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Flow and Cavitation Characteristics of Micro Damping
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Abstract: Due to the special physical and chemical properties of the low viscosity and high
saturated vapor pressure of water, the design theory of oil hydraulic damping orifice for water one
will produce greater deviation and the existing water hydraulic components experiment has the
problems of damping orifice diameter being too large, the water pressure being too low and so on.
Numerical simulation and experimental studies have been carried out to investigate the flow and
cavitation characteristics of water hydraulic damping orifices with diameter << 1 mm. The
experimental results verify the correctness of the simulation model, the average flow error is
5.22%, and the flow coefficient error is less than 15%. The discipline of cavitation phenomenon
has been studied by numerical simulation, and it is found that the cavitation first occurs at the
inlet of orifices and then shifts to the outlet gradually with the increase of the pressure difference.

The effects of characteristic size and backpressure on the flow characteristics and cavitation
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characteristics of micro-damping orifices have been studied by numerical simulation and

experiments, and it is found that the flow rate of the damping orifice is nonlinear with the

diameter and the length to diameter ratio. The flow coefficient and the flow rate through the

damping orifice with backpressure are greater than those without the backpressure, and the flow

saturation phenomenon is more pronounced than that without backpressure; cavitation is more

prone to happen in the damping orifice with a larger diameter, and the damping orifice with

length to diameter ratio [/d =7 has the best anti-cavitation ability. Obviously, increasing the

backpressure can improve the anti-cavitation ability. In the design of micro-damping orifice, a

small diameter and aspect ratio [/d = 7 damping orifice can be selected.

Increasing the

backpressure can reduce the erosion and damage to the damping hole by cavitation.

Keywords: water hydraulics; micro damping orifice; flow characteristic; cavitation
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