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WEBAR . PRI B BT B S T LR A AR I S 5 R R TR RS,
Bz, '
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A W 35 BE O
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, TUREFLERANKEREEE LS (F1-1).
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BB R (cumulative failure probability) R4/ JAEME &4 F# HE M E 9
KRR, FOt )BE LR )MECEMEI B #Y, BT HOMrexrHF e, BE
AFRERIMIHEL, BATERMBAIHA, HELEH— Hik, BNz E%TF 1,

] ‘
R(t)+F(t)=1 (1-2)

MBENADPR, WIFHRT eS¢ HRG A B (), MUNBYBKXEH, vi‘"‘ RN

St R E R
| P(p )= RN )

Bl1-1 H1006mMH, EFHRTAMI000h A, REKHEENI0E, TiTHER200
P, BEEBBA30E, K1000 h 2000 h FEBREH B RE..
B RS AN=100, n(1000)=10, n (2000)==30

% F(looo)=716%=1o%
R(1000)= 1 —F(1000) =J_0,<:T-)-0_19=90%
F(zooo)~——3:—o=3o%
100 —
. R(2000)= 1 —F(2000)= ]00 —7091
2. RMEAT)
S % (tailure rate) i TYEBIFEMZIMREHK MM, HiZFZE 8 6 WRIBE
G ol

RE NAPRN ¢ = 0FF8h, THES ¢ HXIRB B hn( ), XTES ¢ +ARH, &

Bl hn( t +AY), MEFEY
_a(t+A)—n(t) _ An(t)
M= (N=n(t))At ~ (N—n(t))At (1-4)

RBEREERTRERAFERZ —. REBEE, WHEERSE. RBEHFE
Foom, WHF 10000 E A H(=10""/h) {EAHRL, RH“,%”I B R, %?&*ﬁﬂﬂt
(tailure unit) FEiR,

1F1t=10'°/h=10 ¢/kh
gi1-2 WIEHI- 18, REBE
8 A!=2000h —1000 h =1000h, An(1000)=30%&

. _ 30
4 A(2000)= (100—10) X 1000 h

BRI R R R E -2, XAEELER LER A IR E ARG ELL
B bR SRR, SRR bFEER, MERED (4 L), ILaTFRZ 4 Faacsil,
HlFEr Rwm. HTERI (FHEN), THhEnEahRg, Lk K e, X
B NAEEABRAFREIREET IR FAZEH (KRL), A FABFEFERFTR
daTZFBiJ‘E‘J%H:BAQi, LR BB . X =404 thl R Sk b 2R K%&M%‘rﬁ»

MBI A, -
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WL Wk WS
0, TE I 5 2 ° ,
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7 BT 3 v A T B
B BRI BRI B R AT ’
BlEM, HAMREIR AL T® 8, X &I W BEn TIEN .

FEEMRLRH (1), PRET 0. BRAESS R BEIRAY, HAREM
BHA i BT ¥ FAILMEE G4, R EARTUN BRI B B i, Hameise, fus
Bkt g2 e, (e -2 AW BT R ZBOR AR

FH A R R B A, Nh B -2 fhR
AR R TP A A A fy (B R H &
fir)o

=, TRERH

EFF AT B AR, BHEEM A B H
A AR R Y, AT R ¢ VM RE
F(t )k P4 SRR EIH % ) 8 38 5 i R
o BRMERYATG S, BAIRRTEIZM BN ST
FE R T S AR LR W E e @
m, S0k ik LI TERT, =0,
HIGGV B 2. Bk, R Em(0)=0,
R(0)=1, F(0)= 0. FEAEFENA & 55 W,
e A RE SR WA NS . WSS AP BER 2148 B R
e B FEG, REHMEER, EFEHLER
BREIHN . B B, n()=N, R(»)=0,
F(oo)= 1, fF fEfill%I ,R(t)+F(t)=1,
i1 -3a iR, AT RER( ¢ ) EBEE BC L, 0)
Wb URER R AT REF( ) ABEEEC(0 . 1]
e BB M. 16 ¢ =B, HR(4H)=95 %, N
F(,)=5%. wo

% THER =R AE 0 ~ + oo Wy SEAN I Al PN K & o
BB AER, THRB L AR (BTRE) E1-3 R(t). f(&)FA(L)

Bi1-2 SIS

FErfERERm F (1)
AIREERE R (1)

SRS (1)
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F( ¢ )Xtrtolfksy, HI

o) BFCE) __GRCe) (o)

FOIRGRBEE R, BRI\ & K B RAEL « AR RAFHR Ny B3, % RBgi
W& %E sk o &]1-3b-1:f( ) A—EBOM R, M2 FEER AL A A R, EH%
:F Io H-:l'ft (l""5) &El_?’bqﬁl; ﬁ t = t]BTj‘9 *ﬁﬁ#‘]F( t )ﬁ]R( t )5}%“%3

F(ey=[li(e)a (1-¢)

R( t )=f:°'f( 1 )dt | | » (1-1)

Bk, BPREERIMAR e =tL,HOATHEF( ), MARPBENEHAH T RER ),
EXREEBGI R, (1, A) REERAY R AEERRTRTRKE:

o= ITANTI) )

AREEEER(t ). F(t). fCt YA ¢ ) ZHEIGFEEMTXA:
(A=A 1) N _ICt) __ (e B
Mie)= NAT N=n(t) R({) 1—=F(1) (1-9)

AU S & ST RO S A i PRI &&K*JIA&EB’JLE{E%E%QSO Eia‘&ﬁ@-‘u
AT, WRERTEAAN ¢ )REEK, AR (1-5)FK (1-9) A

dR( alnR( ¢
M =giry |~ = - G

MiLpisy, B
Jt A ¢ )ite= —1rR{t ) l t=—lnR( t)
0 0

"tif;)d:

R(:)::e-.o (l—]l)

K O-11) G SREm—REAN, ERMA ¢ ) BRHRIB S hiE ¥ 1 ISR R, M
RBOAM OB, BALMRIE ERXKETHEER(L ).

AR RISk 2k (B1-2) Bi=80 A SRE. HeERfEs . SHANNR( )
e )t sl i~40 PPREILERSARAT, LBEETEEY, st )=2 =8,
g

R(t)=e-*{0t =g+ . (1-12)

m. FH&

Ty Ffy (mean life) REFHMGAKTE. EHES L, ?i’JﬁﬁrﬂTTfﬁ‘ﬁ?‘m
FAEETROEURF. ATTBEFRENE, —RETEFGAEBEE, WA 2
WA R AR TR E, % GARSRA & B ¥ T E AL, EEIREMITE
(mean time to failure), MFHlEER, % AR P SEMIAN TR, HA
AIEHEATR IV ER R R . Bk, X —27 &, P& arek £ ¥ b T e,
ME ICEMTBF (mear  time  betweer  failures), HEREMNM—RK5, EIIEHER E
R XERLEUN, EH 2 EORAR BE—FN, HEELIEHRPYERAFL S
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ﬁn%lﬁ’iﬁt%ﬁﬁ'NAFHE!E’JQ%%@"&%%“’ 25 ***s byy ﬂﬂﬁfﬁﬁﬁﬁ%

t-.:__ Z I, ) (1‘—'13)

1=l

MBRRAF & B N Bk, HERXAAYE, THRBEHE, AFEHEBLHE

KU B EHEHM. BNRR

Bk d, UgdAmMPE
tAEGIZH P EARREN L
8, W& YRR RSV A 2 '

st SHEREN (NAM R, )
BEHME) n B RBRAE ‘
Bldes, HEHZAY

k
i‘:*li—l Z tn, (1-14)
=

R(t)
R(t)
R(C1)

|

S
Sy

S~
-

L]
)

t
!
’
\.
:

BTFn/ N A% i 15RO f P - ——
BE5&BZE) foo HERTT
B R S - -
k ~ ~ <
= Z t.fy (1-15)
i=1 o ; 0 o
LKA, SHIRY o o c‘)
B, Ar— 0, ERKFSE _ J
B KRB R, & A4 RERO=FHERXD AR
i=ﬁ°tf( t )dt (1-16)

AT, FoREER BTN BINRMA AR FEERS K, RAESSH, HTRE

R(t )=e" PR 3¢ I )=24, Hﬂ:‘& (1_9) 3
fCt)=Aa(t)R(t)=ne"*

Bk, %8R AT B sy AT BB R A0 0 A RFRMFL, B

o =Jw MeTHtct= —te™*! ,w'*'Jme-“d‘ = Lol (1-17)
0 (i 0 A o A

W= g =i/, R(t)=e€ =0.37, Bk, ¥FiX %5 &, EBITIERFHEMHMNL
3T tits P9A 1 —379% =63% K3 R AR FIER Ji iy IR R 5 R (BilkR) .

i, REEAFYE

7= G B T & I U] 5 o w2 m@&smﬂl&‘ﬁf“mm%{tﬂﬁ%m, M FABE R, o

A i B B e ke B 1k e 2 10, MREGE IR R #R PR .
BB RREBEEM ), HEXCERE—BohEl, Rz, E.RMEEBHE

SRR, L848R R B A it
Mg )=1—e"" ‘ (1-18)

EhS%u STRERE PIKER (RUR) MR, HAB E E (repair rate), EZ4
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BT R BB A B R A 7, 2 RS 0 B SR R B .
52 31 (5130 ¥ 0 °F 416 B EIMTTR (mean time to repair) -

1
R=-L1 -
MTTR=— (1-19)
= EMTTFRIMTBF {3} B7 .
M( ¢t ) 5R( ¢ )zt M 1-2,
®x1-2 MOBR()H¥IE
t % % B L 3 £ #
: WRERHER(L) 1—M(t)
RASHEREK
Kﬂﬁliﬁ&”t )e RURE N SEFRHEM(t), HTLSETKEER KD
BE, RAEHEE R, SERSEE "=
B L =) Cmee )= dMCE)
(€:Bvasdif: s i o
¥ (8
3t - m(t)
M2 )=-gHs w8 )=
BUNTHBRRSBSY = M(t)=1 e
0 1Al MTBF(MTTF)=% MTTR=-1

BREAC ) REAWHEEMBBEN U THRERE. ¥ TTHE™R, BRRER
B, MWLIESREHEANBEE, EFERETE SHXESHRATREML, ¥hT™&E
ETEMGEER, E4TXEBR. KRITH, SRR &EERARNENARE, Etoid -
gRETRERASEREMNBNE S, HTFATEET R, ARAEAREBELW, 1k
BR(t)=A(t),

AR ELENEIRELE, TRERAEAARFERE:

(1) BEABEA() BIMAXE (instantaneous availabilty) AR EXNMEE

RER R E D RROME,
(2) EHHREA(L,L) FHRZE (mean aVallablllty) JJ%"EE 5 A S I IR DX 4

P BB FHIME
fet,, tLBeHR] X 6
AUv‘:—j ACE)d/(t—1) (1-20)

(3) ﬂl‘ﬁﬁi&lﬁA(w) BMRA%E (limiing availability) Xﬁ:%%ﬁﬁ&&&félﬁlﬁl
HRE, EREMMAATEREN, BHAZENRRE. £THEREPHEHERR
an&ﬁfﬂl{fﬁﬁhﬂﬁllﬂﬁ, BERBERER AR, EREERNBA(C)ESHA;

U
A_U+D (1-21)

7= i B ik B T A BE L PERY IRHRL s
P= b B TAVERY Al o
& Q- 21) =95

ﬁﬁPU

A MTBF (1-22)
= “MTBF £ MTTR S O




HURE BBEHBEES A, R(t)=e™*y M(t)=1—€""", QR (1-21) A
B’EH

e (1-23)

t|®

A=y

B RS EARIR

LR AT MG & RN AR L B AT FOR A, AT R AR I AN A e R D2 BT I R MR A R
FBAARYE L ORI B 5 2000, BRI S AR Wik, BRie il
BT REMEEI A bk, AR R R PR R R RERSE L ani E — E sr

—., MEHEFHS

LA B TR, WRRHBR ERER L, BAalfEHERE R L. MBI — 8 B
Wk fEll, HEERWREAN, BARAAH. IME—ELKITTTRERE, BTRERRE,
MfEK 2 BE T PR AA XA USRS, RABEYLEG (HRELH).

b, ETIEER ESRER L, ESHVARERA SR, BMaNorfEmN, AR
Hif, BKIEME—-AFHEORTH, E£—EENBERMR TR, XFELRY
HEE . EHEVLOE MM S0 A E EEN, KRR BB TTLA R e
B, MHEHHEERE-EFHETXNERATEELA, BREEALERTEHEE,

3 (probability) ZEMH —ABAEHORFRE—MEYL B4 U TGN, EE—K
REH, KENAFAEMXLROFE, KPEMABESTHALIR, WEFA HIGEK
H K

P(a)=2 (1-24)

EhEs—k, HEEERN EMRERNEZERAETRELS, BHATEHERAS M
Kifi, RZIFER, BN TLRE R, # 80k A 267807 M i b AR 16 1A)_k R i
RZBEAIWRER A, N=2, M=0, P(A)=0/2=0, HHMFARKRFER"N £, K
RExRRER B, WiEEHER TR A, WABARAEGKIIENE, dN=2, M=1,
P(A)=1/2, BEMHAXREBERALKR @ M L, WiZEFLRREE,. N=2,
M=2, P(A)=2/2=1, BHk® 4, EMAFFALRNBERSENTF 05 1 ZRB—-NK
{E‘.’ EI]

: 0<P(A)< 1 (1-25)

EEBRREh, BE—-RBBEEH#T ok, FHALZ s KIRBRPRAE &, MEHE
Fk/n o FHRBREEEE 2L, FHANRVHRBAEERF p BHIEM /G5,
WA HED, B

F(A)=7Dp (1-28)

Xk RN E Lo MFLFEXHER, HRBKREH (BinfR AR, ALK
K p A sk / n el
I, BENEREHE

HBATH A, BERHEME: AHXS “A+B” £nEtAfMB EL UG —ENHE,



WRAEGR RS “AB” F®4E AR B R RN I, FAHAEHEB.
IR EHABHYAR A REHE, WA 5B ER, KA SBEREE  MREH A + B HLREH,
TMAFEHASBERF, MAS BE;#_ (§5ZEH~), EHA?‘JBB'J&$#, BAHAMBESF.

lo Jinik e 8
HA. BRAEE, RPELEF-AEHERA (BEER) BBERS
P(A+ B)=P(A)+P(B)—P(AB) o Q1-21)
HA. BEHELR, W
P(ABj= 0
Bt LA
P(A+B)=P(A)+P(B) : (1-28)

HTEREGHATB, RIE
P(A)+P(B)=1 (1-29)

BWHERG A EHE,
#1-3 &%FE—E%#TiFmdﬂEﬁm,_&%mEWM$#%,_&mMﬂ
RIBEER i %, HEeHhHh—K 5. *mﬂﬂﬂnnﬁ_ﬁmﬁlm$o
M ORHATESMEENA, NASRENESAHB, A, BEELRF, W

3 ¢
P(A+B)=P(A)+P(B)=—5+ ul)o T

BB R R =ZRARBERL /25,
2, FhEH
AR BEAFHRME L (MBEFER) BERY

P(AB)=P(4)P(E)=P(B)P(4) | (1-30)
#¢,PCQ%&$#Amam&#?.$#Bmmmm$.w%nn$Am%@m$.w
B, P(B)uaxtpmmkitn k. HE i ARBOURIFE W (BL#e), WP (F)=
P(B), P(4)=P(A), RAR (1-30) |

P(AB)=P(A)P(B) N o (1=31)
Bil-4  M—HEEE Y P ER—E TR, #ﬁﬁﬁ#ﬁﬁﬁ*#&mu*%%%r R &Sk

BE6ESVARERBAROKE.
B RE-RHMMESTLAEABEA, %_.Ik%J&#FB %_.&%J #c, BF=ZK

SR, LAKW, BTHmirEd, i
P(ABC)= P(A)P(B)P(C)==0 85?

=0,86
MRS =G ERVEN AR AR . ‘
F1-5 EEGMERBRKESNEEDINTIF, %ﬁ—-iﬁ:ﬁ}?m&ﬂ*iﬂﬂw 6%,

KRB R,
MOBLEER ARG A EE, BREERE, SREBRAEA iEI}?#ﬁ%ﬁv BIaR
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