WL R R
JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION

31 % 12
-1984-

Vol.31  No. 12
2017 4E 12 A

DO 10. 13382/j. jemi. 2017. 12. 015

BHENK/NMNIBEEERRGSH

g IMTL g AL
(1. REERFAEEM R A LA E R E ALK Kd 300072,
2. JERUIERMER R R AR BB RR AT Jbat 100141)

& E s kWU R 58U S LR AL, SR CHLE RS R FE 2 — ., lad WA & shLim i s b g
B, AT LA W RS (A R B RR BE o LAAR AOAG I I AP AR R VM B v AL K IR RGN, e TR THREZ
M 14 (electrical capacitance tomography, ECT) SZIL KHLE SHHLERACIN G Jr vk  JE T LR RS, &30 TR K/ MBS S
HL A7 0 56 R BB R Sl A R T AN S 06 26 B ECT J5 s Rl 52 ISR 42 8 AT RHI /MR . b6 460 2 48
it 36 mm PARALIERAR , T LIKEIN 3 ~ 8 mm 4 kIR 42 8 A1 ) o

SEHEIR : A )E s A RS CHLR S e

hESES: THINT.1 MEAARIRES: A ERIREFRISERE: 460.40

Analysis of different size wear debris in oil by electrical
capacitance tomography
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Abstract: The wear of aviation engine bearing parts is one of main factors that cause engine failure and serious accidents. The wear
degree of bearing parts can be judged by monitoring the wear debris of the aero engine oil. In the past, the detection method has the
problem of difficulty operation, high randomness and large quantitative error. This paper presents a method for the detection of aircraft
engine wear debris based on electrical capacitance tomography ( ECT) and establishes an experimental system and establishes a
mathematical model of the relationship between the size or the situation of the abrasive particle and the change of capacitance value.
Through the ANSYS and test experiment, the ECT method can detect the size of metal particles. The experiment system is equipped with
36 mm internal diameter sensors, which can detect the particles’ size of 3 ~8 mm.
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Fig.1 Structure of sensor
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Fig.2  Conformal transformation of non-parallel plate capacitance

%o /ﬁ\“‘[{j:
L, = %lan
(2)
{p = %lnRz

DORE 2 ST AR AT AR F 2 R kA Sy ¢ S ThT LY
SEATAR HL A A, PP A AR 14 5 B = (3) T o

Lo=gy - = T (3)

6 R,

WAL R R d' = o, AT AR 228 1 L 25 0 X
A5 ECT f& A M ot B 25 a0k (4) Fioms .

C = 808% = g,& %ln% (4)
P b JE AR TE T , 0 S T 1f] L A5 BR A (TR kst
PEIT 180°) ey W EAENHHH =8.85 x10 " F - m ™",
& FEHBOMBAI A, e =2.2,

XFF RS R d B, SF- T L2 1T AR A Fh S A A7
SR/ FEAA LA IR, AT

1 R +d
T (5)
L e, =8.85 x 10 "F - m™ WEZS A HHE, & =2.2
SRR XA HLR B, d SRR RS, R A AR B A ity
SIS IEAR S A5 05, O SRS, 0 AR AR X2 A
SRR SR

K (5) WG TR R/ d AL E R 5HAEAL AC
B FR , LR AR L2 B R B 7 B R i) S AR £
B o R MIR) P 2L %) B 7 A7 A8 A, i B s g A it
JEAAAE S5, O 814 B (A 3R 2 B T 5 e AR A 14 S R B
B9 Al o AR R/ IN KT R 75 A A I 5 s 3T R0 B 9 3o 14
1), 2o R 5 A/ IN RIS Ao 5 P AL X R/ N

1
C = d(—
A 808(6

2 BRI RS

S AL il A 2 A AR B A B ] 1
s BRI, EESHmME 1 P, mE RS S



-1986-

RIS R e R

%31 %

P CURBUE R B, 90 IR S A SR O R g 5

WK 3 frs .

®1 ERREESH

Table 1 Main parameters of sensor
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Fig.3 Structure of imaging detection system
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Fig.4 Finite element simulation model
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Fig.5 Electric field lines of no particle layer
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Fig.6  Electric field lines of particle layer
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Fig.7 Simulation results of particle sizes’ change

AR AR AL /AR

0.504

S04 R BRI I 7 B L 7 A 4 7 75 A,
i, LA AL AT 8 % Pl 3 mm RS 4 R B, M
BB AR T3 ) I8 % 1 MM MR 91 4 1 B o
L) o D ECEE TR B PR 5 M B B A L, P S
b2t B A 2 e P

AR/ AF
S
5]

-0.018 -0.009 0

0 2.60 4.60 6.60 S.E)O lOI.OO l2l.00 l4l.00 IGI.OO ISI.OO
JERL 5 KRR 25 /mm
B8 R M it B Al (L4
Fig.8 Simulation results of distance change between

particle and detection plate
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