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Failure Analysis and Design Improvement of Some Ignitor
HAI Han, TU Jun, HOU Xiao-jing
(China Airborne Missile Academy, Luoyang, 471009)

Abstract: Aimed at the problem of tube crushing and high output peak pressure of an ignitor, the possible reasons for the
failure were analyzed. It was speculated that the pressure difference between the internal and external channels of the grain was
too large, which led to the increase of combustion surface after grain crushing , then the pressure was risen unusually. The back
plate structure was optimized to reduce the pressure difference between the internal and external channels of the grain, and the
feasibility of this method was verified by simulating the flow field during ignition. The verification test proves that the
improvement measures are effective, and the output peak pressure value meet the design requirement, the safety and reliability
of the ignitor are improved.
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Fig.1 Structure sketch of the ignitor
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Fig.2 P—t curve of the failure ignitor
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Fig.3 Wreckage of the failure ignitor
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Fig.4 The back plate structure before and after
optimization
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Fig.5 Computational grid
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Fig.6 Inlet boundary condition
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Fig.7 Pressure distribution at the center section of ignitor at
different times
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Fig.8 Temperature distribution at the center section of
ignitor at different times
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Fig.9 Pressure curves of internal and external channels of the
two structures

JH
0.4 — ikt

0o 1 2 5 45
t/ms

10 PEMERRSMNEEEZE %
Fig.10 Pressure difference curves of internal and external
channels of the two structures
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Fig.11 P—— curve of the optimized ignitor
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