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Cavitation Inception in Oil Hydraulic Pipeline
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The cavitation inception in oil hydraulic pipeline was investigated experimentally and numerically.

In the experiment, negative pressures below -1 MPa (absolute pressure) were measured, associated

with the transient flows in oil hydraulic pipeline. These experimental results show that the common

hydraulic oil in the experimental pipeline withstands large tensions.

The growth of a spherical bubble in a infinite volume of viscous compressible fluid due to a step-

wise pressure drop was investigated to obtain the critical bubble radius. The calculated value of

the critical bubble radius corresponding to the negative pressure measured in the experiment is so

small that the premised condition about the bubble shape in the analysis is unsatisfactory. The

physical significance of this calculated result implies the fact that there hardly exist free bubbles

which can act as cavitation nuclei in the experimental pipeline,
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Fig. 1. Pipe model
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Fig. 2. Records of pressure fluctuation (at T=313 K)
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Fig. 3. A spherical bubble
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Fig.4. Variation of bubble radius with time
(P.,0=1MPa, P,=—1MPa, n=1.4)
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Table 1. Critical radii R.* and dimensionless equilibrium radii r.

(turbine oil, T=293 K, P.. o=1MPa)

T - n 1.0 1.4
\\
P.(MPa) (abs)™ Ro*:7e | Ro*(m) e Ro*(m) e
~0.0001 1.01x 10~ 26.56 2.63x 10" 11.12
~0.001 2.16x 10-6 12.43 4.56x 1078 6.72
—0.1 8.87 X 10-2 3.05 1,28 x 10°7 2.42
~0.5 2.49 % 10-° 2.17 3.32x10-° 1.90
~1.0 1.37x 1072 1.9 1.78 x 1073 1.74
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