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ABSTRACT: The traditional methods for measuring internal
pressure of vacuum tubes of breakers are the magnetron and
power frequency voltage withstand test. A magnet coil is
needed by magnetron and only very bad tubes can be picked
out by voltage withstand test. A new method——the ratio of
inception voltage U, of micro-discharge to inception voltage U,
of emission current can be used to measure internal pressure p
of vacuum tubes. By this method, internal pressure of vacuum
tubes can be measured without using magnetic coil, but with
following process: firstly, vacuum gap 0.2~0.3 mm is
obtained by forced pulling the closed contacts, secondly,
power frequency voltage is applied to the gap and inherent
gas adsorption layers are polished by micro-discharge current,
finally, the Uy and U, of the vacuum gap is measured.
Theoretical study shows that the bigger Uy/ Uk, is, the smaller
p is. So by measuring the value of Uy/Us, the value of p can
be obtained. The relationships of Uy, U, Ug/U, with p are
measured in laboratory, the test results show that the
measuring ranges of p can be 10°~107° Pa by this new
method.

KEY WORDS: vacuum breakers; internal pressure; micro-
discharge; emission current; measurement
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Fig. 1 Vacuum tube joined to vacuum system
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Fig. 2 Measurement circuit of emission current
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Fig. 3 Formation of small vacuum contacts gap
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Fig. 4 Relationship of micro-discharge inception
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with internal pressure p of vacuum tubes
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