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Plastic Deformation Failure Analysis of Flange Bumps of Aeroengine Turbine Disk
LIU Bo—zhi, QIU Feng, XU Qian, LIN Zhong—nan, TONG Wen—wei, HAN Zhen—yu
(AECC Shenyang Engine Research Institute , Shenyang 110015, China)

Abstract: Aiming at the local abnormal plastic deformation failure of the flange bumps of the turbine disk during the working process
of an aeroengine, the failure analysis of the failed turbine disk was carried out. On this basis, through the heating simulation test without
stress and additional stress , three precipitation morphologies of 8 phase of GH4169 alloy were summarized. The influence law of the heating
temperature , time and stress on & phase precipitation was summarized. By comparing the results of hardness test and warm color test, it was
clear that the microstructure and hardness of GH4169 alloy sample had no obvious change below 700 °C, but the color change was obvious.
Above 700 °C, with the increase of & phase precipitation, its hardness decreased continuously, but its color hardly changed. The results
show that the plastic deformation of the flange bumps of the failed turbine disk is caused by the overtemperature during the engine working
process. The actual working condition of the failed location reaches the overtemperature of about 750 °C and about 100 hours. After imple-
menting the improvement measures to improve the cooling environment of the turbine disk rim and improve the machining and assembly ac-
curacy of turbine components, the turbine disk has passed the acceleration simulation in the first turning period, assessment test in the
take—off state and the long—term commissioning verification in the airworthiness state , and no similar failures have occurred again.
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