& E BES XkR OEE FHEE

74 j/
Y

= A SETEAL 2 7 on
IR T AR

GAOKEKAOXING
HANGKONG CHANPIN
SHECAN JISHU

National Defense Industry Press



it
I
##ﬂ
> BF
5:1
4

N B A
b



EHERS B (CIP) 8

BAEEMESEHRREEAR / E22ESHE. —Jbat:
FE B Tl iRt , 2011 1
ISBN 978 -7 - 118 07191 -7

[. OfF... T. O%... . O X - BF84 -
MR V. Ov4d3

[ A [ 4348 CIP ¥ A% 7 (2010) 55 251212 5

@5 o~ A oz HREA
(LA X AT BB 23 5 WEECSRTS 100048)
FRAE BRI T WA 7 R
FE L
FFZ 850 x 1168 1/32 Efsk 1024 F¥ 320 TF
2011 4E 1 A% 1 RCH L IREDRI  EN%L 1—2500 EHr 48.00 Jo

(B MAENRFR, KL ARAR)

E B545)E : (010) 68428422 RFFHRIG - (010)68414474
BATHE E: (010)68411535 %475 - (010) 68472764



¥ W
BIEH
F &
8 E%
w Z

HR2 MWE

7R AE

% EKAE
545

HES HKE
(MEKZEHF)
5L X XIHG
¥ E & %
FAWM ZRE
Rk REF
5 A % K

o)

=R

Sk
=
P

Jp
(e
MY

2 2F

F LK
AL B
TER

F R o
= =
W8 F S

P
il
s



¢

ARBREETERAR I ANABMREL, AKX
BREZAERAFZLREOEIRKIE, FEHEIRIE
B BZFEAMIELLENEL ABFEER K
MRS T TR ARG LR, B, BAH
RAEXRAMBEXBRETER I RARFAXEESE
REFRERF;THAOBREL  EREAXBREELLLRE
Fo bt F R B L ZR,

TERBZEMAREAEETER I AT ER
HETEMAIE TEREXT. THERRXE. TERBIESF
ZEEARFET —RINBAAXFERRARL  ATEER
BHBREARRBT EZIH, AR T—2" AR, A
EPARESFEEREELEFZENEARTE, ENEAR
EETHERE KA TERARMUARN, REFRT & T
FHRAE T X AR AR L5 A AR e T MK
BEARAMELDINEERERRK ZZAREXR M
M IRAER AR E R R TS B ARERSL RET
—EZRR,

MAXETEBRIHGLE, TERXBEAMAL
BT HFEHBL Fak HRK, @d— 427 FHK
Bl ek AR AR AT, A ER T B RS TE

\Y



MR EERE T JZAR S4B A TERB K XE,
T W% T XA T I MGX B, I T 5 R B
Keyr B ARBGERNREEHH £ 5 A HEEER
Bl BB 69 X B MBS AT T BB LM e HL4] EEZ S
BRI AREREHGRERBETIRE, REZELE
BT, efTF KRR E TR LR THEGRRF
EEBBHTERTRGTERKE, BRIMER S L
BEz P,

AEABTERMRE ZRGRBRAAFLTEL,
EAMBE A, FZRRAHFHGALSE E—F
BREFEETERRBE I RATERE AT THENR
KF,AREREREIARTHRKE BRI T,

i
2010 4 11 A



a2z .
Hl B

B MEESLTF PR TERBRRALS, FHA
kMK R EAERGTERRERRLSFTER %X
BHARFRKG KB, B M BiEX® > B TE
BiFELFE— A, ARATBEELEGTER
RERFERIXFHGPA, A NEEATE—FEFHR
AR A T ERRRKFF ik, RE R E LA B AR
YRXBERA S REFETERGE R,

A, R ERERMAITRFMRE T — B T HER
IAHEER, 2006 F A4, BB FTELEEHRRS
BRESTFHNRARTEERLEREETHERRAB T,
HMEREEDTEL T RO TERRBREAFET R
AN, AL X PSHAXRETRSEET
(B THEBRMRT = RiXBHAK),

AFEHIOF,F123FhF2REi%, 645
HEIGAFIRRBF R FEF 5455y

ESIH, EAELALEBEBEIGFETLAY HRE. B
HEEAMF F68FTHXNAREIH, LEALEHE L
ALK ER.SE2F FHF FTIFTHELELE
G A EREIMAKRT RFER MNEHA KRS
X EFHF AL5ZBPRLBEHALARE HIHRF XEZR

VI



——FFR, F1IFABTERRBLE, KAT TEHK
KAk HRR HEH, H2 FANBTHEME KX
B AARABA B KERNRMAXET R, $3 %1%
ST THEREKBRABLFFEA Lk, SFEHEK
HERFTTER, F4FTERUANREL N Hik ESS AR
Lo T & 8 A kit HASS X5, % 5 b & A Ani X,
AR BT T i 40 R, B B 3T & A o A Ao e ik X 3 4K
BLEBRATTHARIH. F6F L2 EH ik Fe
HALT X 3¢9 R 347 T W&, 5F HALT i 2347 7 &
o FTENFR AL S Ef T BRE XSS EHFTT
SR, R TERLE T XBESRELEHH T F &
ABREERAEF, H8ENBT ANBEETHENRF
W75 ik, TR & A 9N KB Ao iR A48 AR %) (TEMP) # 17
TA%, %9 3 MTBF RIiEX B R 477 W& 35 T
MTBF #% X 3 % 0 B4R 367 ik

ABERATREFREBEE TERS AT EHNETES
R ARAAR B, L THRRNFRERELERESL THEMRXE
5 R ey A R AT R 5 £k At T4E
Je b AR A HFE

ERPGBBIRT ,AE T H5REF RHFTH,
BT ZE AL Lk EFIAXZRGRSE], ReE——7]
4 o350 BR SF & HAE A B0

ABHRERAEZERXERMAFITRERZTERSE
AREEEES &F SR EBAF LA X
EO XA ZHEHT TR, it aeil—F &7
B, MBRAMIZP I FREFRK SNEZFTHE L
VI



kK, REENFRKETEZ P RABGFTH, FREE
TN, BRFTEAEE T RAMRIMRES TR
MAERTFRAFRBEREL, BHEFTREMLRKE
LRBHEE PRI LERS 301 FrEREG I F FA
BERIENT TEREEMREMEFLEHERIAET,
BARFT ALY A B R AR T, Bt A5 AR F Ao Bl FA4 3L
FhFe X H o

HTARRZSALE, EARA CEREAR, &
BRRGHR, TRBARGE—L, STHFPHERFRE
EX W ik 3 E AN E

(3
2010 4 10 A



1.1.1 TEMBKBEE BT coeeererrerrrrnneennniannnn
1.1.2 ZTHELTFEETERXBEANAE -
1.1.3 THEBRE-RE—FHAF LT EFRXE -
1.2 RO SRS AT SRR oeeeeee
1.2.1 S EFEIEIRH cereerereersressrtmniiiniiian
1.2.2 ﬁ&%_l_:‘”%,ﬁl\léﬁ;ﬁ-&l] ..............................
1.2.3 #AEHHNETERESXBRERLITR] -
1.3 AIEEMERIAT S FTEERIFEAR coooeeereeeereeennnnninnnns
1.3.1 F4RAHENERIRES Fikfmiing -
1.3.2 KBS BE - eeerereremnnnseriii e
1.3.3  THREXBHF F FHEHR TG e
BHETCRHR coeeerereerererrretteette

H2E ARMHICRIG - eoveeereerseeseesesseeseseneeneens

2.1 GBS erenereneenn e
2.1.1 B ARIEA -oreereeerrrmrr
2.1.2 THEMBEE BB i

2.2 REKATIAE vereeerererersnrareresssesniisins it
2.2.1 THEMBRGAL e

22



2.2.2 FBAT B R eeeerernrenseeniniii 24

2.3 TTEEPERE AT eeeereenee i 24
2.3.1 AEGEAEA ceeeernernnerieereneerreniaetae e 25
2.3.2 AMSAA AR ceeeieiiiiiiiii 27

2.4 REGTE M e eerere 32

2.5 TIREHEHICIRIYIEIR -vreeererereronoreneessiniinnnnnieeees 33

2.6 TIEEHEIHEAG T erererrerrererrsrmememmeenme, 35

RN <o saianis £ KSRAS SAAS € GRFFR 4 SRR § RS RS § RS RS &7

3L AEMEKERERIE s 38

3.3 PR v oo s SR $EAFR £65 454 Eop s e enn braves 38

3.2 EXBIERTEE - coecrrrererererenin, 38

3,3 BRIBRFER -ver vosons sossussanvonsvomuss sunses susans amvuas ssmons 39

3.4 RIS FTRIBI G wreererreereerrocrecoernerniii. 40
3.4.1 R IRIE F E eeeerrererrr 41
3.4.2 GRIEF|E eeerereererirerietniiiariiiiiiiiiiiiiiia 42

3.5 IRBEEAREEE 1 Sves suestn Gusihikporniserts eosrersveses soves 43
325, 1 RISl ves cvovss vonves reovre seviuipoiiheesaoneivonse 44
3.5.2  KIAARBE B e 45
3.5.3 BT BB reeeeremersesiniisitniiiiasinissin 46

3.6 IR s onsusmnoner suunys ananes susnn sswnnrs sawes s senney sune 46

BRIE R evverrrerer 49

F4= IRBERE ATE R o vv v 50

O T 5, T T NP 50
4.1.1 %b‘%ﬂ?’]ﬁiiﬁéii ................................. 50
4.1.2 FHESS 5EF ESS  ceeeerereineiiiiiii, 50
4.1.3 ESS EASEME cooveriiiiii 51



4.1.4 ESS 5EH L KIEGGILE -ooevvvereemnmrnnnnennnnne 51

PO L e R R ———— 54
4.2.1 BEAEER - cecererererrarsrsetiiiiiiiiiiiiiiiae. 54
4.2.2 (B R iBreecereereernniiii 55
4.2.3 FEAUIRE B ceoeerereemsrocncnrnininiiiiiieiniiiinan, 55
4.2.4 3 EBRI ) -orsbverrspmesssmesssomassnsnsanaision 56

4.3 ESSIFTFIEAAER +wvrorrusverrassmpapneetssapmsasenasssnsns 56
4.3.1 BRUEEIRIE - ecorereemmrmmmrmnycevmrs sy 57
4.3.2 TR B BRI eeenn e 58
4.3.3 i BREAPEAEAR T ceceeeeeerreeeeeniinenenianns 61

4.4 - BE IR TR EARMY oo -enrxeeeisrasecesiBidBoendondon 61
4.4.1 FBRIE ceoeeeecereceniitiiiiiiiiiiii 62
4.4.2 HASS &5 B B FAE ] -ooeeverremnenmnecnneeinnnnn 63
4.4.3 HASS FE A JBIZ ccvvererrernrnnininiiiiniii, 64
4.4.4 HASS SETFEFlH «oooerermerremmoninnniinne 66
4.4.5 SAVEG HASS G AZ covveverenrerenmnmniiniiinnn, 67
4.4.6 HASS K Ity T AEITAZ covvverreerseonconecnnnenns 69

4.5 IR eeeevererenrenrrneeee 73

BRI TLRR cvvvvrrrrrrme et 74
TR oo esnamunasncummsmuummunsasanssssamansusa prosms s 75

So1 BETR e 75
5.1.1 Aui FA KT e 76
5.1.2 A0iE 5 A KB eeereeerrerreenssensstriiiiiiii.. 77
5.1.3 FmifiBALIRIE coecerrrererri 78

5.2 NNEIREG IR AT -eeeeeeeeerreeii 79
5.2.1 EBBAMIE KT ceererrerernrrennane, 79

5.2.2 A BAABAMIE KT eeeeereeerrieeneiii. 79



5.3 IEEIRBOAE R - covvvrenerriiii 80

5.3.1 AR As BT - ccvuremrmansn st e 80
5.3.2 i FAEAREAEA e 84
5.3.3 R wo covnmninninns snsnns vanean sudisnrspasasas 85
5.3.4 BE—BEAA 86
5.3.5 ZZAEKIAAEA ceeiciiii e 87
5.4 MR BT FATIERccoverrnnrii 93
5.4, 1 FaBE LA -onenasunss snsuns sivns e svansn smanns snanos v 93
5.4.2 R RAAT eereeeeseiiniiiiii e 94
5.4.3 SEBEA A orenesrronevorsnonasansionrisisisnnans 95
5.5 HERISBIEADHE < -coovseeeemnisrarsennoaetanrarananeanss 9
5. 5.1 JRMD I conornissstubunans shass dhvses drmrns nrmnws sus 926
5.5.2 E&jﬁd‘h\;}; ....................................... 109
5.5.3 EASDHAArSTEIERGAT crrverreeerirncnnenn 136
5.6 INBIRIEAE ST HIZYIEREME ---eoveerrrrrrerenennns 155
5.7 yﬁzﬁzj%% ................................................... 156
B N HR v re e 158
HOE BIEHFEMIRIE oo 159
6.1 BEIR rrrrvrsrrmsrervansmrrnmass snves svamws ravwnn s susms s swans 8 159
6.2 REEWIFNE X coereererreriiii 160
6.3 @ﬁﬂ:ﬂ% ................................................... 161
6.4 HIALT BERIET: ocovess cusons sivnph cause s ssans ninians vnsuss 163
6.5 HALT R  eveverrecermrmreniiiiiiinieee, 164
6.5.1 KIEFE ELIZE Tt cooeeeerrrriiiiii 165
6.5.2 KIEB|EIZ T cceereerrereii 165
6.5.3 FERIKIE ceececrcrinininiiiiiii, 166
6.6 ﬁ%&% ................................................... 167



6.6.1 -i’,':,é.g_ﬁ_):& .......................................... 167

6.6.2 ;ﬁﬂ;gg#} .......................................... 171

6.7 ﬁjgﬁg;}z ................................................... 172
6.7.1 /\ﬁ,g_;k .......................................... 172
6.7.2 -y,:g,‘g_;j-{ .......................................... 173
6.7.3 BEEFEE worevevsnoruresronssvovnns spesshs dbavssa 174
6.7.4 ZHEEMGR TR covveereii 175
6.7.5 FKIEIREFDIT T coeevcerrrrremrnentrnnnaenaen 176

6.8 BEIBIEHE e commen oo syeovs ssones svemny oo s sua 176
6.8.1 BEFHN HIEKIE cererrreiiiiii 177
6.8.2 B E TR KT ceeverreeciiniiiiiiinnn 178
6.8.3 FHFHT I AKIE oeveeerrririiiiii 179
6.8.4 LEAIRIE R AIRIE ceeeeeiiiiiiiiiiiii 180

6.9 ﬁjfﬁ%{pﬂ ................................................... 181
6.9.1 KIBZALHIXIEITEL coveevrrriiiiiiiiinn 181
6.9.2 EAEITAT ccoerercnrertncteniriintiiiienintieainns 182
6.9.3 GFKIGZER ceoccererammrariiiiiiiiiiiiiiiniian, 182
BF LR v evrerrrrerr 183
ETE FEHETERIE oo 184
Tl IR e 184
B Y REEREP UL s coumme s s vumais sy e Eird) 186
7.2.1 HAEFA MTBF Ao Io B GG BB vereeerenneees 187
7.2.2 OC B eoerererecerocnintornmniniiiniaianarenaonens 192

7.3 EBHRBETTEE crovverrrrrenrmi 194
7.3.1 HEIE cererrerininiiniiiiieiiieinsiienieesrenan e 194
7.3.2 BHETHERZTBHFE o REE oo 194

7.3.3 ARARENRBFEFRALE e 195



7.3.4 BT ARHKIEF EH B F i e 197

7.3.5 EEHFTHEBFEIZI cooreeereeeereennnnn 201
7.3.6 AR THEHRESRHRA ooeeeeennnne 202
7.3.7 1EC 61124—2006 #= I'ocT 27 —402—1995
BRI I 1055000 cotabnsbbilb s Sias 3o sk 4585 205
7.3.8 R BFiKE MTBF #9B0GEAE --ovveevererenrenens 210
7.4 FBIRIBFTER coovveerermerininin. 224
T 4.1 HER creereeresronirinnsinsiansissessesresconesenes 224
T.4.2 REEFEIEIE IR ossnoonssewsonsnususs sarsnn oss 224
7.4.3 BAEEABRIRIEREEE eoroeesrsroneocnmens 228
7.4.4 ﬁgﬁ‘ﬁiﬁ'ﬁﬁ ................................. 230
7.4.5 RBREHATLAEXRFREABRS R
BRI ceeerrererrerer 231
7.4.6 1EC 61124—2006 /T iX I T Feveveererereees 234
7.4.7 MTBF BiEffL  «coorrerronveorssrastornionsosansnes 235
7.5 SV . MAV & SHAEMBES RPN oooeeeeeee 247
7.6 LZEAMIESRMEIETTLE oo 251
T.6.1 IR soveummnnvsosssvwsens sosmsnnssnonuesnnsmassmins 251
7.6.2 THEMRBESLFLEHEHEITEH - 252
7.6.3 ?f*%%ﬁﬁﬂ*%fi .............................. 254
7.7 mﬁﬁ%ﬁﬁigﬁiﬁﬁﬁf? .............................. 256
7.7.1 KB FE cccrrrrecrnsictnirasanrncnornssssssione 256
F.7:8 SRR M sesnsmmsorsaneavansensset sawse s s o 257
i i QU - ) T SO —— 258
7.8 g;.j‘;giﬁgﬁﬂﬁiggjﬁﬁ ................................. 258
o -3 | G R R P R PP PP PP PP PP PPPPPPPPPRIPPRP PP PPPP 261
RINF AT LS EIKIE oo 263
R R OO 263



8.2 PIHEIRAIIR S IR crossonsorssnnsvanans snnunasns
8.2.1 FMRBEIBRFE oooorerorceorrrorsnninaannn
8.2.2 AT EMSMEIFMNFiE ooovrrrrerernenns

R I Tinte ik SR LT [T T—
8.3.1 T AGMIBALIZFE «oovvrrrreeeeeeninnnnns
8.3.2 QJRMS&ﬁﬁﬁa%ﬁ%@% .........

8.4 NAMGATEMLESITMBE < oovrerrererererennnenennens
8.4.1 M MetFiktzbd AR HAE -eee
8.4.2 MNetHinkbREETHERREIE

.ﬁk"iﬁ-ﬁ—i ..........................................
8.4.3 EHKEABEKEGTERELSFEE -
8.4.4 RTFTREREHARGTHEFHBMEE ovvme
8.4.5 ANEENIZREARN SRR e

9.1 MR e R I
9.2 ESS IRHER HTELETTEE «oreeeerrermmmmnnmnmnnmnanaaanens
9.2.1 AEF ESS BFR K JE] coeeveeeeeserenrernnniennnn
T . R ——————
VDT QT T3 T 0 1 T ——
9.3 MTBF {RIFIRIEAHZT --ooeeeerererermmmmmmmmennnens
9.3.1 BItMERF I cooeremsarensisonsirsnssrnsonsonses
0.3.2 - BAR BT R voosgmeerosanes cmmmassaseranens
9,3,3 BARBIHFIM +oorsmrmmmmrmarcorsnssmsosssases
9.4 MTBF {FIEIRIAR I cooveerremmmmmmmmserereeeaeaaennnn
(I BRI & Y T R R R R ———
0.4.3  SRBETRE- sovumrnesonanssonnennnoss oosmewenneneny



0.4.3 KIEFEF creveerrrrereminieiiiiiiii
0.4, 4 SEBAREEE v corenes cmenss vonns cvmres syvnsessans
T TR AT R ———
9.5, 1 HEFEEFE - rererovnre vanors sosors swvarersess
9.5.2 GEEEEEIR seveveevirussisinnisosnetcoraonsasansnnann
0.5.F FCABAETR vovnesomons o sosuns asmsneransns v



