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ABSTRACT

As the pace of world economy-integration is accelerating and the
situation of global competition is forming, enterprises are gradually
faced with a more and more compctitive environment. Under this new
circumstance it is evident that the relatively lagging of maintenance
theory and practice has become a problem. 5o the study on new theory
and method of repair is in need, for the good of itself, as well as for
the objective requirement of integrating strategy in new times.

Based on present theories and methads of maintenance manage-
ment this monograph points out some problems in the theories and
practice of this field. To advance the development of maintenance
management theories we discuss the idea and structure of integrating
industrial maintenance management system on the basis of CIM and its
application project theory. Furthermore we also put forward the theory
and method of ROM ( Requirement-Oriented Maintenance ).

The following are the main contents and ereative points of this
monograph ;

Firstly , we put forward the concept and the basic thought of ROM
and analyze basic characteristics of the demand of ROM, multivariate
goal and synthesize utilization. We also discuss the concept model and
working process model and technology structure model of ROM,

Sceondly, on the foundation of summarizing the achievement of
QFD theory and application, we put forward! the theory and method of
MFD and discuss the disiilling tower deployment process of MFD,



study the basic structure and relations of HoM ( House of Mainte-
nance} of MFD. We also study the multi-goal optimization model of
maintenance management region.

Thirdly, we study the gaining approach of maintenance demand
of MFD demand, and put forward maintenance demand-layer theory,
study the ladder structural problem of maintenance. The fuzzy cluste-
ring analysis of maintenance requirement of MFD and the analyzing
methed of requirement weightiness are discussed. A new method—the
weight-probability synthesis coefficient method is pointed ot based on
AHP.

Fourth, Point out the 4 kinds of 19 factors of maintenance man-
agement region and its structural problems and design the operation
bearing picture and horizontal-outspread pictures.

Fifth, the organization management and information altemating
technology of MFD have been studied. The organization problem in o-
verlapping function team of MFD, choosing and training of staff and
information exchange in the practice of MFD has mainly been dis-
cussed.

Sixth, The application circumstance problem of ROM iz dis-
cussed. Using for reference the theory of CIM-0SA and CIMS® struc-
ture, this paper constructs the ladder-reflecting and multidimensional
architecture frame of industrizl maintenance management system, and
displays basic ladder reflection process from concept model to practical
model and realization model , then to developed model and future mod-
el.

Seventh, an alteralion mudel of RCM—probability RCM model is
put forward based on the jdea of ROM. This model widens the deci-
sion aggregation of RCM efficiently and the result of this method may

¥



inosculate better with the maintenance demand in reality.

Keywords: indusirial maintenance; maintenance management ;
integration; ROM; function deployment



BB HE e e s i
11 Rl RATIE R e e 1
1.2 fPERBRGEABREILILK ooeerrrm 3

121 IMM B BEA 5 B AR wvovveveemerinrnnnaaniiinnn. 3
1.2.2 ERAEPEEEREFTRIIE crorerrreornen 5
.23 EAAEPEERLSHBAARAR e 8
1.3 B PEREDE B e, 25
3.} i HABE IR G ererreerrreereenar e 25
1.3.2 BB IEIR D crrrrrererrensirsnensensnininaann 27
1.3.3 SRt — P BER B ernnnrnnnenns 27
1.4 #PERIREREPHEGEM e 31
1.4 1 Mg b B AT oo 31
1.4.2 CMMS F g3y B B 44T oomevereremmmre 32
1.3 BETVEP B D ELENE B e 32
L5 ARBGILEAELSHREAIEHE o 34
1.5 FEFHFTHAHE, WERBE L o 34
1.5.2 AREBEHHREAEE - 35

E-H MEBRREN ROMERSHEA e 36
2.1 I T A EE e 16
2.2 E@erERSY ROM B2ROBAESHE e 41

221 EEmERE ROMIED B ooveenennnn 41
2.2.2 W FK%ES ROM BB 43
2.2.3 WmERED ROM BB oA o ooremvrrens 44



c 2. TUHPEERAROM BRSNS

2.3 FEERBLE ROMMBA e, 46
2.3.1 HHEREF ROM BAHEAR oo 46
2.3.2 WHERED ROM W LR BHER v 47
2.3.3 BHEREY ROM R RV EEKE - ooeer 48

2.4 ROM B HEAIF TR E R i 49
2.4.1 TPM 5 ROM ocecorrermmmmmiicniiciinaitncrennennens 50
2.4.2 RCM BH ROM ---ocomeermir i ren s 50
2.4.3 EUT 5 ROM --ccrecenrrnsereerssennennerinsearieninn 51
2.4.4 TQOMain 5 ROM -orereemmmmmiiininiiiiiiiinn . 51

F=E ROMPBEFER MFD EBREEHZE s 52

3.1 REAERE QFD 5 EE HoQ -vovevvvvmmnnnnnnnen 52
3.1.1 FEGEBRENWERIER e 52
3.1.2 FEE (HoQ) MyEKFFE oo 55

3.2 #yphipdd MFD B 55538 oo R R RARAERERLY: 56
3.2.1 SPHHEE MDD HABEABRELE o 57
3.2.2 MFD BB 4B (HoM)  crerverrerreermninninnns 59

3.3 MFD % BAFMHALER v 61
3.3.1 MFD £ BHHlERE R e 61
332 ETHMMBELEFAHRERGRT —oorrnenns 64

3.4 HoM % HArthILER G -oovne b rereananaans 68
3.4 1 EH B AR M e emrrrereereaaartreee e 68
342 EPSHAFRAEE R R oo 70

HNE HPFREWBEBEGHT ovrvvermrrrrrrienriinnn 74

4.1 B EERBE IR - errrrarrrri e 74
4.1.1 FPF BERRITERBOM - reerrerrrraeeraeanaen, 74
4.1.2 HPERHTI e 76

4.2 BEPERBERBRLHER M e, 78
4.2 1 ABEREBERIER e 78



4.2,2 AYHBIPERBEHTE rrnrrernrrerrmimnnns 79
4.2.3 B EREABHEH - 20
4.3 BPEREEGEBMBENGH oo 81
4.3.1 EXFENEMALETE 82
4.3.2 HPEREEFENEREL. g3
433 EPBERFERBBEEERIM oo 84
4.4 PP EREEF G F i, 90
441 BEHM ¥ AP EREER N M HH &
............................................................ 90
4.4.2 FAHP M ER P EREERRH ooeene 92
443 HBEKAHP ER IR FAERRE ovivvnnnns 93
4.5 ERASHIFT R —RERFELENE
.................................................................. 95
451 HEBBRESAEE o 95
4.5.2 B EBBHESARBEEW S rrrrrrrarnernnn 97
FRE HIEREAEHETIE e 99
501 TR AEREREIEFN - 99
51,1 HAPFHEREBFEEB i 99
502 AP REEEHE i 101
502 EIPFTHEBH;EBEMIGIT i 103
5201 #BPHEBSEK e 103
522 HPHBRBEEHL o 106
5.3 HBPFTBRASIEHM e, 108
5.3.1 HiPSBEE TBAOH o 108
5.3.2 EEBEFWMBIGM orrerrreoremniinnnn, 109
504 A8k G5H FMECA  oooviiimniinnnn, 110
FRE MFD PASAEESEESTTIRAR e 116

6.1 MFD X X thth ) A SRR FTI - ocoemnemenennens 116



-4 TWHPERERSG ROM Bt 5%

6.1.1 BB TARSIHET AR v 118

6. 1.2 SBEITIEPHGETFRE e 119

6. 1.3 BB THPHEES i cereieian 119

6.2 MFD X h B2 B 00 B 3EAN eeverneerenn 120
6.2.1 B 5 BRI MFD B ooeveorerneo 120
6.2.2 ZXHENEARREIGEIR e 121
6.2.3 KXW EBER BN e 123
6.2.4 MBEXHENHBILRR orrvvrvmranrennn. 124

6.3 MFD L3P 4T A T AHEA e 124
6.3.1 MED Bt AT -oerrerereoreesreersennenns 124
6.3.2 MFD @ By BEH AR - rrrerrranns cereen 126
FLE ROM LI IMMS FJTISE - ovvomrereneens 129
2 20 T - [ U 129
7.2 IMMS A ASRE REBE oo 131
7.2.1 TIMMS BYEZRE R coorenreriemnnmreeinevceenneent 131
7.2.2 NMMS W EZAMA o 132

7.3 TIMMS 694k 25 H] «revrernvnrunnssnsranssnnnennssneannnn, 134
7.3.1 CIMS 4 BEEH o e 134
7.3.2 IIMMS B A HEH e 138

7.4 1IMMS #3248 ST e 141
7.4.1 1IMMS RS FHHARFR orooorreemnennns 141
7.4.2 TIMMS sHE iR BB AL A oovmmrmemnnnnninnns, 143
7.43 (IMMS 28 EMBEAOI -ccrrerreeren 145
7.44 IIMMS 2L BB AM v 146
7.4.5 I[IMMS B W By B A orovvrernn e, 147
FNE RCMWEREREPEEER 149
B. 1 ROM B R TAEHIZ cvoocirinrrnriieincisnisicrnennanenns 149
8.1.1 RCM AFEBWEEEF X oo 1560



8.1.2 RCM FE & BERN S XE4LBEY - 151

8. 1.3 RCM TAEFAL coreerraerrerrimeiririincaiinnnan, 153

8.2 RCM &g&@ @ E Keit—HE RCM v 156

8.3 B RCM BiE S rrereerrreeromemruneaeicinrarrnrnne, 160
GHE FEFIE rrrvererremrrrreranreienit e e 170



R %O

1.1 SR

BEE it R 2T ERAE R I AT H R TS S HNE
BB, RS EIhE R R RN RAE, BERE
WEAEF N HEMERNIBRRTE, AEEMIITESHTN
Gim@h e, XERNGESHFER. FikE. I
MPFLZHRXARNEFEA, EERSHHHERRENF RN
KA B HBRE . EXRANTSERES, CVEESAEN
THEEN, MAAIMNEENTE R STRHEZBANER R,
FRIREF TQCSE (B ETTERFE time, & quality, {4 cost.
IR % service T 3645 environment) R AELL[RE, S 20
ke, FRLRE 10 4k, AMEHEERE ELZBMERHK
A, BHHLEAR. ARBRERSREEREGNHLES, BEE
BT H—USETEEA SR, WIT (EeAE) . LP
(R 5T) . AM (BERE) . MRPI (Hi¥WiEit2) ., ERP
(PR . BPR (b SHBHE) . CIMS GHEHLE R H
BRE)F, REEHNTEEL R ERRCER MBS
7<ih TQCSE #5tf, |l §fEtE. S5, @lrtmxg s
B, IERXEEEITEMG SR RS ESMBEAT 831k,
5840, FEeth. BRI S at, XRhE A S R
AEHZ B8 —BUH AP RIS RS,

FEE Tk 8 AR TV B 5 3 R4, & b 2 P LA



c2- TA#HIPEIERG ROMBit 5754

Baifh. BRAREE LB, X85 Rk b 29 i F 4
WHIE S SEEES, KPER—giREG. £ THFHAR
EHRESFRBEI O A IR E R, dhlnEER
#t & TQCSE Hixdy i E &R, B, MEINMLLMEHLN
REAMU GBS, BRSNS REPAE AKX
B, BER-SEEAEFRETFHGEEK 10% ~17%, *
B8 1979 778, T admEPrRBeFEEs 10% ~ 15%,
BPREFEINFERRZ —, ZRHEMV BN KT
WRMHE TR, — AR 30% ZE 1Y L 0K RhIRES 19 25 4 5F
BT, AR RAERT®MERD, FEELIFRINVED, it
MEE—NMEEE, KA BRNEPEERSE, UEREFSE
FRYU. PR R AR R A7 i SN B B A R Y, R A
AR SR AR, EH0"RER. ERHRRED. BF
TSR, FIARSBANTRAPEEER TR
Bk . HERBLABMIEABIR ., PRI, hi, &
BHMASEMSE R EANTSRNESEAMKEH ., EF
/R (Wireman) FEMBBFZH A (HARLEPER) (World Class
Maintenance Management} — 3, EPFEHBFRIFE2HE L)
‘RS M — B,

W20 5K, EARMBENRKESPHETHHPEENE
RKAAW. Al RENRERER TRASHANSHIERE
MAEFREF MG, REREMFLT ™ B e 35, #5iRs
LRl RSRFESHERD, R TR SR RS,
FTiE, ABDER, BB, FHRFRIRERENLR, WEE
MR BT MR IE X S RS EH 52 B IR SR T 3 0L
A fETbmami T, BR. AT, FERRn e
B, i BERRT IEMAE AT AR ESHEE; [t
BERMGEL, HREHENIEARMEREMENKERRE, Hik



F—-® H i -3

BRSPS, THLH PR ARG T BB T H A B,
B R LRSS, B LB AMFEE . FAEREREGR
PR SAE T Tolk 4k 3 #E 3 B9F ¥, T JIT, AM, CIMS 2§
B0 B B A 7 B B AR P TESR B A B I TR RNR B P 5 RUER 5
R, Fiv, iR ARE L8R T el grgmnsg,
BT (b Rk S T G IR

A LigiRa i, xR BRI R T i MO BT ST R
i RE S SR EORENER, BSOS RN
RELHE—BNEE, BOVERLBERBNEE, 26l
“BRK—TRAE", AREPEEELAGEBNEE, X
WA T A B R 4 i ROM
nance” HYBFF IR,

1.2 #PEEERPPHEZESHRAR

requirement- oriented mainte-

1.2.1 MM (L5 & RH1E

HEFHE 3 SHEPTHEXR. EHERES5HE
HERESHEES, HHORE DRSS E 36
FEHEHENREY, ATV L EES PO REEL =
s B — ST RME R R4 DA R ok ol F P 4R B 7 =,

Ty 3 (Industry Maintenance Management, IMM) &2
20 42 70 FKFEH 2T IHE SRR, 28ENES
ARSI MR Y HES REEEN, EEREBMH TR
TE, IMM ZHEBE T AaMEE L BERLN, XF IMM &
ERERAR, —BREOW AR5 8T et .

(1) FEEEME (1925 F4) . REBMHEHEF X,
HEF SRR ST SBRAA AN, A%
TSRS T, R,



c4. TW@PEERYG ROM BR 5 A%

(2) FAR #14-H-#& (preventive maintenance} (1925 ~ 1960
#)o HIBH4EBRA FR LIRS MRy gEE AR, H
ERBUREFRAHEEHREHNTR, BETRR, BoHEmSE
B, BARENREEEVEE, BEESKE. X—M B4
BHRXAPIRS L, FEIBA T LAE IR0 4 51T 6 RITR Y
MBS, ZEIE. BN T L R A o I a T 4 8
fl. RS s BmEmpihE.

(3} &£ HH 5% (Productive Maintenance, PM) (1960 ~
1970 ) . RN E QSU&SCITHIB e, W—RBETTEGE
B TRX—BE, USSR TL, FHEEREE™. it
FHFHARE, HWRTATEE. CHEEERHmEE. 32—
FLAEF G, AEFRFROEBEAN . XHEEEHOES
Bmky . FE4E . AEEBHTHELIARRNEE TR,

(4) ARG ATHR (1970 55). B BHEFHRY
Tl EFHE. FEMNNEEREREMREEETEY (oo
technology ) 1| B R 4 B 4 s i ( Total Productive Mainte-
nance, TPM) FXEMGE LRES (Logistics) ", X=FpJLRY
MRS EERRUREN—E TR R, BREGER
B, Fet, X=FRBETEENE, X IEEE
FHWRBET, FMUOFRE, MATERBESR, KRR, BF
PN, #E5a TR ARA N, BBk
WHIE B A TR, LR A s R £, #
WS EATRENRFNEYS, EEMEEAZERS VRN
R B EEEMBERNEETL, X—WREANSSET SR
THATEKER, MANEF., BRESEFHAT,

20 42 70 SFR, MBEHEFERE LB AT, 70 432
K, BETTORAPERROBS™ . B4 TV mayis
BEANMURBRTREMP, FPURNRET BIET 5404



