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ABSTRACT: To explore the changes in the performance of organic coatings on military vehicles after minor breakage and in-
directly predict the service life of micro-damaged coatings through the comparative analysis of the protective ability of intact
coatings, this paper uses a certain type of active equipment coating as a test sample to carry out the cyclic accelerated corrosion
test under the integrated environment. Finally, EIS is used to analyze the experimental data on the difference of the protective
performance. As a result, both the protective properties of the intact coating and the damaged coating show a significant drop.
Both of them lose their protective ability after 10 cycles of corrosion test, and a large area of rust appears. The low-frequency

impedance modulus |Z|y | 1y, of the intact coating is in the order of 10'° Q-cm?at the beginning of the test and finally falls below
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10°Q-cm?. The low-frequency impedance modulus of the damaged coating |Z]y.; y, is 1.2x10° Q-cm? for the initial state, and af-

ter the 9 corroding cycles to 5.7x10° Q-cm?, it is decreased by 2 orders of magnitude. Damaged coating exhibits more capacitive

properties at the beginning of the corrosion. Its initial protective effect is approximately equivalent to the 6~7th cycle test of the

intact coating. The damaged part exhibits the periodic variation of “passivation-dissolution-repassivation-redissolution”.
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Fig.1 Experimental process of coating accelerated corrosion
under multi-factor comprehensive environment




Bisk 2

PRZEMEAT Ao 3 TR 2 R A B N A5 0T 7 47 P R 114 52 M F 5

<75 .

2 HERKSH

LRA LT B 5C AR IR Z A 19 EIS FRAESE 4 &) 2
Fii7R o Bl 2a 24 Nyquist B, AI DA, a5 w2
WL T —E IS, 16565 3 AW, gk h—&Y
B AR BRFIEA TR B Lk o AT, R RGA R =
AFIRAR SR, R TRARZNSES, £
B RANE KR ARREZRIAAC . ZJE R
R R I R D N, AP TSRS B AR N
Nyquist AP ZEE/ADN, FF 5 FRERER KR,
5% 4 FEWIZ A, Nyquist FIHELT 2 AAfa)H 5, 36
LR H,O. CI, H'S R FE LA R R,
H&REE TN, 8 2 BN e 2Rl &
5.6 LA, WIEN 2 ADAEDUIERE Bk 8
W, I HAPUOICE R AR, R 2 . f B R
TFURIFAF, TRt T A VA T S U 2 A v i Bk
B2 AR EL, A0 S /0N A R BEL AR B R ) A FL 4
BB ASEHEMEX 2 S5 LR 7 AR
5, MR I Y Warburg U8R, & TR R
TE Tl 3 R A, 2 VA8 T K 2 ) AT 40 AR R 45 SHe B 1k
HL A SR 15355 o 1E 2 P T 3K S8 BURL AN 0 42 ) A7
TE, (F H A STV VTR 78 155 ) 1 R Hp LRI 25 00k 5
B2 [ AE BRI E, B IR AR B B R,

LV B A B 1 38 3T T ) 5 0 ol S 1 ) A% T ) AN
11, BEC UMy kA, 7ES 8. 9 A, Ik
JEAEPUICE AW, 5 s A 228K, A
IEA AR 2 B2 BEAR S 25 T X IR 48 9 R BE 18,
[l 2b. ¢ R ZESRSELFIR)ZE A 1) Bode EIAHA.
FARBHSTAE . 7EJE o (RP 1—3 JA) WwIZAE
PEAFEA EALTF 70°~90°2 [f], ARAH BB Z0,) 1y
AT 10" Q-em® B 2%, 76 100 mHz~100 kHz 2 [F] 3t
AR —2% k=1 I EHZE . ULHIILI IR 2 0 B 5P
I KT R B, B ik Ay o o A ke 10 ( 4—
6 ) LIS, WX AN M T IR, A
M MME AT — AR x W T4, Mie2s
R Z R MR I/ NE R, 1Zo) u, (HH
10" Q-cm® J/NE 107~10° Q-om® Bt % . 78 =ML,
FHPTIG I B S —, Ui THMRIARC LTS
BATHRZENT, REZWKFEE 2D TR
Ao JEUEI (7—9 JEIH ), AR A AR5 BE Bt
WAEAWI AR, 76 9 MR LS ] Z 5, ARSI
O LHEET 0°, |Zoaw, FRES] 10°Q-cm® LT, 1t
BHVR 2 B YEREA T A KR 1 T R
ZHTLEARWE T, EEHIRZ LP1 W EIS
FRAETE QIR 3 B, ATLAE L, M2 L,
IR AT )E R R B T30 e A, % 2 A

100 1010
12+ —=— 0 Cycle —e— 1Cycle —— 0Cycle ——1 Cycle
—4— 2Cycle —v— 3 Cycle ——2Cycle ——3Cycle
—— 4Cycle —4— 5Cycle | 10° L —+— 4 Cycle ——5 Cycle
o~ 10+ 6 Cycle —e— 7 Cycle 80 6 Cycle ——7 Cycle
g —*— 8Cycle —*— 9Cycle —— 8 Cycle ——9 Cycle
O 8.0 108 F
@] 6.0 60
by | g o o
% 6.0 & a0 s 107 F
= 401 g 2.0 4o0r
[T']" : % . 10° ¢
L N 0.0
2.0 ! 0 5.0 10 207 105+
L Z:e/(x10°Q-cm?) N
o[, s s s - 0 cE - 10¢ L . . . . .
0 20 40 60 80 10 1070 100 10' 102 10° 10 10° 10 10° 10t 10* 10° 10* 10°
Z,/(x10°Q-cm?) Freq/Hz Freq/Hz
a Nyquist/&] b BodeEl (FE17 #) c Bode B (FHHTA%1H)
K2 SRR FESSEHIRIZ A [ EIS FRIETE

Fig.2 EIS characteristic map of military green intact coating A in a comprehensive environment:

diagram (phase angle); c¢) Bode diagram (impedance modulus)

a) Nyquist diagram; b) Bode
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Fig.3 EIS characteristic map of military green damaged coating LP1 under multi-factor comprehensive environment: a) Nyquist

diagram; b) Bode diagram (phase angle); c) Bode diagram (impedance modulus)
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