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An Experimental Investigation of Particle Impingement Erosion in Hydraulic Systems
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ABSTRACT

This study assesses the wear process of particle impingement erosion which is a major source of erosion
among fluid power components. First, Bitter’s theory was modified to simplify engineering calculations. Sec-
ond, actual experiments were conducted to validate the modified equation. And the effect of concentration and
size distribution of impinging particles was tested. Little deviation from the prediction of the modified
equation was observed. To develop complete analytical approach to the erosion mechanism, further experi-
mental data are required to establish a correlation with other engineering parameters.
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Table 1 Test results

Particle | Erosion rate, 10-°cm’/gm mass of particles
Concentra-| . .
Impact fion size impacted
velocity level range |
(cm/s) eve {micro Impact angle(deg)
(mg/L)
meter) | 15 | 25 | 40 | 50 | 60 | 90
2900 150 40-up |nottesied| 0.000 | 0.632 1 0.816]0.563 | 0.373
75 40-up [0.23910.775 | 1.812 | 1.901|0.563 | 1.290
10-up |0.470]0.902{1.715|1.841|1.379|1.152
4150 150 20-up |0.43210.880(1.745|1.797 | 1.394 | 1.185
40-up |0.357|0.835|1.8491.946 | 1.446 1 1.245
300 40-up |0.486|0.911[1.759(1.85311.282|1.114
6200 150 | 40-up |1.820]3.802)6.106]5.226|4.492|3.270




SR 9 FH A9 AgH 0

EXPERIMENTAL DATA
—-~—— CHARACTERISTIC CURVES
* DATA USED FOR PARAMETER CALCULATION

am=21.2 deg
a,:31.1 deg

ap* 55.4 deg

Erosion (cm?3/gm mass of particles impacted)

Impact angle (deg)

Fig. 3 Erosion characteristics at various impact velocities
(particle size range=40um-up, concentration level=

150mg/liter)

&

x 1078

PARTICLE SIZE RANGE:
O 40 pm-UP
O 20 um-P
O 10 um-UP

Erosion (cm’igm mass of particles impacted)

Impact angle (deg)

Fig. 4 Erosion rate vs. impact angle at various particle
size range(concentration level=150mg/liter, impact
velocity=41.5m/s)
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CONCENTRATION LEVEL:

Erosion (cm®/gm mass of particles impacted)

o 75mglL
0-4- & 150 mgiL.
O 300 mg/L
33630 & T8 %
Impact angle {deg)

Fig. 5 Erosion rate vs. impact angle at various concentra-
tion levels(particle size range=40m-up, impact ve-
locity=41.5m/s)
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