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IGNITER CERAMIC ARC RESISTANCE TESTS

FOREWORD

In surface gap or shunted surface gap spark igniters (reference ARP484 for
definitions), the ceramic material separating the electrodes is subjected during
usage to intense arc discharges along the outside surface. Each of these
capacitor discharge pulses may contain several thousand amperes peak within a few
microseconds duration. The effects of fuel and elevated pressures as experienced
in jet engine applications are to compress the arc discharge into the surface of
the ceramic, in a local path or "track". Severe thermal gradients, elevated
pressures, and negative thermal coefficients of electrical resistivity (for
typical ceramic materials) result in tendencies for the electrical discharges to
occur within the surface layers of ceramic rather than along the external

- surface. In either case (surface or within), ceramic deterioration in the form
of cracking, chipping, puncture, tunneling, or uniform surface erosion is a
result.

Procedures herein have been used primarily for surface gap igniters (no
semiconductor), or shunted surface gap igniters containing a surface coating type
of semiconductor. Igniters containing a homogenous body type of semiconductor
may deteriorate very rapidly with these procedures.

A primary objective of component testing described herein is to provide an
indication of consistent quality for ceramic material known to perform adequately
in the engine application. A secondary objective is to provide a basis for
comparison of different materials even though it must be recognized that superior
performance in this testing does not assure success in the application. Poor
performance in this test, of itself, may not represent poor performance in the
application.

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.” :

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.
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1. SCOPE:

This report describes basic methods, typical results, limitations, and
technical variables which may provide some relative performance expectations
for different lots of the same material, or comparison characteristics for
different materials. This testing alone does not assure satisfactory
operation in the engine, i.e., there is not a direct relationship to actual
engine performance.

1.1 Purpose:

This report provides specific information on procedures for evaluating, on
an accelerated comparison basis, the durability of ceramic materials under
conditions of compressed electrical (capacitor) discharge.

2. DESCRIPTION OF TEST EQUIPMENT AND TEST PROCEDURE:

2.1 The test procedures described in this report both involve sparking the test
specimen immersed or submersed in a fluidic material. The fluidic material
simulates compressed gases of engine applications. Three kinds of fluidic
materials have been used: 1) dielectric oils such as transformer oil or
silicone fluid, and 2) very fine mineral powders, which behave as a fluid,
and 3) water. For purposes of this report, dielectric oils shall be
henceforth termed Class 1, powder methodology is termed Class 2, and water
usage is termed Class 3.

CAUTION: Testing should be conducted within a protection chamber or behind
a protective shield to insure safety of testing observer(s).

2.2 The power source used to produce the sparking of the test specimens shall be
a capacitor discharge exciter and connecting lead capable of continuous duty
operation. The peak current per discharge shall be at least 1300 A, and the
time duration of each discharge shall be 20 to 100 pus. The discharge rate
shall be as rapid as is compatible with discharge counting by audible or
optical means, normally within a range of 1 to 5 per second. Higher peak
currents may accelerate the test, but increase electrode melting. Use the
same exciter type and same discharge parameters for comparing successive
tests.

2.2.1 Test data for this method should describe the foregoing discharge
parameters, as well as polarity of the discharge and whether
unidirectional or oscillatory (reference AIR784 for terminology).

2.2.2 Output voltage of the exciter used for testing shall have some relevance
to the intended application. For insulators in high tension systems,
voltage levels of at least 15 kV peak are recommended. For semiconductor
materials, voltage levels of 2000 to 5000 V are more appropriate.
Particular test data should include the voltage level used.
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2.3

Class 1 (0il) Procedure:

Mount the igniter with the sparking end immersed to a depth of 1/2 inch in
the selected oil. It will be necessary to fashion a tight fitting interface
between the igniter and the oil container, in order to prevent excessive oil

. leakage. Figure 1 shows a typical installation. A container of resilient

polymer is preferred, since the intense shock waves generated during testing
can fracture glass.
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FIGURE 1 - Class 1 (0il) Setup

2.3.1 Silicone fluids such as GE SF96, SF97, or Dow Corning 200 or 300 are

preferred due to noncombustibility of the liquid (electrical arcing in the
fluid does create combustible gases), high dielectric strength,
compressibility, and minimal carbon forming characteristics. Even with
silicone fluids, however, the Tiquid will quickly become blackened with
carbon-like particulates suspended in solution. Maintenance of the test
fluid should take into consideration changes in electrical conductivity as
measured at 1000 V DC, as well as possible yellowish flame indications
which may develop in the airspace within the test chamber during the
course of testing. Any detectable change in fluid conductivity at

1000 V DC and 0.050 in gap electrodes is a basis for fluid changesDocument
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