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Abstract

The modern aircraft wheel anti-skid systems, electro-hydraulic servo valves are employed
to control braking pressure through pressure or flow control. This ensures that the slip ratio of
the aircraft wheel is controlled near the critical value, where the critical value corresponds to
the maximum friction coefficient between the tire and the ground. This allows the aircraft to
brake at the maximum deceleration, resulting in the shortest braking distance and time.

This paper investigates the impact of Single-action tapered-spool restrictors on the static
and dynamic characteristics of the brakes in military aircraft wheels. The study focuses on the
effects of design changes on the static and dynamic characteristics of the nozzle flapper servo
valve. Numerical analysis is employed to explore how design alterations affect the static
characteristics of the servo valve. The study also utilizes the least squares error method to
identify the throttle parameters of Single-action tapered-spool restrictors, proving that the
identification results align with the working principles of Single-action tapered-spool restrictors.
This information is valuable for design analysis, calibration, or redesign of throttle valves.

The dynamic characteristics of the conical valve core are explored using the Runge-Kutta
integration method. The study considers harmonic excitation acting on the valve core and
investigates the dynamic spectral response of the valve core under the conditions of squeezing
oil film force and damping ratio. The results indicate that adjusting the oil film squeezing
coefficient to modulate the damping ratio is a crucial method for stabilizing the system.

The research findings suggest that a dual-cone rod pilot valve and a unidirectional actuated
positive feedback circular conical annular long hole are suitable choices for brake valves.
Compared to traditional throttle valves, servo valves exhibit higher response speed, precise
control over oil film thickness, and greater resistance to external interference, making them
more advantageous in overall performance. Design changes to the nozzle flapper servo valve
require adjustments to design parameters for calibrating the static and dynamic characteristics
and matching characteristics with the load. When applied to the improvement of military
aircraft wheel brake systems, these adjustments enhance the safety and reliability of the
aircraft's braking system.

Keywords:Electron-hydraulic servo valve; Single-action tapered-spool restrictors; Nozzle

Flapper Servo Valve; Damping.
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