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Abstract: A fast on-line monitoring device was developed for wear particle monitoring based on

LIU Tonggang LI Linning QIU Xianming

magnetic field forces, which solved the problems of complex implementation and poor anti-interfer-
ence performances of traditional methods. The effects of magnetic field strength, oil viscosity and flow
velocity on particle deposition were studied. The linearity, relevance, repeatability, quantitative er-
ror, sensitivity and capture range of the monitoring device were tested based on kinematic analysis of
wear particles in the magnetic fields and numerical solutions of motion traces of wear particles by
MATLAB. The results show that the device may effectively capture ferromagnetic particles with size
larger than 10 pm, which is stably and satis{lies the demands of on-line monitoring, and then achieves

rapid prediction of the initial mechanical faults of the equipment.

Key words:oil analysis; monitoring of wear particle; online monitoring;fault diagnosis

0 Bl %

N BT s NI R A 4 R N D Ry s
— U AR Sk — 5 Y A 6 A T
SAHT R LB RE B B ARk A B RN R B O A R
BAF B 48 HE 17 00 M 3, 78 2R 300 0 i e E 11
HERR IS B, 35 T 3k BB A, 45 i B8 R i )
A J5 R T i B2 W 45 ST X 4%l
PR B W

H T, B RS B 3 AT B 2 o A A 4 X
W g Ah oy =, B 2 B R A B 32 R FH A L
N =B = O 1 N O 59 B = 4
Aprrp, R = Dl kX NDs BUHLZE ) 46 i
FLHEAT K A5 o0 B L B A 3 1 T — & M 17 ND;
RUAIL G S I BIL 1) B KL 43 B 7 2% R A2 W #0545
AL B X KL E R G B EE 5 B e T i my

Wim A #2017 -01-16
ELTR . THAEARRFEE W H (BK20131114) 5 1.3
BN KA BT R R R B35 H (2013-DZXX-018)

e 30

HORE D73 IR 4R T —FhEF X RHLIR R 2R S
B2 T 01 7 5 5 ) [ XD 4507 A vl R A O 3% 1T 0
PEFA L 5 8 o0 %) s 2 YU B 2 A S A R L
TS 301 5%k S A i P S O 4 3 D, A
T AR B 8 3o S R (T 25 L B RN R T A R AE A
Wik & iz A TR0, WE M5 B 3 & T &, Hi il 2
T AE SV EBURE  BBURE 22 1) A7 78 W00 9 5 st 2090 75 22
LAl NG BT A BEAS AT SR 2536 . Ry o Ak 4
Bl 2R R T 4 X R I k.
TU L I8 S O 04 i Y il e B L 5 e Rk B 2 (] 1Y
A LRI T — PR (B R H AR KT
500 g F R B R AIDREFE KT 100 pm A K B R L
B K I BE 1 A 4 R R B R R
A5 000 R T R SRR T T R R e e £ R
LG g I g e N SR P S N A )
LW s WU S0 B 5E T Ak R 5 E L
WA AR AW e IR T — A X ES
JERE A4 R B P ) B 1 s STACHOWIAK 480 AR



FERLAE 22 W 0 e 8 R HOR IR AT 5T —— SR IR XA 2

T EE

H PR KL 1) 2 TG SO AR R AR L SEBE T X% 55 )=
HR =2 ORI B S PUN 5 42 YAN A0
BT T 52 T B0 L AR AR B ARG AR S
3 S5 5 A BB A4 i W D00 5 AR 14 2 T I T B ol
B 12 W B B 1 S ] R

TEH WL LB R 12 W v B 3 4% o 7 25X
PR A I 77 3 R 22 HAT B B ORS JE L RE A B {3t T
SRR R HA A A S0 Oy S A 2 T e AR
T B S PRI T T b B B G g
3. XTI R AR SO T — Al R R AR 2R
e B A Rz Bl 22 o A i S AR L 3 5 1 AT
FEARAG TR E 0 A R RE SR LB T X R Y
PR A

1 Bk AE % M 2% B kT

ARSI ) A 2 X A 00 2 N AT 1 T
N BB R E R AR ER R IRAE
for B R WSRO AR AR AR A
P AR R e SO I R 1) o R L o R R T o
e o U5 20 A S R A LA AR R L . MR
BTAER A D HE ARG B A A AT AR
N0 ) 90k 0 280 R e v DA s S 6 I A ) A R LE
ST I R B AT B BT PR o) AR
il DUTE 72 B 308 30 28 90l 980 o o 1 R ) B
e JE R o B R S % 3 O VR T DA B R A A
JEE VR M 32 B ) B 3 3 368 5 Bl e SR I L AR
Y JIr 32 1 3 71 09 RN A R TR T B A
R I i R AR 5 A e D A
JEE A3 DU AN G R B AT A L K I
AT B A 3 A, DT S B R 1 & 1 IR 0 1 A
53 URillN

A
HREE
] 2 2
BAER ==
- | ER
(Y f§§z' KRR
N Il g >
e 48 1

Bl1 BHEZENRENAR
Fig.1 Composition of wear particle on-line monitoring device
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Fig.2 Force analysis of particle in oil
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Tab.1 Parameters of wear particle
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Fig.3 Motion trace of a wear particle
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Fig.4 The principle diagram of the wear machine
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Fig.5 The photo of monitoring device
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Fig.6 Results of magnetic force under different

magnetic intensity for particles
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Fig.7 Results of magnetic force under different

velocity and different load speed
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Tab.2 The results of device performance test
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Fig.8 Pictures of oil sample deposition
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Tab.3 Computation results of particles in the picture

of the original oil
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Tab.4 Computation results of particles in the picture

of deposited oil
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