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In this study, a brass electrode gas discharge tube (GDT) was prepared to investigate its discharge characterization, which
affects surge protection efficiency and lifetime of GDT. Discharge characterization of GDT using a brass electrode was in-
vestigated by changing applied voltage gradient and nitrogen gas pressure inside the GDT. As applied voltage gradient in
GDT increased, electrical breakdown voltage and threshold energy largely increased and electrical breakdown time delay
decreased. It was found that electrical breakdown voltage, electrical breakdown time delay, and threshold energy were largely
decreased with decreasing the nitrogen gas pressure in GDT. As a result, electrical breakdown voltage, electrical breakdown
time delay, threshold energy needed to be decreased to increase surge protection efficiency and lifetime. It was also found
that the nitrogen gas pressure of GDT influenced strongly the performances as well as life span of it.
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Table 1. The Constituent of Brass Electrode

Materials Component (%) Work function (eV)
Cupper 60~63 447
Zinc 33~37 3.74
Lead 2.5~3.7 4.02
Iron 0.35 max 4.36
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Figure 1. The schematic diagram of gas discharge tube used in this
study.
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Figure 2. The wave of applied voltage.

Table 2. Applied Voltage and Electric Field Emission

Applied voltage (kV) 4 3 2 1

Applied voltage gradient (kV/us) 33 25 1.7 08
Conversion electric field emission (MV/m) 133 10 6.6 33
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Figure 3. The resulte of electrical breakdown voltage measured
according to applied voltage.
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Figure 4. The resulte of energy measured according to applied voltage.
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Figure 5. Destroyed electrodes after electrical breakdown; (a) 1 KV,
anode electrode, (b) 1 KV, cathode electrode, (c¢) 2 kV, anode electrode,
(d) 2 kV, cathode electrode, (¢) 3 kV, anode electrode, (f) 3 kV,
cathode electrode, (g) 4 kV, anode electrode, (h) 4 KV, cathode
electrode.
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Table 3. Destroyed Area of Each Electrode After Electrical Breakdown

Applied voltage (kV) 2 3 4
Cathode electrode (mm®) 1.400 1.689 2521
Anode electrode (mm?) 0.437 0.536 0.979
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Figure 6. The resulte of electrical breakdown voltage measured according
to nitrogen gas pressure.
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Figure 7. The resulte of energy measured according to nitrogen gas
pressure.
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