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Tab.1 Sample number and coating thickness

Number Inorganic Epoxy micaceous Aliphatic Total
zinc-rich/ pm iron oxide/ pum polyurethane/ pum thickness/pum
1 110 140 110 360
2 75 100 75 250
3 45 60 45 160
4 30 45 30 105
5 80 0 80 160
6 0 80 80 160
7 0 0 160 160
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Fig.2  Variation of resistance Rc with immersion time for
the composite coatings
1#:360 pm; 2#:250 pm; 3#:160 wm; 4#;105
m
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Fig.3 The relationship between coating thickness and fail-

ure time

3) IR R Bk

FT KA L R (80) it K — A HLER
JET IR E R (4 ~5) , HOSIRIZ WK S A
TR = 35, AT 94 2 HL A8 1 . AR A Brras-
her 1 Kingsbury 226" HIVAT Ak 85945 J2 0 7K A B
T AR BER A AL (18] 4) .

log(C,/Cy)
=logT (1)

X, & A HLERZ WK R 734580 2K
1525 CHYA LG C, A C, 23 il 2 RIRIE AR
I ¢ I E] s A UR = AL A B AT i Zsimpwin ZR0F#
Pris 2.

100

80 |

60 -

40}

Water uptake/ %

20+

0 20 40 60 80
Immersion time/d
K4 58U IE WK SR BER I ) 22 AL 3
Fig.4 Water absorption rate trends of the composite coat-
ing with immersion time
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Fig.5 Variations of resistance Re with immersion time for

the composite coatings
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Fig.6  Variations of water absorption ratio of the composite

coating with immersion time
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EIS Study on the Change of Resistance and Water Absorption
during the Failure Graduation of Inorganic
Zinc-Rich/Epoxy/ Aliphatic Polyurethane Composite Coatings

HE Shao-ping, XIONG Jin-ping, TANG Yu-ming, ZUO Yu”
(School of Material Science and Engineering, Beijing University of Chemical Technology ,
Beijing 100029, China)

Abstract: The failure process of inorganic zinc-rich/micaceous iron oxide epoxy/aliphatic polyurethane com-
posite coatings in 3. 5% NaCl solution under ultraviolet radiation (UV) was studied with Electrochemical Imped-
ance Spectroscopy (EIS). The result shows that the protective property of the coating was enhanced with the in-
crease of total coating thickness, but the degree of improvement reduced gradully as the coating thickness in-
creased. The shielding effect of the micaceous iron oxide epoxy was mainly reflected in the initial period of the
service process, while in later period the coating performance largely depended on the zinc-rich primer. The
change of the water uptake in the composite coating presented a °three-stage’ characteristic. The thinner the
coating, the quicker the water absorption to get saturation, and the faster the protective property of the coating

decreased.

Key words: composite coating; failure; EIS; coating thickness
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