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Analysis of Missile Storage/Use Environment Based On Fuzzy Theory
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ABSTRACT: The work aims to compile the missile storage and use environment spectrum, analyze the missile storage and use
environment by clustering, and guide the missile storage and combat readiness deployment in all regions. In view of the influ-
ence of different environmental factors on the life of missile, the data of natural factors such as temperature and humidity in dif-
ferent regions which affected the reliability of missile were collected to compile the storage and use environment spectrum of
missile. The storage and use environment of missile was classified by fuzzy cluster analysis, and the best classification was de-
termined based on a certain threshold value. The data of temperature and other environmental factors affecting the reliability of
missile storage and use in a certain region in the south of China were collected to compile the temperature humidity environ-
mental spectrum. It was found that the region was relatively humid, which had a great impact on the missile life. The database of
corrosion environment in 10 regions was sorted out, the storage environment was classified by the maximum tree method, and
the optimal classification threshold was determined to be 0.9. The storage environment was divided into 7 categories. The com-
pilation of missile storage and use environment spectrum and the cluster analysis on storage and use environment can provide
scientific support for the evaluation of missile life and adjustment of missile deployment in each theater.
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Fig.1 Environment spectrum compilation process

DI BE VR BE 0 B, 5 IARGIRE | R IR
R, RIGGIHECE R R X [ A b . ean,
AT RORE, A 20 22 50 AERLISE, HEHbRAK IR
FER-44.15 C | BARMIXHEEE R 3.1%, iR~
35.05 °C . s XTI A 89.4%, FIT LAk $E G
T8 DX ] B AT L3 ) 5E S [—45,36141[0,90], LA 3 “CHE
FH 5 CH—DIREREE, A 5% HE 10% K — B
15T T T2 % 7 A ) WA N A L - S VAR 2 e
— 7 s U A R R - DX R ) VR AT, A5 1 2 b 1Y)
T -V BE T . AE G R R I SE AL L, T A
R B TR, 2 122 1 X A0 1 2R PR 33 i 25 I 77
B,

2 INERESH

AL W I AF PR T, S B PG v AR | AR |
2, KM il w5, MR, A
A BRI DH 20 S B A A AT o T AT Y 8 4
e, R R — XIS, BeA IR . I
HVEZ B PTATIIE B A A, (RO SR L LB &

e & Wb S W SEPRIE DL . 1965 4F Zadeh 4 A50HH
8 B S BIIG B E LA, R AR S 1 —Fh
#0170 1969 4F Ruspinid 751 ARSI 43 00 HE 2
PRI 2 A, 3. [ 22 3 XS RIS b i A7 T IR
AT, B4 Z T LA, b 244
B PR T S LY (8 ) B | 3 T R AR 3R 25y
Mr, BIARIEBORI S0 OC 2R, 4 IR — 5 BLR A AL A X 3
Ptk A o0 BT — s B 2B, R AR BT S
Jrn 2 a2 A P AR IR R Y S
17754, ARG AA 4 [ 4% M SR B 25 18 1 10 T3 A7 7
AR R, Ry 5 23 AR AR A

2.1 kRZE

DI RATECRAL, e 34 A, g
BA X = (X eees g} o L 26 S Wi 0
FECIREE . WA WL S AR 6 MHERER
FROE, DAAS RN 2 X s g b e R ( STiRME )
VE s e Bt , 3 S A (0 T J ok B 5 540
X = (X )34x6 o

FER A2 A PR AE AR FH I, T DR SR JEAPY,



F178% F 12

XUBET . ZETHOMIBIE 10 5 S0 A7 R 50 - 97 -

B m DL RAEEAZWRTSE T, 45 5
FAAF T AN NR N TTIE X, BIZE k DLEAN
55 ) AP | AR S AR E R e
AR TTE x;, TTRAXE m AL T
BERR AN R AL BTk -

% =%z;nxijk )
X :imzlmakxijk’zlmak =1 (2
X; :max{xijlaxijza”'»xijm} (3)
X Zmin{xijpxijza“‘»xijm} 4)

L) ). B). @A FHMED: . IACE
B RS MED:, H achs kK ML RED
W, RRIZEFIT G

FE B R SEIE A AR R I M, 32 5 A —Fp
Jiid, RIVR R B X6 2% AR AE AR VE FH EA T bR -
g R 06 56 [ 2 AR o AR s, B RTTE EL N
HPTARE P E RN, sk B2 e 7 il 1
—AEESHC2, 0% 6 AR AE n Rl 4R
AT E O A ar s, 15 2 s K R
AF=(AFexn, WA Z I IIE D+ AF; 4

AF, :%ZTAF“( (5)

ZITIE T SR LU 2, T B Ll N B D R i
A AT N A S0, (RS AT DAHERR EW T . gl
F e LR 5 1) 4 A AR AT I 0 i i 40
B, IR RS A PRI KR AEAS 8] 1 ) S5 9T B ik ]
T2 SLZTN H X ROk MR B . R SR A %
A, A e i PR 3% B AT A5 380 45 R AT E 32 38 BT
BRI xijo VARLEE ZR ], 7T LIk 4 [T 50 4F iR i
(AR (ELAE A TR X TR R RR, SRJE LA 5 C Rl
530 25 HE AN TR R X L B4 o s PR, B TR S
B MR SFA R, 2T LK RIBgEE R 1 °C
EE

2.2 EIEMFERE

L ry FRFEIEME x5 X ZIE BRI
AT RASR T 50 AR 7 3SR A, AT A S AR A B R

R=(Tij)34x340
6
T ZI_CZ|Xik_Xjk| (6)
k=1

K. ¢ HE Y EE, [#i153 ryE[0,1], FFFE[0,1]
H o HOT .

1 i=]
Hi=11 o (7)
! szikxjk I+ ]
k=1

6
itqj: M =majx{ZXikak}o
i p}

F(6). (7)53 0 Fy 4 0 (B Dok 5 A i AR . 4
A MBLOAE, NIRRT

o r +1

1] 2
2.3 B*%

AEARUHE PR S T R B AR B, A AR T R A R
SR 1 52 BB 4 AR B I RE P T R80T, 2
L JII

1) DA onZ e, UABRIAERE R oTE
Fij ﬂ‘ﬂ‘ﬂﬁ, @l:’:ﬂ**ﬁﬁﬁ%jﬁ*ﬁo

2) BWUE 1€[01], EHAEMT AME, 153
— AR K, 4% 58 A SR R — R AE A K
75

2.4 mESZE

FIH BRI RS, B —Fhsh A%
X, ERRERRSRN MG, FEAREE WEF 5>
RN, W ITFEFEGIA F G Rk B 4
KHMHE A

Wor AR F A ERZE, n RS | BT R
B, 10 X NEB | ICR N K AR 4

)

1
X =—2 Xjx » k=12,--,6 )
n =
e X N ERREREE K AR 24 (
n
%, :%ijk , k=126 (10)
j=1

WP AR AR, B P<n, %83
B T BT A R A 25 F R B 2 I — 2R
Z /DSBS, WA TREEE P-2 MIrE, Il
A F&iitg:

11
ﬁan%ﬁ?%ﬁ%%%ﬁ%ﬁ%,ﬁﬁﬁég
WITER MR, [N FEBOR, Bl 28s 2 )
THENERE o, & F IRFEERTGF, , Rk
R F S FAEE. MR F>F,, il
KB fEFTA S B, EE F -F, ek
(9 F TG IE B A AR de e A MR, BT X I 4 732 R
i,

3 HBIHE

3.1 MTFIRE I 4
21 B A G SCRRBTRE, i [ g A 5 i ol e 252 DU 4



+ 08 -

%K b TR

2020 4 12 A

6 FhIAEE N E H SRS IR 1, LU 1 h DA

AL, RBEMFE S 10 °C, A X R 4> (0,607

(60,75). (75,90)F1(90,100)%5 PUAIX 8], 45 it H7i%
MR 1 AR BRI B A, 1S BRI R, W
F2. R 2 T, IS S B, e E

3.2 IMREESHT

ARMBUE TR, LURE R Vb4 B

5 B 6 DRI A fi 5
EEARE T, DUH S 3000 A7 75 6 A VR TR RHE

LGk NS

K FFE/RAERERT 10 DI AR, 452R W3R 3.

TR AE AR
*1 EMERERZEAFASITEE
Tab.1 Monthly average statistical data of environmental factors in a certain region
A WEHER
MR/ C AR BE /% H B 40 [ 7K & /mm [ 7 B85 /h 7K pH 1H
1 5.1 54 31.5 26.6 46.5 4.85
2 9.3 61 79.7 22.7 29.4 5.01
3 11.3 70 126.4 37.0 37.3 5.12
4 14.5 73 111.3 61.6 55.9 5.45
5 20.5 77 141.4 67.3 41.8 6.12
6 25.5 81 113.0 220.0 92.2 6.29
7 29.2 85 192.1 161.3 35.8 6.57
8 32.2 83 211.9 103.5 34.4 6.71
9 27.6 78 137.6 108.5 46.9 6.42
10 20.1 75 85.4 119.4 111.3 5.73
11 14.7 68 74.4 45.8 44.0 5.38
12 8.4 71 342 22.0 37.3 5.27
*2 HuSRE-BEE
Tab.2 Temperature-humidity spectrum of a region
HIXRIE % eV
<0 C 0~10 °C 10~20 C 20~30 'C 30~40 'C >40 C ait
0~60 32.5 85.0 451.2 740.3 745.8 28.1 2082.9
60~75 42.6 467.7 864.6 875.2 21 0 2271.1
75~90 453 572.9 1359.6 1125.7 6.1 0 3109.6
90~100 0 164.5 495.8 590.4 85.0 0 1381.7
A1t 120.4 1291.1 3171.2 3331.6 917.9 28.1 8760.0
*3 TAHEBMRESER
Tab.3 Calibration results of ten regions
o, LA
it WS o B theE AR
1 0.4352 0.2319 0.0952 0.0450 0.0650 0.1277
2 0.3658 0.2569 0.0360 0.0640 0.0845 0.1927
3 0.4211 0.2125 0.1056 0.0728 0.0327 0.1553
4 0.3324 0.2516 0.0929 0.0507 0.0890 0.1834
5 0.3936 0.2604 0.1167 0.0734 0.0788 0.0772
6 0.1234 0.2891 0.1125 0.1541 0.1423 0.1786
7 0.3012 0.3716 0.1947 0.0435 0.0403 0.0487
8 0.3834 0.2996 0.1132 0.0621 0.0338 0.1080
9 0.2514 0.4125 0.1059 0.0124 0.0794 0.1384
10 0.4657 0.2134 0.0812 0.0673 0.0428 0.1297
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Fig.2 Maximum tree
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Tab.4 Comparison of clustering schemes
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