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Synopsis :

The life of equipment relys on the balance of its strength and load. The balance is
influenced by its surrounding circumstances as well as by the amount of strength and
load. In other words, the life of equipment can be made longer by high tening its
strength and lightening the load which are achieved on the basis of material technology,
the diagnosis, the analysis and the design technology of equipment. A longer service life
can be made possible also by cleaning fluid, the development of fluid quality and,
moreover, sealing technology, and the like, as circumstance improvement. As a
consequence of that, maintenance free of equipment will be accomplished. This paper
describes the maintenance free technology of fluid equipment, which has been
accomplished by cleaning lubrication oil, hydraulic pressure oil and air and still more,
the maintenance free of cleaning system for rolling oil and fluid which has been

established, 1s also discussed.
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The life of equipment relys on the balance of its strength and load. The balance is influenced by its surrounding cir-
cumstances as well as by the amount of strength and load. In other words, the life of equipment can be made longer by
high tening its strength and lightening the load which are achieved on the basis of material technology, the diagnosis, the
analysis and the design technology of equipment. A longer service life can be made possible also by cleaning fluid, the
development of fluid quality and, moreover, sealing technology, and the like, as circumstance improvement. As a conse-
quence of that, maintenance free of equipment will be accomplished. This paper describes the maintenance free technol-
ogy of fluid equipment, which has been accomplished by cleaning lubrication oil, hydraulic pressure oil and air and still
more, the maintenance free of cleaning system for rolling oil and fiuid which has been established, is also discussed.
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Fig. 1 Profile of works related to hydraulic equipment
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Fig. 2 Lubricating oil-purifying system
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Fig. 5 Failure cause analysis of valves in hydraulic system
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Fig. 6 Schematic of hydraulic fluids analysis
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Fig. 7 Contaminant weight of hydraulic fluids

Be iR RIZIRA S ), ARRBOKRELMEFTE 2L,
HREAER T 1 5 I ROHIREMIERIIKE {EERWLBILE
B R RhETE, KFARELTETHE I LI CBLRR
BEEPmMSTHEEShTWa, —F, BERNGHSEIESR ERY
WIS 0B EREICRETRTH S, WPk
2325500 ppm A 184S, KOBREL OHEIBLETS S,

IS LARMBRELREL, EEAART 4 8 LR
24, FRRES AT LD 2BEUASZTIL VIZREL,
BN EASRIEL &, Y FAME Fig. 6 OFEY 2k, 045
am AV T I 4 LFTEAEN, HRERY (MORILERY
HE) RERER IR IhERIE NG, Fg 7C8E8C 2
F LA TONWERALEIE TR, FhY 2 FRIZEF 7 4EIE
OBHEXOERE CIRICERF AT TRALCED , HRHR
MLMNEETE I Abd 5, BBABRRF I NIREZA T
TEATRIIED TEHEICRETE TV, FRBMILH
o 2 EREICEML TS, —F, #RASNERES 4 T
I ERE IR A BT A X IThAR 252550, HEE
PR 1/2 EHML R A B TETWS, IOARRLD,
o RS TR AERS TR LB AR IR A P EFER & & OERERY
HE VRS, BEALRFMATELEBARA T A LA HEL,
IO ERE LML ANLOBESEESERET B4, HREAE
HMEMBLTWBZ Eahh 5,

THEOHMAE S L ICHEFHE Y X 7 2B LIRRS/HIIBL,
Bk pls e, MAL T o4, Fig BI(CIIEERD
HREREFEICR DI 6N T + A2 OMBEMETTH, 5
PR AERT A Z LISk 7 4 A RBENIZHN /10 TS L,
Fig. 9 3T ER L% 4 Y R CHEAZhABES Y ¥ 4O
IRREHESE T T, BRELERTIIEIZLD, V- LOE
EhEa s RESICHE LS 479, £, Fig. 10 2 HEE, i
MEE Y 12 THICERESEREEAL TV IET, FEI Y
MO B L LA NAS 7 U TICHEL, VAT AF 1 92
i feok iy 1/4 DD S/ RINETT.

COLSLERGHTERY 2T AEELHGRRETERT 2

120
. MO
ba
g
3
5 &
En OF
R
o =3
a o
& &
0 1 J
0 5 10

Contaminant content {mg/100 ml)

Fig. 8 Contaminant content and frequency of valve filter exchanges
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Fig. 9 Contaminant and cylinder slide distance limit
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Fig. 13 Schematic of magnetic ball cleaner

I Si4% i3 Vol. 33 No. 1 2001

100
[
8 Developed magnetic bali filter
e
=)
=5
- 50
ER '
SN
g g “-.... Conventional electromagnetic filter
Sl O
ol ! e 1 1
0 20 40 60 80 100
Time (min)

Fig. 14 Transition of iron particle removal rate

BT, HROBHT 1L FRYMBENTLREE 0% T, H O
BOBRHT 5% BEE CET LEASBEL L3, vFru bFE
=T AR FITVIHEES 80% LB, REFETLRPHI»TSH
BILHLEERARLRSBETE S OMEORMENHL, H
HHA S AEMERICRRER LS S o EHETERT S8
EOFDLHERY $3 LT, BN SEEEFERRELL, 4
FFryA7 Y —{bEL7,

ABEEITE~A STy bE—A 7 s A 55 BALLDRE Fig
14 =5+, SRR 200 ppm BT £ TWRAITERT 5 T & AR
Liat, COBER, RO - NLv—2RBERLBEIZLEZT -
oo — AARmEE, EREO 1/4 ZHIEL .

35 PILAHVESEHERES AFLOALFFRT
) —1t

Z -y ABIRTIE, TN VRS & - CREER Lo
SOSREEOBERERREL TS, LL, TALI)EEFEPD
HRFEEABEETA LIS Y, OB, oIt k51
LI, H-2FBaEOMEMNS S, JOMEELT, A7+ 0
2L AEAREERT L TOLIRBAEB VS, EROAAFHR
M7 40—k, BERLT A8 —tH, SAREDE, W
EHRDESRBE LS BEAY D -7,

DL EEEALRERT R, RARER Y 4 L5 —THEERE
HE I OENENELBDERI T LS - FRRBL Y This
YRR TN —DAYTFFrZ7TV—{LLERLE,

T TEREDELOELFII>OTH~<S, K745 -0k
ZEAREOREIT Fig. 15 IS4 &3 ICRFOPITEEEE AR
AL EDHMAARSAREL, BROYREL, &2 HiEY 5.
LA L, BELA#SF8REST 88, AABGTL, B#E
DS ITHREY 0L TAIEHFTETHS MG, HERIZ, N
B, SHEAFEIRENL, BOASERRICL R L RSN
Wk LTV, TOES BB LEBE, $32RETIRIC,
BOSS MRS LERAEIT CHREEFES 25 &35 BRES
Hol,

SHARLAME 7 15 —BHFEEELELEES2BDIC N
B, SEANEmEILEFIL, MEEE AL, TOBR, @&

Fig. 15 Mechanism of a removed iron dust



WSRO A v FF 27 ) — (i 19

BRI TR

{t) Developed

arrangement of magnets arrangement of magnets

Fig. 16 Magnetic circuit

Cleaning alkaline
fluid flow

Back washing
water flow

l

Permanent
magret
¥ pole) Yoke
Filter element Permanent
magnet
{S pole)
(a) Filtration (b) Back washing
Fig. 17 Schematic view of magnetic filter

B, TN —ZIL A MIBRLTWATELT 7y B ED
EBEHEOSHIINLZ 7 ¥ v 208288 LT 4 B hn
= 5 N )R Y

Fig. 16 ICAARBOER, Fig. 17 ICHRBE 7 L7 —0OK
BATT, WRAREL, BEEEL 0L T5o0HIC, AL
AvrEnHTEEL LTS,

5, SRFEREEPIRBILELL{ VAT LOT Ny MEE
FIRICAEELFFIL, ¥HEE2AIBEFLIFI LTI EL
#o THIZED Fig. 18 RT3 ISBR VAT LOFE LTIV
S rDEREYIRL, PAFLDaYs MEEFERL:,

tEo kS sBEREFICLD, A FF A T7Y—>D Fig. 19
IR T &S nESSTREOHSITRLEBREDRBEA 7 L5 —
FRER L,

m

4 &

BlEDXSiz, HEMSBAYyFF 270 —{LEEHELHER,
Fig. 20 \=R¥ & 5 ICHERES CBT 5 THi3 4 30% BB
BILENTES,

TREEA TR LT, X7y v 7 Y —{LiEHkBEiciEe ¥
HELF -7 TH5, I, $RRBOLICEXRSREFLBEL T
$ETIEETIE BREBCGSEN - REerEE a2 M BSh

ICokABZLEVSTRBE TR R, ZOXIAWEDE &I, F-

Cleaning alkaline fluid
(Outlet)

Back washing
water (Inlet)

Back washing
pump

Back washing
water tank

Back washing
water (Outlet)

Cleaning alkaline
fluid (Inlet)

(a) Conventional back wash system {b) Developed back wash systermn
Q * Flow rate

V : Tank volume

! Back washing water flow

— = Cleaning alkaline fluid flow

Fig. 18 Characteristic of back washing system in developed filter
Application of
developed filter
150
E
3100
:
w@ 50
k=1
gg o0

Fig. 19 Transition of iren dust concentration

” 100

F

= § 30% Reducion

oy €

§o8% :

o ‘é’a w50

3 w <

£ EEx

2885

g ¢33

#

s 9§54

E [} EZ o
Before carrying out After carrying out
maintenance free maintenance free
technology technology

Fig. 20 Transition of ratio of maintenance works at hydraulic
equipment

ERBECSUNDTA YT+ 27 ) — b & RS TR
L, KEaihRz sk,

S, THEARBHLER ST 20T, HECREOR
RVBBFIIANTHOIEGSELXS S, WTFRIZL o8, b
E, W%, >—n EESEEOEA—H-La—F—0HERD
HMABBBIZE-TLBTHE T,

F EZE XM

1) )iBisk: + 74 K0 —§fRE, (2000011, 29

2) M4 3, BEIEX, NSRYEE, HFHEEL, S8EA HHET oL
2, 8(1995), 1264

3} NIB¥E © Plant Engineer, 32(2000), 11

4) A Sasaki and T. Yamamoto: Lubrication Engineering, 49{1992)8, 585

5) A. Sasaki, M. Sasacka, T. Tobisu, 8. Uchiyama, and T. Sakai: Lubrication
Engineering, 44(1987), 3, 251

6 JNBYEE, HEER, fEREE  mzRERE, (199710,7

7) R, TEBE—R, Bl X, g#E_, XBARE, mEEL
MHEE7aE R, 6(1993), 1408

8) VIMEBE (BR), BARRIIBE () [ HEE 5212310

0) MEE, MEIEXR, HBEE Bx X BEEA RHraxa:
ME L 7o R, 11(1998), 366

Jilwes B 5% Vol. 33 No. 12001



