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Abstract: Aiming at the technical bottleneck of the PHM system, which is difficult to be accurately designed, and to meet the require-
ments of improving the technical capability of aircraft fault diagnosis and health management. In this paper, based on a large number of re-
search and reference to the domestic and foreign aircraft PHM system design experience, combined with the specific background of domestic
PHM design. Through in-depth analysis and Research on the mechanical and electrical system of the aircraft, a new method for the PHM
system of the aircraft mechanical and electrical system is proposed. In this paper, the design idea of the structure of mechanical and electrical
system PHM and the design of the mechanical and electrical system PHM is presented. The aFMECA analysis of the mechanical and electrical
system is carried out. The guiding ideology. function and composition of the system are defined, and the design scheme of the main functional

modules is discussed. At last, the PHM technology scheme of the electromechanical system is formed, which has important function for pro-

moting the development of PHM technology in China, and it has some guidance for the research of PHM technology.

Keywords: mechanical electronic system of aircraft; fault diagnosis; regional level; PHM

0 35§

Rt % AL ZR G0 W] R PR SRR R B R, TRAIL IO 5 e A
¥ (prognostics and health management, PHM) $& R i) B} 3¢
R 7 B AMTAI UG . KL PHM 8 R84 3R F 45 Fh s B 5
AR ANLERRHEAR S WEARTB, X CHLHATHEZ IS
TR, RIS AR 5 12 6 Re ) B R B AR B 4 R AR 6
MLUSE A4S b B A2 AT 55 8 LA B 4 1) s ) 5 45 AT 45 o 4500,

AL PHM HAR AR A 25 F i i b, S, % W o 45
Uik, MHHLARRES ARG EEAR, S A LS
R L EBIS (FAA) RIEZZHMZE R 2 (NTSB) M5t
GERLERDT. R TRHL B RS W S R R, W R
= CHLAZR U B3, AR 3R T TCAL A il e R o8 K E AT
55RO RE A7, I/ M 2 G BE SR ML ). T 9 4k s 2 T
1 HEZE% PHM it REX

DURHLOLE R A6, FFEHLE RS PHM X 38048 2 45 4
BTt AL R G X U S R

Wi HH:2015-10-08; fEEB#:2015-12-04,
EEE T ERAR 984 ) BRI B LTS A T2
CAT AR BEAE S 7 ) A E L

L1 IhREER

PLAL AR G0 X Bl e B A RGER B . fEDLR RS2 K
L#E— PG a2 Wi R RESWEE R, RGN TR
SRR RGN AL . RIEAN KA B LR B g
HAT PSR, B,

D WRARGELWLEE . E-

B G R G WY . SR DY R G Y RS .

2) RGRBIZ W -

fige e PR AL HE A R 2 B AR S 72 A ML L 2R 8 A AR
574 22 8] B R LR 0 5 | 72 4 57 2R G W PR R

3) ROUHERITAY LA B A

X R g RO B AT B ARIE S 2 W T R S
o EERGRARAYERAG R ARYE IS WS SR ATAL 2 50 24 il ol A
R LR g I Y RPIRZS S RGBS IR S BT 4 2R
1.2 #HlEREEH

BLHR ARG H B+ — ARG 53 RERS .
M ARG, B RS, RSP AL, PIKRGE. HLANE
MRS, RV RS, BREZRE. BERRLE., R0
PIBREh R G A SR A R RGED  RIREAL RGeS LY
PEOLIF A F B IR AR COMLBR L R R
B WAL [elh A AR R R S L S S LR R



« 164 -

A HLI A

5 5 %24

O, HLR ARG L 1.

ARG PHM DX I A8 F A8 O TROMLAE 2 28 40 DX 0 R 0 1 R 1Y
KHLLAERAEE B, Rk RIT AL (5 B 4 WHLE I R 5 Xl
WS N AL LA PR AR BMR SR . LA RS PHM XA

Pl R A

LWL

17T i
FELR N TRLER LI 5,

o ol [ m L2 P9 45 44 DL 1]
it AL INE
% | | Bl RATE
e e g i

- — R —

s o o] ) e (]

i"—“} 5 B RYgBWLR i i
‘ T T i il R

? MERY PHM X S EE L | P L feneme |3 | semes | D) e |
2 . & L3 LGEY ] |

2.1 OSA-CBM 6 % 444 % | v e ol it
HRA I B bR AL LA A 0 1SO-13374 R WA o &% | | : v co
BRGNS 6 PREBIAR (LE 2. HRRE L . -

PR BURAL M. RS, @B . TR . F A
B RATIZAE 1 B — A0 2 TR 4B W T L R Gk R &4
F (OSA-CBMD'™, ZEtE ILE 3,

(@ BHSHE
(ND PHsHE
(VH) ZEBE
V) FHEE¥

P55 HLH RS PHM XA 28 45 4

HLHL R G PHM DX g il = OB e 23 31 2 i A
RS WER R IBE . RGE RIS W7 A AL B A B 3% 90 it e
PRAG K AF B BB

B2 LG W R G Ref
, oE sn s
3 HEFEZ% PHM X & IE 5%t
HLHL R 58 PHM [X Sk B 28 831 S it i AR DL 1l 6., 224y
FULF LA R,
BRI
] . y
BB DN e | s | | 2P || | | PR AL L RGERB
o %mmﬁ—mfsﬂ%:ﬁﬁ;ﬁa—mmfﬁ,ﬁ’gwa TR
: I MR I R 1 s N Bl o I PaRS
= T -
73 ETHERE
SR W
Kl 3 OSA-CBM #5#4[& fdmE/¢isary i 3T
A i A
KHLRG PHM i R4, KEUVEHZE . CHLEHASZ i

G 2 BB ARG LA LA
LIEES A SHE 5 PR
2.2 EOXZR LB
KHL PHM 0 R 40, KB B DA S RHLAE BEA 3 O

LR WA 4 (LHLHE RGE B . \ @iﬁgﬁ*ﬁ ’—
....... BB, e (o] _Cemm]
: BUbGA RS | epLmTALC Icp | SEpexa
: W R :
: RS :
L | pomwsal el ] | [eone 6 BLL R G PEIM (X B0 8 15l i
IR b, e s BT
; ZEzaml Pl f L D LA R G AR LR R S 1 AR L3 A L
g | AR é J v | . HEE HLH R G
D | R : N——
= Y EHUE RS Py b 2 ~
LR v | poserma 2) SERHLE ARG aFMECA 54 5
i A R 3) HESLALHL FR S8 5 I K R R T P

RHR ARG 4 RN DRI IE. WMAS SO, BEE
. R TR s
: “HURITHUR 5) SEIHLHL ARG LRSS W S S RVl R B T, &

B4 EHL PHM REEA KR

Pl R4 PHM XS &S SV S 8 B A5k Hl

TESCHA P EEAL B BOat L HLRR B B8 B O TR A U B BTt L K
S ST AL HL R G2 D BE R R LI 5

[Fl=9:4

6) FESEML LA E TAE M LA ., B ZEXHL R 48 aFME-



% 5 3

E. % KHLHLE RS PHM ORI 05 - 165 -

CA M. Be HEAF BT AL R e 45 5 12 W K D RE PR AL B AF
B AR TE () RGN AT IR E
3.1 REIhEeEE

S BT TRALAIL A A G B A% AR B R G B 2R DA B A B R G
BRI BER A G AR . LRI R I RERAEL (LA 7).

BUL
a0y

]

o, ol

B 7 B ARG 5 R G R AT

3.2 FEHEZRS aFMECA 43 %7
TENLHE R G ) BE FE B 1 LAtk b P B aFMECA (97 )& (19
e EGE L fEE BT . RIS aFMECA Z 58, AR ¥
ARZSWEIN . SBEIS W . TR R A B A TR B O i AR IR R
RAETRME . WD SR, SBRAEJKAE 5 G AH X M5 B AT & 4
M. aMECA 275 ZL4l b MR AE JK 55 e pe 45 2 e HEgg o L o i)
SR A G R SR AR R g 2 B () R AR R B
LIRS R Z BB O R E L RBMIER g D RiE
oK., aFMECA 30857 2 PHM 2R, T2 REM D
PRAEIE RER > HF, WA S T RS aFMECA 258, & T
IH WM SR RETRERR, R ERXER P LT
fixt 4, MW EIH RERKE S FREXN L. HH TR
A B AE S s s =L R B R L W S, RO R A
B RBAENLH RS aFMECA & (W% 2) b,
*1 F R aFMECA 4r#r %

7 L N T
ES . . . 7 P Jek S
s e | T | < g e PR
54 e e M0 g B

fe ek s |6 5% i ;
P e o s o b U L

£ 2 HLHZE% aFMECA 43 H1 %

R T
T e e Ton ol e B
TR et o | | T g | BRI R
L R R I T | g | R WS
b R

3.3 NERGESEMREHNXEKESN

TEPLHL R GE aFMECA 20 47 19 22 Ak . 20 B i 52 & 46 1
ZREHAHE R CRIHL. ITRD) XA, RMZLEM
VA3 T 3 S AR A I 2 B0 AR IR R i 00 R AL L W] M =
A4S PS N R e
3.4 BUMRRFRKEINEW@AIRE

A aFMECA 23 45 58, d L L 2R 40 0 5% &R 48 1 SR BBk
HPE . KRB PER EENEN .

D VB ARES A REWINRERE GHEBR . B

2) BLHL RG4S B FR G022 AT A Y S B

3) MM ARGESMAREMWSE B HERRER ., B,

4 P RGN0 R G R N S50 e e (G
HIER. FHE;

5 ML RGEHERES., WNSHES RZEDRELIAKFER
KR,
3.5 HBERGEHESSICH RIS (E TN A #
M)

D BT RN @B

SE TR0 B A FEAL B AR — R T2 W TR, 7R
B, SRR BB N A, AR, Ra M
T ) A A R AR B SR AL, YR Y TF 4
5TAENAfARHE BRI, REHRATHN THEN 384 B
FeE BIAT R, FIWT S B AT B

2) IR BTN Y Bt

TESRIRAT M o o€ B 9 S S B R I By @ 5r . O & b R 4
aFMECA 4317 45 5 AL FE 3R 4t 5 16 TR P9 25 288 57 I A 56
LI

3) HLHL R GE N HB S I 43 A HL -

W HLH 2R G0 N EB SR A3 A KON . gk DR ML P 2R 58 PN 350 o I
FR 555 22 B A A L e T 5 | A A B B R G I A M Y )

4 L R G5 R G R B B

BT HLHE R 5 R G RME TN, A e R AL At 3R
G0 TAERAS A8 1k 5| A Y K 2 28 498 T30 I 1 15 ) i) A

5) HLHL ZR Gk 8 X6 Ty B R 43 A7 R 3 1

WAL R G T RESE W 43 AT RN, SEBUAR $5 25 6512 W 43 AT Y
SERXTPLAE RGN MTEAL . 45 L R G T RERE 45

6) Wi M .

B WA AT I AR AN 8 TR

BT RELW SR K
RARFE 8 RAHAE

!

BRSO RGBSR

FRESHL =

5 WS IE

!
R
BCA

e —|

RSN RGERIR
R UC e

'
BRI BT
BHER
i
ORI B S B0
RES T
'
JRABIN T RERE W
B UC e
!
(EE:1b )y 2

GRS

K8 2o b R



< 166 -« TR LI A 5% 24 &
4 gﬁi/k\. [2] Hess A, Fila L. The joint strike fighter (JSF) PHM concept: po-

ASCHE XS N TCHL PHM R GE 81275 bR EAT I/ OF 5 98
AP HTRY ARG B S5 5 EAN AL PHM REMBGTER . LK
PUALHL R G0 BARBTSERS 4 JTJE T kAl PHM & 58 X I 48 B
RIS R EWR, KRG R I %, 78 I Al
B BT RHLHLE RS PHM BART AT PE 7 3, IF ik
TR EEIREMR BT E . WL, Sl AR SO R SR 1Y
Wrge, KL PHM RGELEARKR RS . B & Rk m
WIS R % . REAE 2 BT KHLBEAT 2l B2 T . 00 LA % f
RS BRAEIG Bl , T SE BN KHLE B L5 G MR BRI 3, 425
TRALIY 58 B RE A 55 O BE T

S %30k
[1] Pecht M. Prognostics and health management of electronics [ M.
Wiley Online Library, 2008.

tential impact on aging aircraft problems [AJ]. In Aerospace Con-
ference Proceedings, 2002. IEEE [C]. 2002; 6—3021—6—3026
vol. 6.

(3] pevEW, B ., X1 M, % KWL PHM KL G AR
[J]. A, 2012, 31. 198 -201.

[4] Tao X, LuC, LuC, etc. An approach to performance assessment
and fault diagnosis for rotating machinery equipment [J]. EUR-
ASIP Journal on Advances in Signal Processing, 2013, 2013 (1) 1
- 16.

(5] IR « Hr/R, B Bl MEESW, WS RoiEREM (M)
TEUE s 7 R I R A R T 5 R 0 A B A BB 5T P 2010,
(6] B R, FRGEE. AL CHEFAPL RN ST R KRS

e (1], #R3h. MK 52W5. 2013, 33 (6): 925 -930.

(7] % . % B, MERS B EE RS ERE AR

[M]. demt: iz Lol th Ak, 2013,

229,999,299,299,999,999.299,999,999.299,993,999. 299,209, 999,999. 299,993,999, 299, 999,999,999, 299,999,999, 299,993,999.209.993,999,999. 999,999,999, 299,993,999.299. 993,999,999, 999,993,999, 299, 993,999,999, 293.997.

(35 162 1)

F 7 CAN Lk 4 Wi Wi S i 28 ik 3%
1D Data0~Data?
%k i% ZD-B001 22010000 00 00 00 00 00 00 00 aa

1D28~1D21=73H
1ID20~1D13=01H

18 19 1a 1b aa aa aa aa

U TX-G001

ID28~1D21=75H
1ID20~1D13=01H

lc 1d le 1f aa aa aa aa

U TY-Gool

1D28~1D21=77H

TZ-G001
B ID20~1ID13=01H

20 21 22 23 aa aa aa aa

1D28~1D21=79H

TS-G001
&k ID20~1D13=01H

24 25 26 27 aa aa aa aa

MR L5 RN F TR . SRR I 2 5 2 W g WA 0L 25 T A
TR,
6 it

A KT [ MR 0L 2% A T AR D B RN T R IR AT A0 AT R JERE L %
HT—5T FPGA M 23 04 i BE IR R0l 28, ol DUBTHL
SR MR 0 e 1 OHRE T R R OC R R O SN B, AT AR
o, JE AR

AREIT R FPGA R B3 s 86 4 1 RS-422 B2k, 2
B CAN SLZRA1 1 [ RS-485 &4k 42 11 42 il A 5 A A5 0L 45 155
F EZE TN REES B SRIZRBERS SR
BRIEH TAERSMEOES B, 5T B L IT & /Y
PE, AT LA 35 1V 22 B B IR AR DT 45 o W44k SR 3R W i e
BALZE A LAIE % TAE, IF5@ B B0 4 5 50nT DU LUK [/ 15 5
BB R . HLA R B R

AR SCHETT Y B 2R bE SR A0 B8 B B A IR TARE T AY
B B2 1 AT A0, SR S A B N R A A R R R T A

R, T AT AR P R BT

S 3k

C1] Mok, skohatk, BN TR SRR A [T Al K e TR,
2015, 3. 75 - 84.

(2] phoe24. BRR/NIR RGNS (] Bikds TR, 2013, 22: 110
-118.

(3] sk#tdd, & ., % . BMMADDERRSNALEIE (—)
FHIWRNTEBEARBKRE R [T]. EFEFEHA, 2006, 2
(2): 71-176.

(4] BEWE, BIER, EEN. AN TEEER R ERES [J]. B
T4, 2000, 28: 102 - 106.

5]k B BiHESHMSAS M (ML Jbat: iz Tk g
#2000,

[6] BOGHL, £ #, sKEW. DATEWKRE RIS U] iH5&
AL S48, 2011, 19 (3): 503 —505.

L7] e, dRuknk, WA, 5. B F 506 10 55 3088 1 DR A
M E ARG ] RE5H¥%M, 2013, 25 (4): 641 - 644,

[8] LiJ, Chai M. Design of 1553B avionics bus interface chip based on
FPGA [ A] .2011 International Conference on IEEE Electronics,
Communications and Control (ICECC) [C]. 2011: 3642 — 3645.

Lol & &I, Ju B sker €. ANTE® HBERAKEAR [T] FEA
K, 2007, 2. 35-37.

(107 sk3CHl, SekdE, R, . D UEBIRSE b LB BITEER

ol [J0. HEEHLR A, 2013, 33 (12): 3477 - 3481,

(110 ek, & 1, 8 2 PN TEERSEM &R [A] . 2009
FEAE AR S MR A K2 [Cl. 2000.

[12] Ben Y Y, Chai Y L., Wei G, et al. Analysis of Error for a Rotating
Strap-Down Inertial Navigation System with Fibro Gyro []].
Journal of Marine Science & Application, 2010, 9 (4). 419 —424.

[13] Lefevre H C. The fiber-optic gyroscope [ M]. Artech house, 2014.

[14] Farsi M, Ratcliff K, Barbosa M. An overview of controller area
network [J]. Computing & Control Engineering Journal, 1999,
10 (3): 113 -120.



