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ABSTRACT The theory of fractal geometry is used to analyze the corrosion morphology images,
which were acquired by scanner. The fractal dimension, generalized dimension, area factor and lauci-
narity of metallic corrosion images of samples that exposed in seawater were calculated. Taking the
obtained characters of metallic samples and their corrosion modality as the knowledge base, the diag-
nosing system identifying corrosion modality of metallic material in seawater was established according
to the theory of fuzzy pattern recognition. The morphology of corrosion images can be identified by
acquired fractal characters.
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Table 1 Feature values of corrosion morphology images
Image No. Exposed zone Steel Sample side FD D(3) D(2) D(1) K A
1 Immersion 20 A 2.9275 2.2541 2.4622 2.5912 2.2195 0.8958
2 Immersion 20 B 2.9567 2.2485 2.4708 2.6337 2.1857 0.8922
3 Immersion 08Al A 2.9051 2.4180 2.4678 2.6317 2.2856 0.9023
4 Immersion 08Al B 2.9234 2.4395 2.4684 2.6187 2.2369 0.8931
5 Immersion 16Mn A 2.9271 2.4438 2.4719 2.5681 2.2315 0.8986
6 Immersion 16Mn B 2.9324 2.5047 2.4737 2.6296 2.2110 0.8950
7 Tide 10CrMoAl A 2.9407 2.4853 2.4731 2.5887 2.1814 0.8940
8 Tide 10CrMoAl B 2.9245 2.4763 2.4700 2.6779 2.2312 0.8913
9 Splash 10CrMoAl A 2.9419 2.4395 2.4774 2.6363 2.1793 0.8940
10 Splash 10CrMoAl B 2.9410 2.4627 2.4749 2.6436 2.1824 0.8934
11 Immersion 10CrMoAl A 2.9468 2.4397 2.4699 2.6236 2.2081 0.8907
12 Immersion 10CrMoAl B 2.9299 2.4309 2.4686 2.6713 2.2259 0.8876
13 Tide 09CuPTiRE A 2.9258 2.4309 2.4686 2.6713 2.2449 0.8932
14 Tide 09CuPTiRE B 2.9303 2.4377 2.4682 2.6700 2.2321 0.8912
15 Splash 09CuPTiRE A 2.9499 2.4336 2.4668 2.5732 2.1971 0.8362
16 Splash 09CuPTiRE B 2.9533 2.4396 2.4743 2.5601 2.1490 0.8870
17 Immersion 09CuPTIRE A 2.9365 2.4565 2.4729 2.6727 2.2045 0.8901
18 Immersion 09CuPTiRE B 2.9481 2.4240 2.4724 2.6538 2.1788 0.8896
19 Immersion 10CrCuSiVv A 2.9219 2.4569 2.4725 2.5033 2.2281 0.8989
20 Immersion 10CrCuSiVv B 2.9384 2.4926 2.4747 2.6636 2.1976 0.8918

Note: A-Positive, B-Negative, F D-Fractal dimension, D-Generalized dimension, K—Area factor, A-Laucinarily character
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Table 2 Euclidean distances (dg) between unknown samples (Us) No.5 and No. 10 and standard samples (Ss)
Us Ss dg,10~2 Us Ss dg,1072
No.5(No.10) No.1 19.17(21.9) No.5(No.10) No.12 10.48(6.21)
No.2 21.32(21.51) No.13 10.51(7.71)
No.3 9.03(11.92) No.14 10.24(6.29)
No.4 (5.17(6.69) No.15 7.58(9.72)
No.6 8.92(5.35) No.16 8.78(9.39)
No.7 6.98(5.94) No.17 10.95(3.75)
No.8 11.48(6.36) No.18 10.5(4.10)
No.9 8.75(2.46) No.19 6.64(14.90)
No.11 6.40(4.07) No.20 11.33(3.92)

B, HERDY 0.0246, BUADKAFIREEA No.10 SiRuERe
7 No.9 HAEI, LWIEERN: A K ikt BR#
FEME, SEGRREEHBTELEN, hIEZRR
2T AT SRR

4.4 S5RES WG ENLER

A CAEE G LT —FET KA 7§ B TR 5
EHGBW T R Y. BB ASCRIR BN 4, BN =1
e S ES4E (L 10 5X), i (L 6 X) ML TEEKE



98 & B ¥ 40%
5

EResuit of fractal feature diagnosls_ﬂ

- Corrosio ogy image ——

FCorroston L el it
morphology:_j_l Pitting, perfor atl.on' éerlouély
L Print@®)

B2 No.lo HHZHARERIIZHIER
Fig.2 Result given by diagnosing system of No.10 sample

B AR BERER, Bl D(1) BBt T BuhEsR E & K
BEAEAAR. BARIKBE(E 2 A 7 B VT LARS R AR J 4
TEBUE 2T, EASCIRIRAY G IR 4R B R O AR % 0
THEEZMEAR, H ARG 2 K R
#. U No.10 iR B, RREES TR EHIERE
RN RIAMMEE, T E I 2R R R M4
RARHERFTREE, SEFELENFE.

(1) WS ST 55 AR 4R TR /TR A G AT LA B I 1ot
KSRV LEIF BB RIFH SR

(2) SR BEEAMF 7 R ST A S SR 36 RS I R 5
L, 9SO IR S R R IR T 2 aRIEE, 218
TEREE, HEMLHLE R TR

S0

[1] Zhang K H, Wang J R, Zhang Q H. Opto-Electronic Eng,
2001; 28: 52
Gkade, EWME, KEME. XEIE, 2001; 28: 52)

[2] Mandelbrot B B, Passoja D E, Paullay A J. Nature, 1984;
308: 721

[8] Costa J M, Sagues F, Vilarrasa M. Corrs Sci, 1991; 32:
665

{4] Chen J, Long Q Y, Chen J Z, Long Q W. J Chin Soc
Corros Protect, 1991; 4: 344
(B E, kiles, PRk, BHA. PERBSHPER,
1991; 4: 344)

[5] Jiang X G, Chu W Y, Xiao J M. J Chin Soc Corros Pro-
tect, 1995; 15: 57
(T, ¥R, HEX PEBMSHFER, 1995 15
57)

[6] Dong S H, Lv Y M. J Chin Soc Corros Protect, 2001; 2:
106

(#E%, BHER. PEEMSPH#E, 2001; 21: 106)
[7] Dong L K. Theory and Application of Fractal. Shengyang:
Liaoning Science and Technology Press, 1990: 174
(HOER. SBEREHNA, il TREEALRYE,
1990: 174)
[8] Niruparm S, Chaudhuri B B. Sign Process, 1995; 42: 181
[9] Li K H, Liu Z K, Lin F. J Remot Sens, 2001; 5: 353
(FEER, XIBHL, sk 4 BERER, 1995, 5: 353)
[10] Chaudhuri B, Sarkar N. JEEE Trans Pattern Anal Mach
Intellig, 1995; 17: 72
[11) Wang SY, Kong D Y, Song S Z. Acta Metall Sin, 2001;
37: 517
(EF8, FLE%, Kiwl. &E%H/, 2001 37: 517)



