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Analysis on Crack Failure of lon Flame Detector of Aeroengine
LIU Jun—he, GONG Meng—xiang, WEI Tao, CAO Jia—ming
(Air Force Equipment Department Second Military Representative Office in Shenyang, Shenyang 110043, China)

Abstract: There were two consecutive cracks at the root weld of the probe tube of the ion flame detectorafter the test run of an aeroen-
gine. In order to find out the cause of the fault, the appearance inspection, fracture analysis, product structure and processing process
were analyzed and the crack of the probe tube was determined as fatigue crack.After analysis, the causes of fatigue cracks at the weld joint
of the two faulty products were determined as follows : uneven wire feeding speed during two times of manual argon arc welding and overlay-
ing welding, resulting in uneven weld toe. The weld toe was the fusion line at the end of probe pipe, which caused stress concentration and
protrusion on the surface of probe pipe. During the engine test, the probe tube of ion flame detector formed fatigue source from the weak
part of the probe tube under the action of alternating stress such as thermal shock and vibration, which eventually caused the crack to pene-
trate the wall thickness of the probe tube along the radial direction and continued to expand along the circumferential direction, resulting
in fatigue fracture. Some preventive and improvement measures are put forward, such as defining the shape of weld surface, ensuring the
position and speed of filler, increasing the fluorescence inspection after polishing, increasing the magnifying glass inspection of probe pipe
weld, field survey and so on.
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