o H TR
+ 110 - EQUIPMENT ENVIRONMENTAL ENGINEERING

144 %10
2017 410 A

REFAATEIS R F IR

HF FAHP 5k &R EmAn= M m BiIE & s
R IR B IR

IEW -, Sika°, BFE", EXI°
(REEEZT afMBI0IaE; b. RS, ST7H RN 221000)

N

WE: B MEHE R RERME LT OHRBMGRETE, Tk ARBREQDREMER A A5
FRAFR R, B B 9B B R 57k (Fuzzy Analytical Hierarchy Process, FAHP ) % # E 4547 E , & 5

RERFFHERA, FREBAFZHEIN TR, R B RHIRIET F ke T AR 20,
REN T ERBRKREA AT AL, e REHRBGRERATHE 52 LB

F FAHP 5 &
894G

g K

K Aaedif; R&IRE; KERE; FAHP; wiR%E

DOI: 10.7643/ issn.1672-9242.2017.10.021
FESES: TI07; TG147
XERS: 1672-9242(2017)10-0110-05

XERARIRED: A

Function Damage Condition Evaluation of Power Truck Based on
FAHP and Grey Clustering
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ABSTRACT: Objective To evaluate function damage condition of aircraft power truck. Methods An index system was
established based on the functional structure layer of power truck. The FAHP (Fuzzy Analytic Hierarchy Process) was
adopted to determine the weight of index. An evaluation model for gray clustering was established. And methods for
analysis of index sensitivity were proposed. Results The applicability and the effectiveness of this model were verified by

an example. Conclusion The method of FAHP and grey clustering can make full use of the information to evaluate the

function damage condition of power truck.

KEY WORDS: function damage; condition evaluation; grey clustering; FAHP; power truck

WAAY RS R ESR, 2R —
SEREIIRE S ke k. B A TR MRS 1 3T
fili R BE SRR S 9 55 o, [ Il 2 B A5 7 5
GORBERE A M F T2 R VAl B A | S A SR T
BT BERRAY . ATET TS H 1A A IR 4 B D REAS 1
WA EAL, 2R RIS AR 00 P07k, MR i IR 4
AE 77 56 I PR B AT 55 R DR Bt B34 N 8 56 R 4] W et
T DR S A G, B MR PR A & o I

i B 2017-05-12; f&iTHEI: 2017-05-12

AT IR A DRI RS B PEAG T v, DASESE
U5 AR P SR R .
RKEDRBORE A kR8s T
DMEA 50 fiFAh 3L 3T R R s 5
P LT DL 30 RO 2 A IEA D s T R 45
FIPEAS 5 7 e RAE B PR Y T L4
ke SR BB 25 VP AT 7 U104 | Hoh ) g
T DMEA S#it# B9 3P4k 7 0 JEA B 5B o0 i

TEBE N A2 (1992—), B, ThELA, Ht, TEZHELFTEOHMTOERERR,
#,

BRAEE: 33% (1964—),

IAEMA, HE, HR, TRALTOAEEREERS BR,



B4k FioW

INEHRSE . BT FAHP 5K 3R IS A2 b ] B I8 4 D R A IR S0Pl

< 111 -

B, BAHZOT B A g R B R (RN R i
FIREHA I B A AT HIT o 56T 200 A TPAN 5 Ik 2 500 1
LB A /DI I R P AN 5 o 56T DL I 07 0o £6% 1)
At 5 3 R Tl 2 IR 285 R DA Ok T A S BB R
SREL T R HERE , W12 e T 205 BAAE N IR
PP AG 1) R, 2 i 8 I 2% R 3 T RS A E L
M, W AT B G PEA TR AR g fai . Sk
(1016 %3 A £ 37 T AHP SR80 s S
TR PG AR, 5y b SR T D R0 A B 1Y
FEEPPAL , (R AR A 25 R B PEAG 1 K £
RO o SCHR[ 11142 H 04 3 TR 2 U o A i DA
2 SRR T PEAR AR, (ER TR PEAR 0 K bk ik
A BT R

FL YR 2 SRR A D T 0 D SR B D L R R
%, HOReM RSP A (E BT . A
FAAR A FEAE L UL, %0 T A PEAS R — 0
IREPEFIB MR E e R TR EExdik, SC
AL T I TR 2K /1% (Fuzzy Analytical Hier

archy Process, FAHP ) FIJK (0 B 1k (K PRAL AL, Jf:
XP I ESEAT T B X ek o 2B TR FAHP 7 7] L
e KPR b R FH e PR TS A OB A 35 2., IR R E
BB A BRFE bR B AN R 1 ()8, A5 2R AT
DL L R ZE D BE B 03 RS B0 EAR TR L AR

T iEtR IR &

A R REI 0 HAT R 20 2 A1, DI A ik
A M REI IR, RS e 7 D BE 20 it AU 24 4 2
AE A A2 U2 MR R A (Y D AR A SRR AT 55
B r IR A B D RER 7 I BE L RAELINBER I R 5L
PR AR LA FER , $2 IR B ik
g g P U A2 T R O3 RS PPAR B FE AR AR &, AniEl 1
No HAP R BRI BE S B RE, RIPEAE A B s; 17
PERGEIIEE . KRG UIRE . ] R G RE AR
YERGIIRENA 7 I R RGEHRINRE, BIPPAL — 24
bis PUASTT R IT Z )5 (R AR 0 A6 hn

1

LR D e RS
I
| | | |
frit # Lot VeSS B RS e BAERGTE
I I I
5 I H L 1%
g | | E | BL| | B R i . || ®B N b
lla| | || <] |2 2] o] |®] (%1250 1E wl |m| |E
H ; ) i = M| (A ||| A 5
AR AR E ol e | I ol ol =] |+ 3 & %
4 fie /
o || SRS | | [ 2R | || || | AREARL
L SR AR SR A B A
®1 BEFPRERGEETGERTREEMEHSR
I\ ER% . 13 J *
HEEER - = = IEI 1
3 > = =
Rifl FAHP Jlb THEARIUEROBNSE . FAHP B RERSDGe
PRI AT 55 R AP A — 7007, bt J
BT AMRIA L, PARD ity 2 ,
FIBORIE R . BT R OBORR I b fe e g 0 T —
BRI UL, DR IR 525 1 6 R A T SRR Lt AT R2 BMRERE
WCHE T 3 7 ORI R P S R O — » R B
W, FEAGACRI IR ARG EIAE . TR 6 bk 05 TR0, e T B I
HITELBRIT 0.6 TE K a; o T 1454
1) BB AR S HE R AL bR . 4> 0.7 T o TN R
—GIRFFEEN 1, “HIRRICEN o, TR T R 08 T o T3
KFH py (s j=1, 2, ooes q) HHRBREBLERIH 5 09 T o TN #5452

ANREG, WA, SFYUN HERIBO R EE I 2.

0.1, 0.20.3, 0.4 S EbE, 1E A EE RS R H kb




<112 - o TR

2) FL AR BT B o AE T8 bR 2 HE T
LA, AR BB IR 1 Lh — SR s K B
8 R\=(rj)g=p» Hr,

1= (=) /[2(n=1)]+0.5

5= P (1)

= z:izlpﬁ

3) IHHE AR ARACE o B — TR bR A W R BE
Ru=(ry) gy A HN ) i 0 — Ak, FREA TSR O3,
5 A X T BRI A G AGE

o, =(0268,0389,0207,0.136)

38, 2RI RO G R 40T . EE BRI . )
Wi R, W1 RIS bR A AN

®,, =(0.316,0.258,0.231,0.195)

,, = (0.284,0284,0.432)

0, =(0212,0272,0516)

w,, = (0.600,0.400)

22 REBEXITFMHER

AT DR PR X 8 U m DR HE AR, s A
[, MRAE XG0 THabr j IAEARSCIE X, Xt
AR X 5 @ BEAT A At . BRI oY,

1) i F8 ik R A8 bR A

2) WA IPAL I, SRR . BIAK bR
EVQTERENRE b S A28 IO P70 OO P20 - X
1 a, (k =1,2,...,s) F{E AT AR 405 S B ) 350 ) 28 SR 5
PR FE 28 S0

3)@jzﬁﬁ%ﬂ@ﬁoéﬂ%%iﬁ?%k

4%‘%9%&@&@%1,&4%135%k_1
AR oy TS ket | A TREBIL I g o3,
BE R T kKK = AL AR 5
FEOVG =02 msk =1,2,08) o WEF £1() £ () )
YRR LIRS DK AR B E o, . ayy »
WK 2 s

oEOF

fi®)

5 5

VAN

>
s Oy G000 0 0 0, X

K2 =R R
4) BRI R LHE. MT j #EhR—4
SIIUE x, S () RIBATHR I HE TKE £ A
PALBREAE, b 4, = (o +,,)/2 o f (%) FdE5 N

2017 4 10 H
0, xelo,,0,,]
fjk () =1(x-a )/ (A -a,,), xela 4]
(ak-l)/(ﬂk -a;,), xela 4]

5) WEXMG i =1,2,n) KT KL k(k =1,2,+-,5)
% & KON

5 =3 1 (), )

o, KRR G RSP R

fh max {5} ) = 6P FITRFS § TR KK k. S
HEAXGIRT ki, RIS AR AR A KRR
Hy RN 45 XTGBT o B th 5 R 1
BIZER
2.3 HEHNERHESHT

1 TR £ — 2 ) L, AT B2 T 22
BRI AR . JET UL, KR TIET R
RESPHT A AR T A 4 R

D) W BRI R SR BT
i A R BT S ) BT A
o I, FEAEFIA KIS A BRI RIS, W AE
5 =5

st (2) AT
D W CANE)

5 =Y ), @)

2) W AR A R AR AL A X ] . Y AE AR
Pt PR ELIN , PPAG 25188 A A2 A, WAL E R A
NHEMFRE S EHE R Z B R ER, Al

3 [ Jr SR AAIK ] Ho iy QR T
DR @5 O KB AR

RMKE X
TEARZERAAE RS SRR
' v, v
0 , o', 0+,
; ; fo,
|
|
|
|
oo, ; ' 0

J J J

K3 SRR ACE R X [A]

3 LB Hr

DA W A4 3 46 1 6 v ) 21 AL 458 0 F 9 4 S )
BEATPPAG 4307 o 38 3 GETAL | B AR TN 5 R o i
AR ARSI WI I B E, 32 K ORI T7 1%
KA H I RERA TR

WRISFEAR SRR, AR Fn A B AE



B4k FioW

PNEISE : HeT FAHP 5K (5 5 2 14 i 25 b T P, 9 4 T e 40 RS PP Al <113 -

IEARfEL . REATEARRI 2> R oe ks A, it BB
4 AR BB IR AR X IR W AR AT IR AT 48
AL 50 A DI REAR S PR A (A A W S B, L
* 3.

RREF 3 AR R HACA T R A K FARAR

PRVESR B BE T A S, IS B 45 7 AR AR K 2R
fER R BUE S, W3 4.

WRIEER 4, BELGARRBOIA AN, BT
AR ETIKE k=1, 2, 3, HBE RS, 4
L7z 5,

®3 BiEFRKE. BE. THERXAE

Bty N IR SEHE
914 FE ki — 1 2% St —‘%‘ =1 1 = 1 =1 1 P 1 J\}mﬁ
—gFRbr  YdsbR =S (x) R0 BB () SERE S (x) x° X
e X 0.1,0.25 0.25,0.50 0.50,0.75 0.75,0.95 0 1 0.20
1&5)
0 X [0.1,0.25) [0.25,0.50)  [0.50,0.75)  [0.75,0.95) 0 1 0.28
THERR Hat X 0.1,0.25 0.25,0.50 0.50,0.75 0.75,0.95 0 1 0.15
. i g [0.1,0.25) [0.25,0.50)  [0.50,0.75)  [0.75,0.95) )
igg X, [0.1,0.25) [0.25,0.50)  [0.50,0.75)  [0.75,0.95) 0 1 0.30
G
» Xs [0.1,0.25) [0.25,0.50)  [0.50,0.75)  [0.75,0.95) 0 1 0.35
o X, 10,25 25,50 50,75) 75,95) 0 100 69
7}%?2 %%EH*).L 6 [ s ) [ s ) [ s [ )
Iﬂ;;' 3t A d [10,25) [25,50) [50,75) [75,95) 0 100 75
A Xq [10,25) [25,50) [50,75) [75,95) 0 100 30
HAEDIRERE X [10,25) [25,50) [50,75) [75,95) 0 100 50
MBS TIRE Xy [10,25) [25,50) [50,75) [75,95) 0 100 40
O EREDIRE X, [10,25) [25,50) [50,75) [75,95) 0 100 44
RYTIRE HTEESE X [10,25) [25,50) [50,75) [75,95) 0 100 25
HEMTTES X [10,25) [25,50) [50,75) [75,95) 0 100 60
. L PRERTIRE Xy, [35,50) [50,75) [75,85) [85,95) 0 100 80
BIERG . ™
Sk SMEVERIIRE X [35,50) [50,75) [75,85) [85,95) 0 100 85
NERHLH X [35,50) [50,75) [75,85) [85,95) 0 100 75
4 NEEHRREALREE
* EiIERKEBURNAHE 4 ZERLNH
J_‘?% Xl X2 X3 X4 XS X6 X7 X8 X9 X10X11X12X13X14X15X16 41 Ed_\yi;F{EzE%

£(0 97988592 0230530 027130 0 0 0
f7®) 63534.2826652437.22.73.8638553 0 0 0
£f® 13 02155427.2933.7505.93.44.26485223.1
S0 0 00 013074039380 0 0 438562

®5 HERERHS

e g A . CEPAE LRRIREL

RAFHTRAGS RORSE " BfERs
SRIU

FH o) 22.5679 22358 82581 0  33.0681
it SF 49830 247341 105761 0 55.2932
B oY 21382 105262 33204 7.5382  23.5230
e 5 0 0 0 12.6702  12.6702

T max (6] } = 67 =522932, WP XL 4T
BERORZS Ay rh 2, I FE B . N —S IR
KF, ITH RGO FEEERE, HIZB R4 HLs)
M2 BRI 0 5 R R G R P R G 4 1
BEREAR, PR ke #5475 P 4R 60 A R B 1 A 55
BRAE R G F AR | DRI 5 BV A2 5 i A2
BeAR.

4.2 FEFRIUEZ TS RAY RN

A5 T 0] A [6] B4 55 Z ), FE A 2x B 22 % A
AL B, FEH A GO EAT S5, IR A AT
AW EE G2 BT, HAb I REE 2T MR F
. —Zdetrth, T RGIRES K HE R G IRERL



114 - *om M B TR

2017 4F 10

T IR R, K T A AR A A A 45 AR T Y
SN R Ry 8 o DRLE LA gy 5 g D AT R BT
o, +o, =0580, B (2), (3) RELABPRIEFRL
£

o, =0475, o, =0.105

B w5 o WEZIAS] 0, > 0475,
@, <0105 Ju [BI W}, PFAf 45 R & R A2 4. g i
max (6]} =), PO QISR T RIS, RYIEZL
WA AR G IR BAT 5, 5 24T AH LAY D 24
o ZEEREIR T AL SRR, P A48
X PPAR 25 R L B S

5 &5iE

SCHR R I T FAHP 5K (0 R 05 0 B IR 4
DyRER AR PRAG T 1% , RERS e K BRI Mo A A 2R
B XA IR D REBOPIR S TR | & B A Y
PG o IR DI RERL ORI AG S 43 1 B LAl
RT3 EEACHE , TR 2 2 28 SR Al B W FE 4R Bt 1758
S o T — 28 B E RS 00 i R A R R ]
L, ARARMA R YR S50

ST -

(1] T2, Wl e saa@miE AR M. dt
B B T AL, 2014.

[2]  OKTESR, EhEE, B, % 3T DMEA QIS U
AR ZE S TS [T]. B AR TR, 2013, 10(4):
126-130.

3] FEidd, AN BT HAGRARE R 5k 358 05 Ak A

T[], LT 244, 2005, 26(1): 72-76.

ViR, B LB, XUk, TR P A I 2 1 He
KRR RG], T EIEM, 2012, 25(4): 43-47.
G, W%, B ST DU R 45 () L3R TR A
HEBIVEAG D). bt T K224 4), 2012, 32(9): 960-
965.

Wi, ZRAERE, FokBH. LT DL IS 0 R a8 B 4 K
PG TEAREALT]. RE TRESHE TR, 2007, 29(2):
329-334.

BRmest, X, e, MU RSB S o 22 M
LEVPABIRIT]. W T AR R 2E2E4], 2009, 21(3): 84-88.
WULE, BRESC, TR%. T AHP FIRFRER A
R/ TARR A TEAG[I]. U1 = T2 4%, 2013, 34(8):
69-73.

MREC. % RS BT R ITAL Jr ik 5E [D]. dbat:
% T RE2ERE, 2013,

Mifil, ToKBH, B4, %5 2 BRI R R an &
SR ITEAT LT [T]. kO SRR, 2008, 333
T)): 45-50.

T, WHAE. BT 2 HAR 2 4RO PR 1026 5
P ERATEIIE]. FH e TP, 2009, 23
(3): 20-25.

A A KRR, T R AR RIS S AR M.
Jta: R Tolk th Wit 2007.

XU, Bk, 2R, . LT =M AR5
R & YAE A R IR 55 TR ITAR[T]. 26 = TR =B
#, 2016, 30(5): 20-24

O, #REkE, PN, A PEAS RIS TN R M
NEFHM]. dbst: ER7 Tl ikt 2013.

BN, SCHEEE, MIRE, & R TEUIE RS TER
HLBB T E 25 A TP 5 RAUE T [0]. Sedb fy Rk
i, 2013, 40(5): 48-53.

SRHOZE, JRAA)Z RS HT IR SRAE S B T HRALRETTAN
1. k15358, 2012(6): 106-108.



