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Abstract: Solenoid valve is an important component of aeroengine digital electronic control system, and its
rapid response is an important factor which restricts the performance of aeroengine digital electronic control sys-
tem. A mathematical model of a solenoid valve is built based on the design principle of a certain type of aviation
solenoid valve, and the design parameters and actual test and test data are used to verify the mathematical model
of the built aviation solenoid valve. The verification results show that the designed mathematical model of solenoid
valve has high dynamic and static accuracy. On this basis, an optimization method of aviation solenoid valve
based on adaptive simulated annealing algorithm is designed, and the four important parameters of solenoid valve
including coil turns, spool quality, initial working air gap width and model tube diameter were optimized. The re-
search results confirmed that, compared with the original design, the solenoid valve opening response time after
parameter optimization was shortened by 50%, and the closing response time after parameter optimization was
shortened by 45.4%.
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Fig.1 Structure diagram of high-speed solenoid valve
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Fig. 2 Displacement response curve of the solenoid valve core
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Fig. 3 Output flow rate of the solenoid valve
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Table 1 Comparison of parameters before and after

optimization
Air gap/  Coil Mass of Diameter/
Parameter
mm turns  valve core/g mm
Before optimization 0.40 4200 2.6 2.00
After optimization 0.54 2102 4.8 2.94
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Table 2 Comparison of open/close response time before and

after optimization (ms)
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time time
Before optimization 2 8.6
After optimization 1 4.7
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