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Detection system of small particles in hydraulic oil
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Abstract: To help the fault prediction and diagnosis of a hydracelic system, a simple and effective opti-
cal detection system was designed to detect rapidly small particles in hydraulic oil. The light blocking
optical method was used in this paper, the microfluidic detection chip for hydraulic oil detection was
designed and fabricated, and flow speed and the trajectory of oil in a focus area were simulated by AN-
SYS software. The experiments of particle detection, counting and particle concentration detection
were performed in the optical detection system, the data and signal in the experiments were analyzed
with optical detection principle. Experimental results indicate that the signal-to-noise ratio of 20 pm
particle is higher, and the counting of particles is realized by JAVA program. The amplitude of signal
increases with increasing particle concentration, and the signal amplitude caused by 2000 X 10" ° is 6
times as high as that caused by 100X 10 °. The miacrofluidic chip and the detection system designed
in the paper realize the rapid detection of small particles with the diameter larger than 20 pm in hy-
draulic oil, and the oil with different particle concentrations can be distinguished.
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Fig. 1 Design diagram of detection chip
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Fig. 2 Velocity diagram of simulation results
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Fig.3 Trajectory figure of fluid
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Fig. 4 Picture of detection chip
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Fig. 5 Detection system diagram
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Fig. 6 Picture of detection system
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Fig. 7 Detection signal figure
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Fig. 8 Detection signal figure
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Tab.1 Test data of voltage value when 10 pm particle

pass the detection area

S5 WS/ ppm

WO 100 500 1000 1500 2000
1 0. 36 0.51 0.61 0.92 1.8
2 0. 38 0. 45 0. 64 0.95V 1.4
3 0. 37 0. 48 0. 64 0. 95 1.6

FHE 0.36 0.48 0.63 0. 94 1.6
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Tab.2 Test data of voltage value when 20 pm particle
pass the detection area
T WJE /ppm
/&8 100 500 1 000 1 500 2 000
1 0.41 0.59 0.71 0. 96 2.3
2 0. 38 0.63 0. 81 0.97 1.6
3 0. 44 0.55 0.73 1.1 2.4

FHE 0,41 0.59 0.75 1.01 2.1
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Fig. 10 ~ Measured relationship between the signal

amplitude, concentration and particle diam-
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