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PIV MEASUREMENTS OF THE STATIC PRESSURE OIL CAVITY FLOW
STRUCTURE

LIU Zhaomiao, YUE Guangjie, CHEN Conglian, SHEN Feng

(College of Mechanical Engineering and Applied Electrics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract In order to reveal the influence that the internal flow characteristics of oil cavity of the hydrostatic
bearing system has on the work performance of high-end CNC machine tools, we design and process a
experimental model of circular static pressure oil cavity for the first time. An fluid dynamics experiment has
been conducted to study the flow structure by using PIV. The influence that different inlet Re numbers have on
hydrostatic oil cavity flow fields is investigated. The results suggest that there is complex vortex structure in oil
cavity local area. For Re at the range of 840-2449, vortex cell structure exists at the edge of the oil cavity near
the seal oil side. With the increasing of Re, the vortex center position moves to the edge of the seal oil side.
Experimental datas agree reasonably well with the numerical results . The relationship between the location of
the vortex center and the inlet Re number is fitted by the method of least squares. The distribution trends of

vortex is not one-to-one correspondent to the inlet Re number increasing trend.

Keywords PIV; hydrostatic oil cavity; inlet Reynolds numbers; vortex center



