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Structure Design of High Frequency Injection Valve
Driven by Piezoelectric Ceramics
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Abstract ; In order to improve the weft insertion performance of the air jet loom and reduce energy consumption, a high-
frequency injection valve driven by piezoelectric ceramics was designed. Firstly, the rigidity performance of the
piezoelectric bending sheet, a core component of the injection valve, was simulated and verified. Secondly, the
FLUENT simulation of the piezoelectric ceramic-driven high-frequency injection valve was performed. Finally, the
dynamic simulation of the piezoelectric driving system was performed by using MATLAB software. The reasonable
working gap was confirmed, and the structure of the injection valve was optimized. The optimum working parameters
were obtained that the inlet diameter of the injection valve was 4 mm and the working gap of the piezoelectric injection
valve was 1.5 mm. The response time of this injection valve is 60% shorter than that of the traditional electromagnetic
injection valve, which greatly reduces the gas energy loss.

Keywords:: air jet loom ;high-frequency injection valve ; piezoelectric bending sheet; FLUENT ; working gap
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Figure 1 =~ Schematic of piezoelectric injection valve
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Figure 2 Piezo electric driver schematic
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Figure 3 Equivalent model of piezoelectric driver
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Figure 4 Piezoelectric bending sheet strain X
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