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Characteristics of double-coil resonant microfluidic chip
for oil detection
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Abstract: In order to realize the high precision detection of fine metal abrasive grains in hydraulic oil,
a double-coil resonant microfluidic detection chip was designed and fabricated. The relationship be-
tween the excitation frequency and inductance change of the detection chip and the detection effect of
metal abrasive grains were studied. First, according to the principle of L.C resonance, a single-channel
microfluidic detection chip with double solenoid inductor and capacitor in parallel was designed, and
its detection principle was analyzed theoretically. Then based on the detection chip, the detection sys-
tem formetal abrasive grain in oil wasset up. Finally, the experimental study on the inductance change
of iron and copper particles in hydraulic oil at different excitation frequencies was carried out, and the
detection experiment was carried out under the optimum excitation frequency. The experimental re-
sults show that when the frequency is lower than the resonant one, the iron particles produce positive
inductance change pulse and the copper particles produce negative inductance pulse. When the fre-
quency is higher than the resonant one, the iron particles produce negative inductance change pulse

and the copper particles produce positive inductance pulse. When the frequency is close to the reso-
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nantone, the detection effect is the best. At this moment, the detection effect of double-coil resonant

chip is better than that of the double coil chip, and the detection of 10 pm iron particles and 50 pm

copper particles is realized in the experiment. The detection chip realizes the high precision detection

of the metal abrasive grains in the hydraulic oil, and provides technical support for prevention and di-

agnosis of mechanical failure of the hydraulic system.
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Fig. 2 Schematic diagram of double coil resonance

detection
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Fig. 3 Diagram of detection system
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