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Application of Oil Sensors to Abnormality Detection of Hydraulic Transmissions
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Fig. 1 Developed lubricating oil analyzer."
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Iron powder density analyzed by
developed analyzer (ppm)
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Fig.2 Results of oil analysis of normal samples.
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FEEBEOIEL YT NORE LT Tablel Results of abnormality detection.

ZE R T k9 2 BLENH E B YE (45 Abnormality criteria
ppm) DZEHMHEERRFET 572D, Sample Type of abnormality Iron powder density 45 ppm 35 ppm 25 ppm
HLE T LI DRI L 1 Damaged bearings 51 ppm OK OK OK
72 5 HMOMIZHOWT, BIREIZL - 2 Damaged bearings 52 ppm OK OK OK
TES I BE A 45 HT U B H | % 3 Damaged bearings 32 ppm NG NG OK
LA L. BB, Bl LEsE 4 Abnormal wear of clutch plates 32 ppm NG NG OK
BT L B ofENE, NE O 5 Abnormal wear of housing 14 ppm NG NG NG

BISZHEEN 3, 77 v F T — FORFEREN 1, TAIZULAEERAT D ZOBEN 1 STHS. BEREE
WCRDRFHEDHKREZR 1ITRT. BENREAE L EEEN G L7 OBBIREIL 14~52ppm TH Y, Wi
HIEFEOFEME (11.6 ppm) £V bREWV. —J, BEHEEEL 45 ppm ICRE LT2HE, 550 3 A RFHE
KL TR, EELHEEIND. T72bb, ZOHAFEFEOENLULEZRELLTCLE) Z LTS,
PLEDOREREEE 2, ERE20E L OV ESE+o D% FEIC B HE L EOHRFT 21T o 72, 28, EMOA Tk
EfE 20, EEEEcOEIANIZEIRD 95%, 68%DT — X N AD. IEHMHICK L CERERE X OVER fE+cDE
FHETDLE, TNEN3B34ppm BLUN225 ppm £/ B D, ZOMEICKET B REHEEYE L LT 35 ppm,
25ppm ZZFNENERE L. 35ppm Z R HEEEL LHE, SATRIANRFOREKL L25012% L, 25ppm
EREHEREL LGS, BFOREBLITS AP 1Ak, REHNEOHENREL LD ENbN5.
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S NI |- R SRR LT 5 A Table2 Results of oil particle analysis.

DMNZDOWT, ERIEIT K DIt (8%, Concentration analyzed by ICP Number of particles
B LT VI=T L), BLOL—H— Sample Fe Cu Al (>15um particles/100ml)
RN—F 4 TN T 2T & D EEFERRL 1 4lppm  35ppm 10 ppm 1123279
BOMN 1T > Tei R a2 K 2 1T, 2 23ppm 4 ppm 2 ppm 408678

B L HBIBICLDREHEL D 3 58ppm  43ppm 17 ppm 931677
MBEZERE L-LGE, MEEngELE 4 78ppm 7 ppm 3 ppm 525194
ZEvEkE GRBE1~3) 1R LTI, BHEHE 5 35ppm _ 6ppm 118 ppm 713375
HUEZE 25 ppm ICRETH T L TARToH Average of normal 24ppm  21ppm 3 ppm 28958
BHOREHIEN AR TH Y, F 7 BRI samples

HUER 45 ppm & LA TH 3 AT 2 A2 BH LHETX L2200, BEHEDOHENLENENEEZEZOND.
ZIUD OB SOWCEERERMRIT 21T 5 &, BB 1 BL O3 1T TIEEE L S ICP 47 L OV 15 pm UL Eo
B FEMNERETH LD HE L KERETHD. LB THEMA SN TV DN Y iSO RS 138k GEER D
REFBEAEH STV 2 OZ CIIgk L) Tho7m®, EZICHERRAE LSS, BRIECL > TEKET
M TE DRIBEORE REPRERR 782 < AT LTSNS, BB 2 TIE 15 um LU EORFHUIIE K
DELRXRMETHDN, 0 ICP HHHEIZERMEEY L RBRETHD. DI L, B2 TIRIER % ik
& H: U CRRIBREERERI T DN K E <, BRIEIC L DO CIIEDIEERKE holm b EZLNS.

—F7, T =T AARERAY D T OBRENRAE U ZE GUEES) 1ok L TIE, BIRIEIC L D8I N E R
TN =0, BERECEDEFERMIIE LW EEZEZ NS, ZOREHZ Y W T, &7V I=7 L0 ICP 4
Pl L V15 um YL EOR PN EFREFEL IV E L KERMETHDL I ENnD, KRRERRTIETALI=T L0
HENL D b E LRIV EHESND.
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