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STUDY ON THE DYNAMIC CHARACTERISTICS OF
WATER-LUBRICATED HERRINGBONE GROOVE RADIAL
PLAIN BEARINGS

ABSTRACT

The radial sliding bearing with herringbone groove has the
characteristics of compact structure, low vibration noise, low friction
power consumption and long working life. Compared with ordinary radial
journal bearings, it has better stability and adaptability. However, the
improvement of the structure of the water-lubricated herringbone groove
radial sliding bearing is still being explored, and the characteristic
analysis and experimental research are still to be supplemented. Therefore,
based on the theory of liquid hydrodynamic bearing interface
characteristics, considering the solid-liquid coupling effect, the
simulation model of water-lubricated herringbone groove radial sliding
bearing is established, which is verified by performance test, and the
service performance of the bearing is studied in depth. Specific research
contents are as follows :

Considering the influence of rotational speed and herringbone
groove geometry, a simulation model of water-lubricated radial sliding
bearing with herringbone groove is established. The variation of bearing

dynamic performance caused by bearing angle and parallelism deviation
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under laminar non-slip condition is analyzed. The results show that the
angle offset of herringbone groove radial sliding bearing makes the
wedge clearance effect and the dynamic pressure effect of herringbone
groove obvious. The parallelism offset causes the pressure of the same
film thickness to increase, the bearing capacity to increase, and the
bearing stiffness and damping to increase. The critical journal mass
decreases first and then increases rapidly. The increase of the rotational
speed causes the deviation of the bearing to varying degrees. The angle of
herringbone groove has the greatest influence on the bearing performance,
and the rest is relatively small.

The simulation model of beam rotor-bearing coupling misalignment
is established, and the influence of two kinds of deviations on the support
performance of herringbone groove radial sliding bearing and the
variation law of rotor vibration response are analyzed. The results show
that the misalignment leads to the uneven distribution of liquid film
thickness and fluid pressure of herringbone groove bearing, which has
obvious influence on the dynamic characteristics of bearing. Different
deviations and offset degrees significantly cause the change of rotor
vibration characteristics and axis trajectory. The degree of offset increases
the amplitude, time domain and frequency domain peaks of the vibration
curve.

The performance test device of high-speed water-lubricated
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herringbone groove radial sliding bearing is built, the detection methods
and steps are designed, and the results are verified by experiments. The
verification results show that the detection method within the error range
has certain feasibility.

The variation of friction torque, radial stiffness coefficient and radial
acceleration of herringbone groove bearing under different conditions and
the influence of different parameters on bearing performance are analyzed.
The research shows that the friction torque of herringbone groove
bearings with 90 ° and 150 ° angles increases slowly at high speed and
has good pumping effect. The increase of rotating speed can enhance the
dynamic pressure effect and improve the bearing capacity. Different
angles have a significant effect on the radial stiffness coefficient of the
bearing, and the maximum is at the angle of 90 °. Increasing the static
load can stabilize the radial stiffness coefficient. The amplitude of
vibration acceleration increases with the increase of rotational speed, and
the angle of different herringbone grooves leads to different pumping
effects, which affects the bearing capacity. Appropriate static load can
reduce some vibration.

The research work in this paper provides an effective method for the
static and dynamic characteristics analysis of high-speed water-lubricated
herringbone groove journal bearings, and then provides a theoretical basis

for the engineering design and application of such bearings.
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