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The Influence of Drying Process in Cyclic Corrosion Test on the
Underfilm Corrosion of Galvanized Steel Sheets
Synopsis :

The influence of the drying time ratio on the underfilm corrosion growth of zinc coated steel sheets at
the leading edge of corrosion was investigated using salt spray/drying cyclic corrosion test.

The temperature and relative humidity were fixed at 35°C and 60%.

The dependence of the growth of underfilm corrosion on the zinc coating weight changes with drying time
ratio. At high drying time ratio (93.8%) the underfilm corrosion rate decreases with an increase of zinc

coating weight.

At the leading edge of underfilm corrosion of galvanized steel, anodic dissolution of zine coating layer

occurs from its upper side.
the largest zinc dissolution zone was observed.

This area increases with a decrease of drying time ratio.

For salt spray test,

From these results, an underfilm corrosion mechanism of galvanized steel is thought to be as follows;
There are two kinds of corrosion electric cell. At the leading edge of corrosion, there is an anode

followed by a cathode.
surface under the paint by the scribe.

There is an electric corrosion cell between the scribe and the zinc coating
The proportion of these cells changes with drying time ratio,

which change the underfilm corrosion ratio and morphological feature of galvanized steel sheets.
Key words : galvanized steel; corrosion; underfilm corrosion; corrosion test; cyclic corrosion test; salt

spray test; drying automobile.
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Fig. 1. The influence of drying time ratio (Rg,,)
on corrosion weight loss of unpainted steel sheets
after three weeks exposure tests.

Table 2. CCT conditions.

Table 1. Materials.
Name Material Coat:\}gmv;;ﬁght
CR Cold rolled steel —
EG20 Electrogalvanized steel 20
EG40 Electrogalvanized steel 40
GI90 Hot-dip galvanized steel 90
Salt Spray Drying
wC || wC
60% RH
I. 8 hr. 0
II. 4 4
1. 0.5 7.5

hr.

Time for Drying X 100
Time for one cycle

8

Rary=

0
50
93.8
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three weeks exposure test of condition 1.
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Photo. 1. Scanning acoustic micro-
graphs of C-ED painted cold
rolled steel sheet after three weeks
exposure test of condition L.

(b) Corrosion/Metal Surface (c) Corrosion Edge/Metal Surface

Scanning acoustic micrographs of C-ED painted electrogalvanized (40 g/m?) steel sheet after

Photo. 3. Scanning acoustic micro-
graphs of C-ED painted electro-
galvanized (40g/m?) steel sheet
after three weeks exposure test
of condition II[.
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Photo. 4. Optical micrographs of cross section of
C-ED painted cold rolled steel sheets after three
weeks exposure tests.
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Fig. 2. Schematic figures of underfilm corrosion
(a) cold rolled and (b) electrogalvanized steel
sheet.
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Fig. 3. The influence of drying time ratio (Rg,,)
on the length of underfilm corrosion (D) of C-ED
painted cold rolled and zinc coated steel sheets.
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Photo. 6. EPMA maps showing distribution of Fe, Zn, O, P, Cl and T1 in the area shown in
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Fig. 4. Effect of drying time ratio (R,,,) on the
length between the head and tail of zinc dissolution
(L) of C-ED painted electrogalvanized (40 g/m?)
steel sheets after three weeks exposure tests.
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Fig. 5. Schematic figures of underfilm corrosion
of zinc coated steel sheet in (a) low Ry, (SST)
and (b) high Ry,, corrosion test condition.
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