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Research on Fuzzy Comprehensive Evaluation Method of
Ordnance Maintenance Material Supply Effectiveness
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ABSTRACT: Objective To solve the evaluation problem of ordnance maintenance material supply effectiveness.
Methods A supply effectiveness evaluation index system of ordnance maintenance material was constructed, and a
fuzzy multi-level model was built by incorporating the method of FCE into the supply effectiveness evaluation.
Results Fuzzy complementary judgment matrix was used to confirm the FCE weight vector, making the distribution of
weight vector more scientific and reasonable. The weight vector reflected each factor influencing the supply
effectiveness in a more objective manner. The new fuzzy synthetic operator reached the purpose of subjection degree
synthesis and comprehensive evaluation. Conclusion The feasibility and validity of this method was validated through
a supply support example of one material support institution.

KEY WORDS: maintenance material; fuzzy theory; evaluation model

TR A A B LAy 3, B A A ) DA R R AR RN R 2 — . AT, KR
PERLA AR KA HCHNE , R T2 e b (RO PRt B % 25 418 2 b1 (6 R AICR DA R — AN 3R 4 FE 2 A9 7]

IFSEEE: 2014-09-08; fEITEHA: 2014-01-09

Received: 2014-09-08; Revised: 2014-01-09

TEEREIN: XE®R(1978—), 5, IIREEA BT, D, T2HA DO NEEFGRETRR.

Biography: ZHAO Jian—zhong (1978—) , Male, from Guanxian, Shandong, Ph. D., Lecturer, Research focus: equipment integrated support

engineering.



- 46 - % % 3

&S 201528

A [l R — IS R MERE ORI TAE . HAl,
FEEE AT LIS TARKAE T , N BSE bR vPAG A J
BFIZHEARVTPAG , SC B T E VEAR brlnl € AR AR A S &
MEREITAL . SEZEAR R A B AR A AL R OR AR
VAL TT RN C U TARK A R, BT e dR b 1t
PRI B3 R Gt B 28 T i, 2 FoB 9
PR BRSPS 7 AN W S T T g b4 B PR B
RBORVIAN , R 1 S 723 & AR B A48 44 1 B
BRCR . FERENA T2 L5 BE Al R 4
BEAT TR, (R 22 (S A DA e R 7R s 2R
GE B RCRE S AR DR B AL REPPAG J7 THT, L T8RS
A g bt BERLOR R TT T ARSI A R Z . Rt
A W BN B AR A YEA S ) BN DR BRSO A
1T RGN

1 TSR R RIE L

AR A YA S MR R RO PP Al PR AR 2R
IO N7 AR R A PERRIAT A3 HT B3RS A
BATGPTAL RS AR ZE K, I RE 8 B it 5 ) 2 2 A 4
BRI DR RCR () 2 0 HAREER o DA 2 FFBA
XM VG Bh FER BE IR A T SR AR | EE ST R AR
S AL R SO PPA TR R AR 22, BRI s A
B YEAE S M LT RCR AL P AR AR FR 388 Y S22 R 548 4
B 1R .

2 MG A TSR T

P25 5 1AL (Fuzzy Complementary Evaluation,

FCE) 1 Ay 58 P43 B A1 5 0 M 256 48 I ) — o oy
7k, O TR R (25048 BRAE S AR 1 15 3]

JRZ R TR F AR RN RS, —
BRMIZR G VPG 5 R R REARZS SR R =
PR R AR, B AL O HERRIE . BORIZR 5 PRl
B9y e B KT | A DY 20 SR s R R L S P 2 1
J =0 T [ T, SCHORETE A ZH RO 255 DA A Y £
Hih b X =7 WA T R

ERE R B RENERENHE

PRI JZ2 K 23 Ak T ] P DRI R A A it S A
L, AT A R FEASEAN) T A0 WA A = A B RO
T, 08 PSRN A bR o SR A4 AR 1 o P A
AR RSB DRI R A RASU R i g 2D R AT R

1) 375 % ZEAREASIHE [ 14 LU 31 s B2 e Ay i A6

2.1

I
SN B e A B
DG [R5 K

E3
&
# Mpizisrgs
it i
I
b
[ - BN
i ek
T
i &%
H 22
b Lt
f [FmRw
& SBURE
| [znmim
LR
| [T
Bt

il

Efz e
BORFOREIENE

ﬁP
BAAR %j?ﬁﬁﬁ%%
J BRG]

K1 4Ee it B CRECR AL R br A 2
Fig.1 The evaluation index system of maintenance material sup—

ply support effectiveness

ML AN AR 5

2) XA RO AN AT — SRR 56 , 5
=02 AT — B KL, 75 & E — BRI 556 3
B ARG BRI TR R G

3) WA I

22 BEAZREENHE

W IEAL S5 3 R (Vi) VR (Va) L (vy) L 22
(Vi) 5 (Vi) J5 5 AN A5G0, KA s YR AE A b4 1 Or
B BPTEAE AT IR V={Vi, Vi, Vs, Vi, Vil
221 EEIEHFHEEZTEER

FEVPAL R ol e e R R A e
VAL BRI B R AN R Fridk

FSE$rin)



LRAVE AT U

RO DA AR A AR A S R OB 2 S PR IR 47

1) Fatbn BB I B E o B0 5 DITFIESE
BUE 5 - 8 95% L E, KK 85% ~95% , il
75% ~ 85% , 7% 1 60% ~ 15% , %5 1 60% LA T o it
A, v={V,, V2, Vi, Vi, V5)={0.95,0.85,0.75,0.6,0}

2) FENL SRR B PR e SRR . ATHBR A
S5 IAH T DX I S G BRAR H OR (AN B B G, i rh
SRS A TRORI AL BRI 2 B S )
XM SR 0 B, SR At A X [R]85
IZAR IR G SR B, AR AR X a] s, XoF
ZAFGN SRR B R, AR AR (BN 25 SF A SRR
KRWME 2R

V4 V3 VZ Yl
\/ \
//\\
v \vd I N | N/ N |
60 67.5 75 80 8 90 95 100
n/%
K12 S R R AL

Fig.2 Subject degree function

FARBRVPEE ISR B pR AR B R RN
1.0 w = 95%

wVi(u) = {20(;,,,. —0%) 0% < <95% (1
0 HoAtly
20(95% —w;) 90% <, <95%
wV,(p;) = [10(% -80%) 80% < u, < 90%
0 oAt
(2)
10(90% —p,)  80% <u, <90%
whs(p,) = {8(% -67.5%) 61.5% <pu, < 80%
0 HiAts
(3)
8(80% —w,)  61.5% <y, <80%
why(p;) = {(m -60%)/7.5% 0% < < 67.5%
0 HiAtl,
(4)
(61.5% —u;)/1.5% 0% <p, <61.5%
wVs (u) =[ 1.0 w < 60%
0 Hdth
(5)

222 EMERHNEEEREEER

8 PEFE BRI B R R IPAL S AR LS IrAl Y
L AL UF A VPAR AR E LS 25 22 PR VA T b5 1
SE S, IF ELE L RT3 b I8 T M I 5 9 1
5 B 1R 5% (0.8 ~1.0) (3 (0.5~0.8) . — K (0.2~

0.5) .55 (0~ 0.2) , S8 )5 FFXF SR Jm JBE HE A7 0 — Ak Ak
o Geita i (6) 1 G 2 PEFRAR R 25 S 9010
JEEE, B .

W) = Yo (6)
k=1

AV (w) Fom w BT Vg E R wol
B kLR GMANE sy FOREEHR w8 T VAR
kBl AR

vk SR VF L 5N R — R R T AN [F] B9 3
— B FE bR IR BENZAE I — AL B

i I PR Ak it e SR s AP, F5 B IE LK
915 A B2 B 52 AR AR o) i, T LMK 44 B VIR
T N AR G ARE EE TLT TORPEAL o T B Y
I R AR N B L SRR R, L T o R L
#1.

®1 ERTHR
Table 1 The expert grading table

B Bt ENESEE EN BT R R
43E 10,8,6)
B 1Em RS TP (HHB S 9.7.,6)
200 4 At AR (B HS8,6,4)

XIEEAEREE A BRE — B (FARLSME 10,8,6)

&ﬁ n 'ﬁiﬁg‘% , Ri:a[+bi+ci+di(ai9 bi,ci, dé?j'?']%
TR RN R 22 D0 6 R) R AR R B A 15
53 WS i B R TE EE

w, = R/Y R, ,i=1,2,n (7)
j=1

2.3 RHMAERETHIERE

TER 25 5 PRAl R b, A i A (5 U
B=W-R, At WO AUEE [ 48, R W B ¢ 2R 00
ORI S T ) RN LR AL A5 Y LR
AN FE AT R EOR R R PPAG B, PR
RIS M- )RR, "SRR Rk s 7RO
FAE AL o BRI, B

b= S, g2 (®)
=1

fcl:szn‘wl =1,

K (8) CTEMFF )AL 253 HIXF &
AR R FE AR AR AR 34, PR AT DL AE) ™ 3]
— PR B

bj = (iwzri;)

1/k

k>0,j=1,2,-n (9)



.48 - % % 3

BT OB 201528

P REEE R T — b5 v LA 2] H AR i R 8
FH A, I AT DL v Ik 3 55 7 B A MR 1 ()
R, SR FH AR S T SRR E & I, 38
Pek=2.

2.4 ML

P25 G A 25 A — B0 1 3, (HL0 5 PPAG
Xt G Y S8 % I O i 1] i AT A R SRR
o SCHR R I DA A T OB AL

HL I SRR I B R R Al 25 28 B i
ATCERBUF L ICER B 771, B DR RO & ) B
DICER AL 2 S5 15 RS B ("

u(v;) X,
. i 0

Z, u(v,)

PN N S RIS 3 i T [1 S B I RE
OIMAL R u( v))) 2R Ly R i e A 2 i
et B A BORY 2 2 (ADORG A (L, 34 e R 2 ) A
AR AR ECF R R . IBCEORTE], r A 2] Y
00 (0 S A TA], SRE S AR 25 5 W) 22 0 1) i 1 465
Heo CPH T R MHREEERMITERER , BUmiL
FECNu v)=b] | SRERR T LAFS 205 AR 1 10 DAk

+-
élil o

3 EHIH

TS G R R A USRS A OB LA S 61
RN DR B 75 D0 R LA B QA A 4R A b L £
BEASCR AP i R | B0 i i e 2 A 18 48 L
TRBEAURA L 25— AR LR AR e i SEPRARBLREA T PPA

EE AT ERNERERNHRE

F L 1A, HE D 2 ITAG HE bR o0 R A LR FR A |
2 RN R AR B AR GORHR RS bR L SR A
N
0.5 0.6 0.9
A {0.4 0.5 0.7]
0.1 0.3 0.5
ZATEA—BREEFRIR 1=0.1< £=0.2, 1 £ —
FPERG I 251
TSR F1 I 6 4 %) R I o 2, T A5 DU 20T
A8 bR A AL H ) 5 W=(0.5,0.37,0.13) . [a]34, Al )
TS 21 45 7 W 2 B A8 A5 2 1 EAL 8 B A EE 7
i, k2,

3.1

32 BEHEREEIERE

1) E SRR B 2258w B 38 2 X S B
BLIRAS T fif 15 45 A bR i 8 L AR A
(D—(5) "R PRME R R B
2) AR AR R R SRR . MR AR R
PR 25 3R g T B A T2 PR R P43, 45 Hh A I A
SRS B, T I LSS A4 DR B HLAG RCR AL 48 A A 5] 15
A ELAR R v
T 507 & F S MR A 4300 45 AR AR I T SR
FAHRE 0005 B, 155 % R A5 AL BEAH TR B T 15
FHRCFEBRSRE R . R
LR ST E N A={a1, a2, a3, a4, as)=(0.15,0.3,
0.14,0.16,0.25)
LR HIREEN
0.2 0.7 0.1 0
0.2 0.6 0.1 0.1

C=102 08 0 0
0 0.6 0.3 0.1
0.1 0.7 0.1 0.1 0

WZ8 4 PR B LA SCR DAL P A T a4 (1
R, 22, O nysRE oy

A-C=(0.143,0.668,0.118,0.071,0)

iz FH RIRE A 5 20T LSRR Z 0 AN R AR
SRR EE SR AS 2045 R b sk Jm B A B -

r0.143 0.668 0.118 0.071 O
0.1 0.6 0.3 0 0
R, =| 0.6 0.3 0.1 0 0
0.757 0.213 0.03 0 0
-0.55 0.369 0.081 0 0
r0.792 0.120 0.088 0O 0
R, =| 0.5 0.23 0.1 0.1 0
- 02 052 01 0.1 0.08

3.3 REEMRMENK

FEX AR 217 e A A Sl A
BT B A R HATIH — A B LAER K it
PSR AR B I AR5 i 2

Ww,=(0.12,0.16,0.21,0.22,0.3),

0.152 0.752 0.096 0 0
0.1 0.6 0.3 00
R, =06 03 01 00
0.757 0.213 0.03 0 0
0.55 0.369 0.081 0 O



LRAVE AT U

R A AR AR IR AR A DR ]

PGB

. 49 .

x2 NEMREER
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