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Failure analysis on stem of valve AA9-683

DONG Dong, LIU Hongwei, ZHANG Junfeng, LI Qian, ZHU Chengliang
(Xi’an Aerospace Propulsion Test Technique Institute, Xi’an 710100, China)

Abstract: The stem of valve AA9-683 bending and clamping phenomenon occurred repeatedly in
the test. According to the valve working principle and fault stem decomposition, and the failure
mechanism analysiss of the valve stem, it is considered that the stem flexural torsional buckling may
be generated by the combined action of critical load and lateral load. The minimum cross section
uniform method and simulation calculation method are chosen to calculate the critical loads of valve
stem respectively. The former obtains the critical load according to Euler critical load formula, and
the latter obtains the critical load according to the static method based buckling calculation method of
ANSYS Workbench software. By comparing the critical load data got by the two methods, the results
are close to each other. According to the measured deflection and the deflection calculating method,
the lateral load can be deduced. The relation of the critical load and lateral load with the actual results
of the valve stem failure are compared and analyzed. The results indicate that analysis conclusion of
the valve stem failure mechanism is tenable. In view of the failure causes of the valve stem, effective
measures were taken.
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Fig. 5 Valve stem buckling deformation

versus stress intensity
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