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Study on Equipment Preventive Maintenance Analysis Method
Based on S4000P Specification
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Abstract: Under the background of equipment diversification and combat, how to effectively and economically support equipment

has became an important factor affecting the combat effectiveness of troops. For this reason, western developed countries have formu-

lated a series of international specification on equipment support. Firstly. the data relationship between international specifications is

expounded, and mainly introduces the S4000P, which plays a key role in the comprehensive equipment support work. Secondly, the

general workflow of preventive maintenance task definition and the methods involved are analyzed, including the system analysis, fail-

ure modes and effects analysis, functional failure categorization. preventive maintenance interval analysis. In the end through a brake

system as an example of applicability of this method is verified. The results prove the validity of the method, the domestic equipmen-

tintegrated support related work has a certain guiding significance.

Keywords: preventive maintenance; S4000P; maintenance interval

0 3%

Wl 255 RGP Z R A Al DL AR AT 55 55
WAL, REERBEC BN M R M EERE, RH
JE I AR B R UE S 2% 58 JF P DR BE AL KON 8 2 5 ML, A
RN T R R s S T L T IR AR 2 R
e, BRI =S A K B 45 Lok 2 (Aerospace and Defense
Industries Association of Europe, ASD) B4 36 EH i a3 il X
T4 (Aerospace Industries Association, AIA) Fl3E [H
iz Bk h4 (Air Transport Association, AIA) #&H T 3%
FEA TG R (Integrated logistic Support, 1LS) [ AH,
FelE TAHR AR R, . S1000D i T2 3k IR 5L
I P BRI s M)
Technical Publications Utilizing a Common Source Data-
base), S2000M (¥y#}45 P EPRILIE ) (International Speci-
fication for Materiel) . S3000L ({4 &4 43 #r [ By A2 7 HLYE )

(International Procedure Specification for Logistics Support

(International Specification for

Wi EHI:2019-07-01; {EEHH:2019-08-01,
EEBA TR 988 -, B b & AL i+, TR, 2
IF AR A IR bR (5 B RS TF & 5 B AR N FAE OC TAE 75 1l ik 52

Analysis LSA) . S4000P (FUB) 1 4 & il 1 0145 22 e E [ Fs
LA
tinuously Improving Preventive Maintenance) 24§ PR #5
WS ZAR R R TR AR A I, T AT
AWREG B BER TR, TR T e I LR IR R LAEHERE,
WA 1R . Hor S4000P B 78 4 45 52 By a] 47 19 43 8 J5 v
DLAE ST % A5 Y T M 4E 1B T % 75 oK (Preventive Mainte-
nance Task Requirements, PMTR) M {F4[a]fg= ",

(International Specification for Developing and Con-

BEN % 7 =
SRR ] Ykl ‘@ﬁ:'ﬁ
A i
2 ()
| B _ 1pC $2000M
£ %
% S3000L ! 2
g : — ERER &
i @}ﬁ% BBt || $6000T 1
S4000P iE
BHET e
$1000D

Bl 1 S ZRIbRiE TAREAELR

HAr, EHNE&ETAT IR TET S1000D 32 B2
FHAFMU TS &, & AR&X S4000P #4752 T P WF 5%



%28

Frth. 4. S4000D MU T % 4% T B 1k 4k 8 20 BT 5 ik O BT 58 - 163 -

M SL000P 73 A H 1) 1 Bl 14 4 16 K504 2 B 1 20 A 1 2 AR
FHEEZR A, LG REL R RE TR ERTRX
SEAEAT. A5 S4000P i PMTR 2347 75 %, X | A T
JeAE e R AR A —E iR T

1 S4000P &4y

2014 4, 1 ASD. AIA K& ATA [T H S41000P &
T R AR E MSG—3 Gz &R/ HldE Bl 415 )
KT TR 4L S ) 2 R SL G M E PR, HEZE BT E
RNy Uh 8 — 2t B w242 4t —Fhia 41 2 Hr
ik WHY T S 3 & PMTR AT 45 [l b, 1R A3
Fe AT B B B 107 A 48 ot R BE L . O 2o 2R Y i
1 PMTR WA =M. driEfb It B IERTMN . ok,
XPE A B DX d . S5 AE O E Al AT IR AL, BT T Bk W
BT, #AR T PMTR BIE Y58 % . S4000P B p; T
WHAER T Z . Wi, WA, T, SERES RS,
BB X A TE] Y B AR 4 T A B L S4000P 43 1 Jr 12
FRRT . HESTA AR, D e SRR BT 5.
2 TSR ESTAE

RERTABT M4 R AR A2, il o & R A RO % 7
% S W RGO AR . PR AFIERE T B alE R4
TOATTE T B RIM BB 2 BT Ao SR FH A E 38 0t . ARIE2E 45 1
SEUF . A% FLA A 1 R0 A S D) B O TS P 4B AT 55 T oK
(PMTR with repetitive scheduled intervals, PMTRID Z3#f i $%
AR R R Hoe, N e & e R uk o R g 2
BEAT IR PR LEAE 73 A5 LR, X 5 B2 AT TRy 1 4L 48 43 A 11
RGEIEATHORAR SR o3 s SR i AR 38 e e A =X B 5 g
e RATIRERRE 4328 BeJa s RSB S IR kA7 PP i 8
H AR PMTRL, 3t B ANIAT 2 B

K 2 PMTRI 324347 3 %

2.1 WMESMARSG

Al ST000D ML XS 25 4 (19 1 BLA5 K HEAT 20 Mk » o0 ik =2
AT Ik, B XL 4 AR AT M. TR A
L DIRESIRE G 2 5 X % A Ve e my [ 2. DR SR
JEMR G MORIE A BRI 3. DRI RIS
XHRAE N G AT 55 58 A o2 7 IR 4. D RESk e S X £
TFRBA LMY XA RGNS A 1A 2 Az —2
CHET A R T RS PMTRI B R GE. 45 1)
BULRN 2 80 ST AL W3 A4 Z— R [

B MG EEXN IR R G AT AL . B 2 O PMTRI 9 &
oo AL E A CEmET B, WA DU i R G
3 PMTRI 73 #fr» aliad 70 A 12 BGE ik 1 R

£ RGHHTES

VRS 510000 [ | [A] 0 | ) R | [ A e
Fe —_— FRUEG0 | 45 Tk ) ) ) ) PMTRI

1 X 00 X | & | 2 | =2 | & &=
2 X 01 X | & | ® | & | # 2
3 | X 02 | X | &R K | K 2
4 X 03 X | & | & | 2| & P
5 X 04 X | & | & | & | & Al
6 X 05 X | & | ® | & | ® %

2.2 REGMEENX KNS

W RG G, IF R R G009 8B = 5 5% i 43 B
(FMEA), 5T RAEYIRESHT. TIRe HbE 70 . T gl
BRI A3 BT R S R L R A A R e T R

X R GE M DI RE 43 B AR 43 B R Gk it LI hE
0 0 A0 H

1) PR S 1 0 ) 5 T R

2) TEYIRE R RN AN 5 A 24 i R 45 5

3) FETRE A Al 5 Bl e T fE 5

4 NIRRT R E, N 2R A R AT

REH TR STFA TR E R, R
RGN E WU E N ABRHPATHH IR, X FIIRAR
g, BMEXT RS IE R BITIRA HEE W, %50 TT AR
REMINREB PR AT /0. HEIEW NWIREES D, NAR
SR DI REMCBE NI Ry 5 e A G (ilan . B AL B
TR R 2R 0. BRI IR, B2 miEs .

R R GRG0 R £ LR L5 T |

D HERENRERERITS B, REREAHEA R
RTNGER

2) TEHREMREEESAE S, BT RN 23
RO 5

3) TEFRE WM RGEBRAESUT 55 b, i T BUP R 55 A
B R G 5

O RGEBIIEINEM, Gl CHLR B S

— R R R AT RE 5 K — AN AT RE R, R B
LA B X — S D RE R - AR R . BRIk, A ] RE K
5 24> Tl R BB 5C B A SR A i B DR R 43 T 30 R W] Bk AN [ Y
UIRE SRR )JE R
2.3 HERRSH

K4 R G FMEA 2588, X8 ThRE 8 e B (Func-
tional Cause, FC) #474335, @ LT B8R Ik*T
FC #4750 871, ¥R T fig i B 52 i )2 9% (Functional Failure
Effect Categorization, FEC),



. 164 - TR AL I 5 s il

% 28 &

D) Wb 2 9008 52 PP AL A T RE RE X S R R
M, LA T BE R Y5 e RS (N . 5% AeE Ll
FFEC1&.5, S5 A MH A 5 FFEC2&6. {fi T 45
A HKHN FFEC38.7. 5453 A 5% FFEC4&.8) ;

2) JEIT B SN, YeE R BT PMTRI

FI B 3 iR 112 i Je 36 6 £ A8 50 1 0% s o 47 43
. BEWMRIT AR BTG, a8 m
BASEE L 7 5k /7, fERIA PN 8 e R A
i) FEFC 4} R 4% FC.

2.4 PMTRI 447

PMTRI 4387 2 3546 LA R 2 48 i 2

1) B 2 12 B0 A Al e AR R AR T A B T T B
FE R WA EILT PMTRI 4875 A RZ “F&” N
A FIW 2)

2) AR 1) 2 G S MR TR S S T KL ALY
Mk (Built—In—Test, BIT) @, #FRHI%& “J&” WikfT
JRBIPESED s A CwmT WA GE R 3)

3) XA HEATRFEAT S5 BB AR AR AR
s PRIFAT S WG . WL . fMNAS A A R
D EATAH L (R BB PR 430 R SR AT 555 AP “/7 Wik A
L H W 4)

O BAENGOT IR AT R E R T AR, BEA LR
TG BIT. HUMKE. AR ARZ “2&” Witfr
AH D TR e R A s A RIS CFmT AW 5

5) BAEANG XNz TR R A, WA TERa
Fi: FRERMTEANR A . CHER I A M R WHEAT A
N TR R A s A5 I CE/T M AGE AW 6)

6) ML EATYAE B E ARG A WE R MPELT
FHR AT 555 A I “/| 7 Wk A BRI W 7

D) XZA AT E R E R T AR R RS T
U A B A A B A BT G A R
WIHEAT e B B 3 s Al “57 WPk A B 5 AT 8) ;

&) i X Z A AT B — PMTRI 5 3% 4 & PMTRI

2 e ik
AT

T
Rel A Ee Ao s e A | I X e ey ST ey ST s I e 4] 7 BB
e 75 2] FWM| | LU (2| SkEm | (SRR e Al
(FFEC1) |  (FFEC2) (FFEC3) (FFEC4) | | (FFEC5) || _ (FFEC6) (FFECT) (FFEC8)

3 U RE SRR R R U S3 AT 2 A

A ROE s A A R N EAR S R 2 X B AT
PMTRI M #5712 87 W5 200 3% 8 1F 2E 47 5208 i
i EHBOT R L 3

# 2 PMTRI 23 #r J5t

FFEC PMTRI g% U

PP A IE A PMTRI 80 £
1 i \ﬁ:‘lg‘%‘F'
4~ PMTRI 941 & U B0 %) 9015 2 4 4 1)

36 % o 7 AL PMTRI 8% £ 4~
2 & 1 4 14 7] B
PMTRI fy 42 Al R AT 415 1) bR

3 W R MK PMTRI B 0 ) 44816 1) B

4 e R 20 PMTRI Xt 2 A5 [0] [ 6 25K

PP 43 38 3 PMTRI (£
5 Hj E /‘gi IZ" =
’ 4~ PMTRI B4 & U104 B 2k A5 0] B

PEPE B B AL PMTRI 8 % 4
6 RO X A
PMTRI [y 4] & R A% 2 16 ()

7 BB K (1 PMTRI B 19 T 577 1 4 5 ) B
8 eI = 3 PMTRI Xof 4 A% 0] B G 225k

F 3 EHBITT R EAG
FFEC TR I K HE

il 3 PMRTT JG ks b 4 i e )

U | g o
B R A A IR 7

2 BEATEL T B PR Al FIEHE LM
3 AT HOBT B A B P oK
4 BA RV | AR A

i3 PMRTT JE i i 4 i e » 1)

5| R EEE S
o . IS Bl 7R 2

6 BEATEL T B PR Al FIEEEEM
7 BEAT B RO PRAG % I8 PR
8 BOA TR BT b EES:LES

9) RAIEPRAWRIEAT A . T BIT 75 A
XEHBESE S BRUER I 2 WA AT PMTRI
R ISR SEXE 7 A i R0 O B T s
T B A TR W

10> 57 fh 75 Ji 10 14 0 LB 00 53 07 U F £ 12 75
TWPEATRA Y. #IE S AR B 7  o

g [BOIRAS A R G0 % /7 B A T 2

AT IR S W 55

L1 PP Al BR 2 e P i A . A v s
A R MBEAT BIT ¥eits W% <& Wy
AT AR M
2.5 PMTRI &% #

PMTRI & 58 5 » 5 22 %k e ) g B =X 3k 47 43
Br. obrZET .

1) 275 W 5 IO 0 RE B G AR s A IR AR
R WHBEAZ I 25 A % w7 W5 B
SO P 3 o ) 238 a5

2) RAE XS B b B IR R I BT T R E0Z K



%2 Frth. 4. S4000D MU T % 4% T B 1k 4k 8 20 BT 5 ik O BT 58 . 165 -

O BB A A

£
BV AR R A Mg

R e R T

K4 PMTRI 4 #7 32 S 1

Wk AR FIWT O 5 A RIZE R WEAT I/ 58/ 5047
DA R S5 9 09 1 315 7 i 1) e 4 5% DG 5

O FEERSEEEMN SNBSS L HHE
COHTOM LR BRI 2 500E % PMTRI By | e =8 %5 B2
ST R R W 5)

5 HRABEGH - INEHENSEMAE; R ZEN
PEAZ IS 6) 5 2 [ WA ZEFIW 7

6) BN SHARI Dy PMTRI [ [FIE ;2 B
S MR F S 806 9% PMTRI (g R =X 5 Il 25 45 0
FERE TG S 80E i PMTRI (9 ) & )8 =5

D IR RS A E A SR A R AR
S A B R R 8) 5 45 [ A5 W 43 7 g SCER A 1 B Ak
AR

&) RAEUIE S48 3, fEH PMTRI ERIEA; #
Jen] 25 2 U 3 3 o) ) S 504 3% PMTRI W IR) R 55 5 101 2%
A GZ W 9)

9 EHEUMASECNE. fE8 PMTRI HBEX; 2
[ 25 2 | e 350 B S 80 % PMTRI IR IE 2, & HI& &
W 35 T S 8006 ik PMTRI IR .

PMTRI [7] f {8 9 St 2 DL JL 7 R AT 25 0

1) PMTRI 4 TE

2) PMTRI {T: 45 %t i #) FFEC;

3) FEARK T AT B B 20 BT 2 B S R ) U T 2y
B

4 i v T 43 A ) KU
3 XWNARERSW

VL b T 26 25 R 45 2R 8 B, O T B I AR 0 T O ik
AT SN . SRR TR RS . M ERG R TR
RAEMH S, BZERPATETH WS T RE SN R
Gz —, HIZSE) H e — e A,

/

BRI s A T R T AR R 3 4 Il WG B R R G T AT WU I 1 R

T MPRATIAR T/ . DUSERE SR W) BB
il i 7 55 DL 5
3) TR E AR A RO AR B R A s A [ R

IRAE AT T BB T AT PMRTI MR G, P00
ANk 4 i, HOR, XA ERGIHTT FMEA, 2475 8
W5 s,

K4 RGEOHER

S1o00p B YU R S1000D % % K WL | W2 | 3| AR 4 e &5
i B3 e 4 * - - = =7 pmTRI 2% !
537N VRN o i)
F4 | MTB—BRS800—801 DA1—10 HMERS 2 3 P E\ = A F R RAFTE
LR
#5 FMERG FMEA
S4000P Ty RE K Ty fig e o Iy fig e e B i [
I e I HE ik [ i [ J %/ %
Wi o) fit B 4 ) fiE W - . - 4 e Dt A W2/
41 5h By &b g e Ul —1—1— 1 3h W% R T T U
» FFil—1 I%Fiﬁ FRE4L 11 mmﬁﬂ%gi FECAT—1—1—1 | %l 3 FE it 60
il 7 A il B SR Tl 488 L 52 W 22 4 FFC41—1—1—2 T Eh 4 B4R IR 40
By JEE J5 600 B B S
PR FF41—2 %‘szjf%ﬁjj FFE41—2—1 j]”/ﬁ’twm:% FFC41—2—1—1 i 3h 4 T AL 50
B B % 4




. 166 - TR AL S %28 %

RIG s HEATERIEG T, AT R TR IR AR R, T U T % RE R Y JZ 9y FFECL,
BEXTEAE N R W . R ) e B B A R ATl AR A 6 .

7
2
BENESY | | LEEHSH E wENASY | | BEEHSH ; 2
1 J9 EPMTRI 4 A ZPMIRI Jﬁﬁ%@ﬁamﬁiﬁ 4 A ZPMIRI 4 A ZPMIRI %ﬁjﬁiﬁ@ﬁmﬁ?
Y [0 R T X ) [E0 R 7 =X E‘Jfﬂl‘f%iﬁ 8] 8 7 =X ) [E) R 7 =X R RE 7 X
K5 PMTRI [a] B 502 Hr

RRREE FURFRERRY

TTERERRT

[ Frai2” 7| Th B G 434

BN EEE SR

I

=
[iwan [EWER | (WO (900 ARER| BBER | [ABEH ﬁl%lﬁﬁﬁ
& H : i i i g

CHRER \mmaim  |Bxww| |Gxww| |ceww|sunem  |Gaew| | Shpw
U(FFEC1) -2 (FFEC2) (FFEC3) (FFEC4) | | (FFEC5) [ Wi (FFEC6) (FECT) (FFEC8)

K6 R R Gl R P A o



%28

Frth. 4. S4000D MU T % 4% T B 1k 4k 8 20 BT 5 ik O BT 58 . 167 -

2
RIRAES =
: T WA AR AR
PMTRIL : A 2
—> Bt NTTRETE | &
PATRIZ 8 5155) B %
BT oR ] H
PMTRI3: lzZh3s B
R —>

B 7 MRS PMTRI 4 #rid 72

B g s LA R A ) 2 0O il it U 2 1T PMTRI 3
fili s PEASAEH 3 4 PMTRI, 200 h BRAERG 2 . 46 2 o 3 ik
N S IR R 1 LN ol I S I @ Z (AR A A e o e S
rid B unEl 7 s .

RIEE 7 143 Mrad B X 3 A~ PMTRI i 47 (8] B JE =X
S, PMTRIL&2 g4k 470 47, PMTRI3 4 5 4F i
T—W. @i 4 B Emgie, 4k s,

4 SHWRIE

AR T S RINVIEAEE LR A R IR R v iy TAEHE
B, AR T SA000P MUY EEE N A, FAiR T PMTRI 143
M. AT AT I RGN o, AT X 4% TR 2 4 R AT 2 1 i

Bl PELERE AL . LA 45 SR AT A O 2 DR R 23 BT LA P 4
ARTFWE 5 AL . T S T R4 R, AR T
RAREEIER LT Bn . AR & A 4 R G R it 47
TR, SREACRERW, Wik e A BRI S, X
PN T JE 2 i 2 A DR i T A AT — E I

EESd &

(1] Bt A, TRk, #F S1000D BLIE A TETM b 5 8L 0 BF 53
[J). PFEmLm & 546, 2015, 23 (11): 3786 - 3789.

[2] Rxsh, 9k ®. KREE ETF SRIGHEERRNES LA
BEfE BACHE A A BESE [T]. Eaa TR, 2018 (6):
110 -113.



. 168 - TR AL S

% 28 &

% 8 PMTRI 4 #r & )

PMTRIL: A % R G #e VR K 25

6] i B 2K« AT 90 AE 55 AT

[6a] A 2L - 1

X 7 R 2 R G5 . FFEC1

NS 35 S (N

PMTRI2 . 4 2 il 3l ith

Jia) B 7B =X AT B AT 55 i

[ i {2 - 1

o IO 5 B J2 IR 4 5 FFECL

INRE 35 3PN

PMTRI3 . il 3 2%¢ & ¥ H KK

fi) pra 7B =X 4

fia] B fEL - 5

XoF IO B 2 R 4 i - FFECT

INZEPN I 33 DN

31X . £ 5. #KE, % N1 S4000P Hl 37 R AT EHLIX
WA S g ()], s difs 5 TR, 2016 (5): 59
-61.

(4] JHIB e, ¥AT S3000L 5 B 0 5 43 Br [ bR J7 LS8 ) b 7= i
sy L1]. s e 5 i, 2014, 10: 50 - 56.

[5] ASD/AIA/ATA S4000P. International specification for develo-
ping and continuously improving preventive maintenance. Is-
suel. 0 [Z]. ASD- AIA2014.

[6] )8 W, sBtmss. EWESEERBNEIAER SN U] &
TH3Mk, 2017 (2) . 23 -26.

L7] &z, A8 W, & #. RESRGHR 4B EENN 2 H
FRoR SR ST [T]. J= T2, 2015, 36 (6): 1089 —1095.
(8] 3k My, i Ju, B CHLRGELEE I U0 T ARG R

fefedrse [J]. HHEHLOIE, 2016, 33 (1. 68-71.

[9] ERZ. DA ol i 8 S 4 26 B 48 DR SR R 0F
7% [D]. dbat: JeatscimR, 2011,

(107 BRAEF. B Tl e 000 i 2R 2% 5 o 100 B o 4k 15 0K mg BF 5T

[D]. K. bk, 2013

239,299,239,939,299,093,939,999,999,233,939.299, 293,999,299, 299,930,999, 299, 033,939,299, 093,939,299,299,933,999.299,093,939,299, 099,939,999, 290,933,999.299, 293,939,999, 299,939,999, 299, 933,939,299, 293,939.9979

CREES 139 TO

25
24| e - - =
LT R R 1

S

%m-

21
2% 5 10 15 20 25

t/s
B8 W ARG HIRE

LR R WZIA R 5 RE S
B B A5 BAL
5.3 RREEERRESN
3G T B — O B R, 2R A MU
BUSAAT — Gl L 5 12 BT Y 5 A, 45 SRR W 25 5 4 BT 58
CIE S o B SR TEAREPUE kN AT
3 — G R 2 AT

BV 1 ) 2 0 1) A AR R

[EREE AN Wl B ] Chimings) | BJE] 2% /s
BWRALREETF 70 ©) <15:42:37.277> /
MR A T — S8 ik 1 <15:42.:47. 258> 9.981
YRR R EE (IR T 60 C) <15:46:32. 923> /
RRRA T — RS B | <{15:46:42. 904> 9.981

6 it

T I 18 25 10 G A WL L £ A R b ek L4 R G ik
Friy Pl R G it 2 A A LabVIEW HI Simulink #5 2 )
P BRI A Z OS5 R S5 A ST AL

B i N TR A 22 ) 2 4 52 B v 1 TR SR A 5 1 R A6 il
RS W P 2 R L R P S RE o R AR T RE

AR SRR B AL 25 BORTE T N AL &R S8 i Bt
LS B AT A ) AR R SF 2 AL RS, X £
ML RE R G aHH 58 M, LRI AL EE, &
I ABLTERERY H A%

[1] smems. KA PP LS REBIT LI WM = b
], 2014, 32 (3). 21-23.

(2] R R, FERE. Wik CHLILHE LA B AR R R bR % oK
[J]. MizstruiEfb 5 &, 2017 (6). 15-17, 44,

(3] fF & CHNHGEERAEMITSNM (D). &#H: BF
BHERE . 2018.

L4 A=, =k, 2 Ak, % HLEPLR BB LR X
it [J]. Bl 758, 2012, 29 (12): 88 - 90.

(5] W& #a. skIREL. B W, %, CHLHLHEZEEEHT & W AT
GBI L] iR PLI & 5EH, 2016, 24 (3):
255 - 257, 262.

(618 %, &k RESHGEIFEFSES M (M. duat.
TR R AL, 2002.

[7] The MathWorks Inc. Real — Time Workshop for Users With
Simulink [Z]. The MathWorks Inc. 2003.

(8] #& Mg, ik &, HSEEWL. —FhALM LR & EEME AN Z VA5
g Ul BHEER,. 2012 (29 43 -44.

(o0 skiEW], RAH, B WS, JEAEIJE A LI % % B A 2 0 K
[J]. P&t TR, 2013, 8 (15): 1-4.

(100 MIRA, THER, £ A, % HPLEHLE ARS8 s
WHAE [J]. &N & 5% H . 2016, 24 (6): 12
- 14.



