly constant. The study identifies that a trigger storage
capacitance in the range of 20~30 pF ensures reliable operation of the trigger tube below 1.3 kV while maintaining a cut-off
voltage above 0.8 kV , thus providing good anti-interference capability. Additionally, optimal matching of circuit impedance
parameters and superior electrical explosion performance are achieved when the trigger storage capacitance is 30 pF and the
operating voltage is 2.0 kV. This research provides critical experimental guidance for selecting and optimizing the operational
parameters of cold cathode trigger tubes in EFI systems, thereby contributing to improved engineering reliability of in-line
initiation systems.
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Fig.1 Schematic diagram and external view of the cold

cathode trigger tube
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Fig.2 Schematic diagram of the operational reliability test
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setup for the cold cathode trigger tube
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Tab.l1 Testresults of minimum reliable operating voltage and

cut-off voltage(Type A)
JrfAkfgRE filkRE BARATERE L bR 25MH
5 OWAAF H/m) o fEHRAY KV KV
1 10 1.62 1.50 1.05 0.45
2 20 3.24 1.30 0.90 0.40
3 30 6.48 1.28 0.85 0.43
4 40 12.96 1.15 0.80 0.35
5 50 2592 1.08 0.75 0.33
6 60 51.84 1.05 0.70 0.35
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Tab.2  Test results of minimum reliable operating voltage and
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Fig4 Typical waveforms of trigger voltage and loop current
for the cold-cathode trigger tube
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Fig3 Comparison curves of minimum reliable operating voltage
and cut-off voltage between type A and type B cold-cathode trigger
tube
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Tab.4  Test results of conduction time (Type B)
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Tab.5 Test results of forward impedance for the cold-cathode

trigger tube
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6 30 6.48 2.0 3225 2819 033518  0.03922
7 30 6.48 1.6 2955 2456 033504 0.05389
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Fig.5 Operating characteristics zones of the cold-cathode trigger
tube
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