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Abstract Mica capacitor is being adopted for high voltage firing unit of guided weapon system because of its superior
impact enduring property relative to ceramic capacitor. Reliability of localized mica high voltage capacitors was verified
through environmental test like terminal strength test, humidity test, thermal shock test and accelerated life test for
application to high voltage firing unit. Failure mode of mica capacitor is a decrease of insulation resistance and its final
dielectric breakdown. Main constants of accelerated life model were derived experimentally and voltage constant and
activation energy were 5.28 and 0.805 eV respectively. Lifetime of mica capacitor at normal use condition was calculated
to be 38.5 years by acceleration factor, 496, and lifetime at accelerated condition and this long lifetime confirmed that
mica high voltage capacitor could be applied for firing unit.
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Fig. 1. Mica high voltage capacitor.
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Fig. 2. Fabrication process of mica high voltage capacitor.
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Table 1
Environmental test details

Title Test method

Terminal Pull test Method 211A test condition A

strength  Flat terminal bend test Method 211A test condition B

Humidity (Steady state) Method 103B test condition B

Thermal shock Method 107G test condition B
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Fig. 3. Force profile of pull test.
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Table 2
Humidity test results
N Before After
o.
Cp (nF) DF (%) IR (GQ) Cp (nF) DF (%) IR (GQ) BV (kVpo)
1 105.5 0.34 42.4 106.2 0.41 39.2 3.7
2 108.4 0.38 38.6 106.4 0.35 41.5 3.7
3 107.5 0.36 43.5 103.8 0.31 455 3.7
Table 3
Thermal shock test results
N Before After
0.
Cp (nF) DF (%) IR (GQ) Cp (nF) DF (%) IR (GQ) BV (kVpo)
1 106.3 0.37 36.4 107.5 0.35 349 3.7
2 107.1 427 108.1 0.39 37.8 3.7
3 108.1 0.33 37.3 106.5 0.41 36.8 3.7
Table 4
Comparison between qualitative and quantitative accelerated test
Qualitative Quantitative
Purpose Design defect finding Lifetime prediction
Charateristics Design margin Lifetime-stress relationship
Stress apply Step, Progressive, Multiple Constant
Object Sub-system Components

Failure mode

Un-expected

Expected
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