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Abstract; To improve the measuring accuracy and sensitivity of a microfluidic oil detection chip in de-
tecting the non-ferrous metallic debris in oil, this paper presents a resistance analysis method based on
the inductive analysis method adopted in previous measurement. Then it researches the resistance sig-
nal output characteristics of the detection chip. The principle and defects of the inductive analysis
method are introduced. The detection chip and detection system are designed. Finally, the resistance
signal output characteristic of microfluidic oil detection chip is analyzed on the basis of experiments.
The experimental results show that the detection accuracy of the proposed method is higher than that
of the resistance analysis method when copper particles have the size under 80 pum. The resistance
change is 0. 209 3 Q with the inductance coil of 800 turns when the other parameters are constant.
Moreorer, The resistance change of coil is 0. 185 7 Q when the micro-channel has a diameter of 230
pm. In respect of detecting copper particles with a size under 80 pm, the accuracy of resistance analy-

sis method is higher than that of the inductive analysis method. Meanwhile, there is a linear relation-
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ship between the resistance change and the inductance coil turns of chip, and the same is true for the

relationship between the channel diameter and the resistance variation.

Key words: microfluidic oil; detection chip; resistance signal; signal output; ferrous wear debris
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Fig. 1 Microfluidic oil detection chip
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Fig. 2 Production process of microfluidic oil detec-

tion chip
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Fig. 3 Diagram of experiment system
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Fig. 4 Map of detection system
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Tab.1 Parameters of chip

Rt 1 2 3

4

5 6 7 8 9 10

£ 4%/ pm 25 25 25
i Y5/ pm 270 270 270
[t %4 400 500 600

25
270
700

25 25 25 25 25 25
270 230 270 300 470 630
800 600 600 600 600 600

Resistance

[R ]V ]

75.625
75.64
75.5754
75.554
75.5254
75.54
75.475
75.45a

Resistance

771

Inductance

Time 1071

7.7575E-5
7.75745E-5-
7.7574E-5-
7.75735E-5-
7.7573E-5-
7.75725E-5-
7.7572E-5-
7.75715E-54
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Fig. 5 Resistance signal and inductive signal generated by copper particles

x2 E-—SRENAEHEHAAHBETLE
Tab. 2 Variation of resistance with different particles de-
tected by one chip
HURLRL RERNELEHL BRIz AR
##/pm WHEAE/Q  RRHBHME/Q H/Q

55 75.465 0 75.528 4 0.063 4
80 75.480 0 75.599 4 0.119 4
100 75.530 0 75.710 9 0.182 9
122 75.505 0 75.738 7 0.2337
155 75.380 0 75.911 9 0.5319
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Tab. 3 Variation of resistance with same particle detec-

ted by chips with different turns

BN R TE AT B U g i

B e mocmmpo T RE/O
400 38.792 0 38,874 7 0.082 7
500 55.511 2 55.621 4 0.110 2
600 75.210 0 75.372 8 0.162 8
700 87.595 0 87.769 4 0.174 4
800 120.945 0 121.154 3 0.209 3
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Fig. 7 Relationship between turns of coil and varia-

tion of resistance
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Fig. 8 Mechanism of coil resistance variation
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Tab. 4 Variation of resistance with same particle detec-
ted by chips with different flow diameter
i 1E SabrBe MRS AL

HAE/pm  WEE/Q  RAKHBE/Q /0

230 66.335 0 66.520 7 0.185 7
270 73.085 0 73.249 0 0.164 0
300 72.165 0 72.310 9 0.1459
430 91.145 0 91.267 3 0.122 3
630 118.475 0 118.571 9 0.096 9
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Fig. 9 Relationship between flow diameter of chip

and variation of resistance
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