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Abstract: The armature assembly of the gantry—type torque motor deflection jet electro—hydraulic servo valve is prone to cause the
fracture of the deflection plate—feedback rod during resonance,which seriously affects the stability of the aircraft hydraulic servo system.
The armature assembly is acted upon by the transient hydrodynamic force of the pre—stage,which is prone to cause resonance of the ar-
mature assembly and generate high—frequency noise.In response to this problem, taking the gantry—type torque motor deflection jet servo
valve as the research object,through flow field simulation,the distribution of cavitation and vortices in the pre—stage flow field was re-
vealed , the periodic variation of vortices in the pre-stage flow field was analyzed,and the amplitude and frequency of the X—direction
transient hydrodynamic force on the entire force—receiving surface of the deflection plate were studied.The natural frequency of the ar-
mature assembly was obtained through modal analysis, and the whistling frequency of the servo valve was measured through whistling
noise frequency.The research results indicate that when the inlet pressure is 8 MPa and the outlet pressure is 1.1 MPa,the cavitation
phenomenon in the flow field is not obvious,and the cavitation is not the main cause of transient hydrodynamic force.The transient hy-
drodynamic force in the X direction of the deflection plate needs to consider both the V—shaped groove surface of the deflection plate
and the walls on both sides,and the transient hydrodynamic force frequency is 3 100 Hz.The vortex frequency of the pre—stage of the
servo valve is basically the same as that of the transient hydrodynamic force frequency,indicating that the periodic change of the vortex
causes the periodic change of the pre—stage transient hydrodynamic force.The servo valve whistling frequency is 3 504 Hz,the 4th mode

frequency of the armature assembly is 3 409 Hz,and the servo valve resonates at the 4th natural frequency of the armature assembly.
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Therefore , the whistling mechanism of the gantry—style torque motor deflection jet servo valve is as follows:the flow field in the pre—

stage exhibits periodic vortices on both sides of the V—shaped groove and the deflection plate, causing periodic changes in fluid dynam-

ics.When the transient fluid dynamic frequency is close to the inherent frequency of the armature component,the armature component

resonates , leading to the whistling of the servo valve.

Keywords : servo valve ; cavitation ; flow field vortex;transient hydrodynamic force ;resonance
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Fig. 4 Grid of the flow field of the pre—stage: (a)overall;
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Fig. 6 Simulation cloud maps of the pre—stage: (a) sectional
pressure; (b) sectional cavitation
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