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Comprehensive Evaluation of Structure Coating Corrosion
Based on Fuzzy Evaluation

LIU Xue—jun', YANG Xiao—hua', MA Guang—ting®, ZHAO Chen'
(1. Qingdao Branch of Naval Aeronautical Engineering Institute, Qingdao 266041, China;
2. Naval Aeronautical Engineering Institute, Yantai 264001, China)

Abstract: Fuzzy assessment theory was applied to comprehensive evaluation of corrosion of structure coating. The major
influencing factors of corrosion of structure coating were analyzed; analysis model of corrosion of structure coating based on fuzzy
assessment was established; and corrosion of structure coating was evaluated by two—grade fuzzy comprehensive evaluation. The

method was verified through experiments. The results showed that this method is suitable to practical projects; the information of

evaluation indexes is better considered; and this method has the advantages of higher accuracy.
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Fig. 1 Program to determine index weight of the index system
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Table 1 The standard of four grades scores

TRbRE R Wy
REZ 4
HE 3
L 2

HAE GBIT 1766—2008{ {43 FlE B iR = &4k 1Y
PG 7 )R 45 Hebm 0 B B AR B UEA T M, DL 2.

®2 RIPUFREEZUMREERITE

Table 2 The comprehensive evaluation of aging performance grade of protective paint film
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e e, ik e AL gt A5 FI7%
0 2 0 0 0 2 0 0
1 3 1 1(S1) 1(S1) 3 1(S1) 0
2 4 2 3(S1)8k2(S2) 5(S1)32(S2)5 1(83) 4 1(82) 1(S1)
3 5 3 3(82)852(S83) 3(82)852(S3) 5 2(82)8,1(S3) 2(82)
4 5 4 3(83)8k2(84) 4(S3)H;3(84) 5 3(82)852(83) 3(S3)
5 5 5 3(S4) 5(83)m4(S4) 5 3(83)m2(84) 4(84)
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Table 3 04 scoring method to determine weight
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ik 3 3 1 12 1 12 13 9.333 333 0.134 293
PiE 3 3 2 1 2 172 173 11.833 33 0.170 264
A 3 3 1 172 1 1/2 173 9.333 333 0.134 293
R 2 2 2 2 2 1 12 11.5 0.165 468
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Table 5 Rating of typical external structure coating (aluminum

alloy matrix) after accelerated corrosion of different

periods
M PN FEIR
YA s gt B PR RN S BITE AT
2 0 1 0 0 0 0 0 0
4 0 1 0 0 1 0 0 1
6 1 2 1 0 1 0 0 1
8 1 2 1 0 1 0 0 1
10 2 2 2 0 2 0 0 2
12 2 3 2 1 2 0 0 2
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Table 6 Rating of typical external structure coating (alloy steel

matrix) after accelerated corrosion of different periods
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2 0 1 0 0 0 0 0 0
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10 2 3 2 1 2 1 0 2
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A A J (1/3,1/3, 1/3) , W 3T 45
Proh

1 1
33

0 = |
0.2878 0.0671 0.0448 0 0 0
0.9460 0.5432 0.3765 0 0 0
0.6803 0.1763 0.1435 0 0 0
0.2622,0.1883,0,0,0)

HRAE 2 3 & FEFR Y 73 9, X HPFh F5 btk
FIVEA b3 A3 B AP EREE A IR 2 (R A R BT
AN

P, = Q, - W =(0.6380,0.2622,0.1883,0,0,0) -

U)‘»—A

=(0.6380,

(0,1,2,3,4,5)'=0.6388

]38, AR AFAMEREE M 1R )2 (B AN A) 97T
IHE N P=1.5862

AL UL Po>Po MRAE(5) S (6) AT AT, A R 3R
T AMREE IR R (B &) ZE AR A5 1 12
(BRGS0 T 5 B, BD AR S5 F iR )2 (Ba A 4 3k
) B PLE Pl e ) 22 FAMR A IR 2 (B &5t
). 5 GB/T 1766—2008( {7 M i 14 )2 Z ALY
VEHOIT ) VEE 45 AR

4 Bt

1) ZIPE 77125 GBIT 1766—2008 (A4 Flli 4
W ZACITEYOT VL, 45 REAME, FE
WS 8 b v 11 o 1 S A E M 25 B VT I 25 51 6T
HEHRBR AR T LA 20, 1T 2 B O U i % 18 4
J5, BRI 2B I HE A fr B et ok , e 25 S T
A3

2) Wi LR A VERE IR0 ANREE R 2 (G0 A 4k
) MR Tk R BER T A NRESFUR 2 (B A o

S Ak :

(1] XISCHE, 2= K. RHLEEH H A Ak ZPPE SR M). AL
HUUAE Tl A, 2004

(2] PREEE. IR IREE T CHLEE M B G Affr BRI R P 5T
[D]. b5t LA R AR, 1999.

(3] BRER K, 5Kk 55, 25 CALEE# H I 73 ai A OC I i) S 2%
[J]. iz TAREERE,2010,1(4) :311—316.

[4] PNESE. GRAPLIREARIRE A AL AT Tk
[J]. B REE T2, 2007,4(4) : 1—4.

[S] ROMANO A P,OLIVIER M G, VANDERMIERS C. Influe—
nce of the Curing Temperature of a Cataphoretic Coating on
the Development of Filiform Corrosion of Aluminium|]J].
Progress in Organic Coatings ,2006,57(4) : 400—407.

[6] F&h, M2, RIS WHGEBTE R2 0 3h A 1547
HRFFEL)]. FHHA,2007,36(1) :25—27.

(71 EARIT sk, BT I TR U 9 K AR ] o
B TRE,2005,2(6) :45—47.

(8]  BME, XU Pal, 5K BE B, 5. v i AL IIE O T 2RO RO 25 5
PEAII). FRIEHA ,2011,40(1) : 100—106.

(9] TEZAE, AR IRIZ I UE I ARRIZE S E )], PR
AR ,2001(6):35—38,46.

[10] A, RYETREMI. Lt Ut TR Ak, 201 1.

[11] AR, RS TR G2 Z5AM). JUs: B Tl B, 2009.



