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Abstract: The wear condition of lubrication system can be obtained through the lubrication oil, there-
fore metal particle is a very important parameter. Accurate detection of the metallic wear particle is vi-
tal to avoid catastrophic failure of rotating or reciprocating machine. To improve the sensitivity of in-
ductive microfluidic detection chip, an oil detection microfluidic chip was improved. The structure of
the chip was designed, and the electromagnetic model of one tilted planar coil was established by the
Maxwell function. Then the experimental verification was performed. The experiment results show that the
basic inductance is 7. 894 15X 10 ° H and the average inductance variation is 7. 895 08 X10 ° H, The induct-
ance variation of the copper particle is up to 9.3 X107 H, in comparing with 7. 008 33X 107 H in planar
coil, with a 32. 67 % improvement in sensitivity.
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Fig. 1 Schematic diagram of microfluidic chip sensor
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Fig. 2 Microfluidic chip used for oil detection
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Fig. 3 Mathematical model of single planar coil

WA m Fl g AT LIRS R -
m(x,2) = xsin ¢ — (z— a)cos ¢, QD)
qCxyy,2) =
[axcos ¢+ (z— a)sin ¢ ]* + y* — R. (2)
v I SIS I 1 I 7N S - 17187 N 1 1 SN il L
0:Casys)s W ML i % BE AT KRR Ry ], =
18Cm) 8C 0: Cxy vy 2)
TR IZA Y W G S 0 A2 s i ORI R
VX H=J+ joD, (&)

v E——2P, o5
Ve D= p, (5)
Ve B=0. (6)
W Ah & i Z )W R &R
B= .H, %
J = oE. €))

WP s B dl, 51 AR A, T
VX A= B, ZW (i B L D S R B#L A
T R LT R

W ACHREE B PR TE TR R B i e A i
. W] 45 2 R 37 07 208

VA =— o I60m)8 (0 (xyy,2). 9

3 A SR A 7 R (9) A5 B B A R L P A Ui
b B G L SR SRR I — AL B g 3 AT &
BIVRT7E 08G9 175 B0 SR AS 4 i ORL 28 o8 1) 2
Pl HL R AR AL

4 ks &R 5T

4.1 BWUERFEESKRNRSEEE

A S 5 e T R AR 08 OF T 2k B R AR R 70
pen (1) 4 28 58 1 I A, — A 40 T, L2, NN
0.9 mm, P4~ HTZE B i 60° J& IF L 0th i b i S i
T EAR R 300 pm O 22 HIAE L. 48 B0k
Rl RGE WA 4 Fios . RS9 h 3 A FR 4 (Dl
WK Bl 3 43, R B0 T 99 28 (HARVARL 70-
2212) B 10 mg Kif2H 100~ 108 pm [ 4k i ki
BAF 50 mL ¥ &3 (Hyspin AWS10) 3 5]78
B TR0 B A b R T G A R B
1 mL/min; (2) K 00356 53, 5% FH BH$T 50 M 42 (Agi-
lent E4980A, Santa Clara, CA), ¥ H il K& &
2 MHz, R E R 2 V. R 7 ik 8 Ls-
R 3 (3) 04 A 3 ER 43 o 57 1T v 40K 308 308 5 4% A 47 (L
P0G 2 U 53 o A M P O T R R I, i 40
LABVIEW 7E3H5HL E SR ok,
4.2 ELWHERHH

R T S A AT RE R T 50 AN UKL T
2RI X S, R HUE 5 B an ®l 5 PR . fRSE R
HE T A H i Ak B A5 380 BT RO AR R A S
Tl HL R 7894 15X 10 S H, 50 /4> ik: 28 4o i 18
B S 247 F JEE ik ol 4B A 7. 895 08 X 10 ° H, [H L 75
SRR 7 B R RS D 9.3 X107 HL,



5 10 4 e

I NN S R R RN TR R R 133

2N o

VEM A AT SEET R X T )]

B4 gl 2R g s T

Fig. 4 Devices of oil detection system based on mi-

crofluidic chip
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Fig. 5

particles passed microfluidic chip
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