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Summary

The thesis presents the results of research aitsingetermine the possibilities of applying the
phenomenon of pressure pulsation for assessmetiiteofechnical condition of positive displacement
pumps used in hydrostatic drives. The researchepsoavas divided into three stages: theoretical,
experimental and practical verification.

The theoretical part was based on the analysisho$en parameters of hydraulic drives which
influence the frequency and amplitude of presswisgtion in a positive displacement pump discharge
line. The flow rate pulsation of a positive disgatent pump was connected with the pressure putsatio
in a hydraulic line by the means of predetermigg,, transmittance modules. The impact of the line
parameters on either intensification or suppressibthe phenomenon was analyzed. The results led
to a proposal to adapt the discharge line at tsgdestage in a way that minimizes adverse evenisex
by the pulsation of the pump. This objective wit lespecially difficult to achieve in systems with
variable speed pumps.

During the empirical part an experimental analygs conducted in order to establish the influence
of chosen parameters of a drive and working fluidiee course of pressure pulsation in a testingpata
The analyses aimed to empirically determine thesipdgy of recording the increase uQ internal
leakage in positive displacement pumps based amgelsain the course of pressure pulsation. Thetsesul
gained indicate that internal leaks in a positisspldcement pump caused by its typical, regulagesae
not strongly correlated with pumping pressure gigsa Thereby, it is impossible to detect excessive
internal leaks in a pump used regularly through sueamment of the course of pumping pressure.
However, it is possible to detect excessive deeréagpump performance caused by the pump’s one
(or several) displacement unit failure. Furthergsta of the research focused on the analysis of the
influence of hydraulic hose line parameters ongabdity to suppress or intensify the pressure gtids
amplitude. The research conducted aimed to contirninfluence of chosen geometrical parameters
of a hydraulic line as well as the speed of prasswave gon the capability of modifying the amplitude
of the course of pressure pulsation. The resultéiroo that it is legitimate to take into accountnaynic
parameters of hydraulic lines in the process of ftmnduits selection. The final stage of the latmga
experiments paid particular attention to the anglgsthe influence of leakage in the pump’s suctioe
on the course of pressure pulsation. It has beavedrthat it is possible to detect the aeratiowarking
fluid by analyzing the course of pressure pulsation

In last stage, a practical verification test wasdiated which attempted to apply the analysis ef th
course of pressure pulsation in order to deteriegechnical condition of piston pumps in an indak
environment. The analysis of pulsation allowed thetection of a mechanical malfunction
in a displacement unit.

The results of theoretical and experimental researere interpreted against time and frequency.
The time analysis was conducted in order to esfalthe peak-to-peak value of pumping pressure which
is responsible for generating excessive noise ahdation. It also leads to the excessive fatigue
of elements in a hydraulic system. Analyses agdiaguency were conducted with the aim of identifyi
the frequency response irregularities in a testat gump which can be used for diagnosing the psimp’
exploitation condition.



