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69 PROCESS FOR PRODUCING STEEL STRIP ELECTROPLATED WITH ZINC ON BOTH SIDES IN CHLORIDE BATH.

& A process for producing steel strip electroplated with
zinc on both sides by two plating steps between which is
provided a wetting step. A wetting solution to be used in the
wetting step is controlled so that its zinc concentration falls
within the range of from 0.1 to 50 g/liter, whereby deteriora-
tion of the plated surface due to a decrease in the zinc-plat-
ing degree is avoided.
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A method of producing a both-side
electrogalvanized steel strip in a chloride bath

This invention relates to a method of producing
a both-side electrogalvanized steel strip in a chloride
bath which is able to form beautiful and glossy plated
surfaces by profitable improvement of zinc coating
coverage in the electrogalvanizing with the chloride
bath.

As a plating system in an electrogalvanizing
line, there are two systems, one of which being
a simultaneous both-side plating system whefein both
sides of steel strip are simultaneously electroéalvanized,
and the other of which being a both-side separate
plating system composed of two-stage plating wherein
one side of steel strip is electrogalvanized in a first
plating stage and thereafter the opposed side of steel
strip is electrogalvanized in a second plating stage.

The both-side separate plating system has
some merits that the changeqver between both-side
coating and one-side coating can be achieved by merely
turning over the passing direction of the steel strip
to be coated, and the replacement of used electrode
with new electrode can be performed simply and hence
the workability is excellent.

As the both-~side separate plating system,
there are a horizontal type as shown in Fig. 1 and

a radial type as shown in Fig. 2.. In any case, a wetting
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tank 3 is arranged between a first plating cell 1
and a second plating cell 2. A steel strip 4 is passed
through the first and second plating cells 1, 2 by
means of conductor rolls 5, during which it is subjected
to a galvanizing with an electrolyte 7 through an anode
6 arranged épposite to the steel strip 4.

When the steel strip 4 moves from the first
plating cell 1 to the second plating cell 2, it is
wetted with a wetting solution 8 in the wetting tank 3.
This wetting treatment is carried out in order to
introduce the steel strip 4 into the second plating
cell 2 at a uniformly wetted condition of the non-plated
surface, because when the non-plated surface of the
steel strip 4 to be introduced into the second plating
cell 2 is completely dry or is locally adhered with the
electrolyte, it is apt to produce uneven plating by the
second plating treatment.

Heretofore, a sulfate bath consisting
essentially of zinc sulfate has mainly been used as
an acidic electrolyte for the electrogalvanizing.
Lately, a chléride bath becomes frequently used instead
of the sulfate bath because of the following merits as
compared with the sulfate bath:

(1) Since the electric conductivity is high, the
required voltage can be reduced; and

(2) Since the acceptable current density is high, the
high-speed plating is easy.

Incidentally, when the sulfate bath consisting
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mainly of zinc sulfate is used as the electrolyte, no
care must be particularly taken on the wetting solution
in the wetting tank 3. That is; good both-side
galvanized steel strip can be obtained by using the
electrolyte in itself as the wetting solution.

However, when the chloride bath consisting
mainly of zinc chloride is used as the electrolyte, if
such an electrolyte in itself is used as the wetting
solution in the wetting tank 3, it is confirmed that
the zinc coating coverage extremely lowers in a surface
to be plated in the second plating cell 2.

The invention is to provide a method of
producing a both-side electrogalvanized steel strip in
a chloride bath which advantageously solves the
aforementioned problems of the prior art in the both-side
separate plating system by adding a special means to
the wetting treatment prior to the second plating
treatment.

The essential feature of the invention is as
follows.

That is, the invention lies in a method of
producing a both-side electrogalvanized steel strip in
a chloride bath by plating one side of the steel strip
in a first plating cell, wetting the thus one-side
plated steel strip in a wetting tank, and then plating
the other non-plated side of the steel strip in a second
plating cell, characterized in that concentration of

zinc in a chloride wetting solution of the wetting tank
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is 0.1 to 50 g/2.
The invention will be described concretely
based on the following experimental result.

A cold;rolled steel strip having a thickness
of 0.8 mm was degreased, pickled, and then subjected on
both sides to an electrogalvanizing at each coating
amount of 10 g/m? under the following same plating
conditions by varying only the concentration of zinc in
the wetting liquid as shown in the following Table 1.

(a) Plating bath : composition ZnCg2,=200 g/2,
KC2=350 g/2,
temperature 55°C,
pH=5.0

(b) Line speed : 50 m/min

(¢) Current density : 50 A/dm?

(d) Plating apparatus: radial type both-side
separate plating
system

» first plating

~cell (bottom surface
plating) - wetting
tank » second plating
cell (top surface
plating)

(e) Wetting solution : composition ZnCg,,
temperature 40°cC,
pH=4.5

The zinc coating coverage was observed with
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respect to the plated surface of each of the steel
strips by means of a scanning type electron microscope,
and the glossiness of the plated surface (JIS Z8741)
was measured by means of a glossmeter. Further, the
test specimen was subjected to a humidity cabinet test,
and a ratio of red rust produced after 3 days was

examined. The thus obtained results are also shown in

Table 1.
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As apparent from Table 1, all of the bottom
surfaces coated in the first plating cell had the zinc
coating coverage of 100% and were good in the glossiness
and the corrosion resistance according to the humidity
cabinet test. 1In the top surfaces coated in the second
plating cell, however, the zinc cbating coverage was
changed in accordance with the concentration of zinc in
the wetting solution. That is, when the zinc concentra-
tion is exceeds 50 g/2, the zinc coating coverage
rapidly lowers to leave uncoated portions and hence the
corrosion resistance and glossiness are deteriorated,
while when it is less than 0.1 g/2, the glossiness
lowers.

According to the invention, therefore, the
concentration of zinc in the wetting solution to be
used in the chloride wetting tank is limited to a range
of 0.1 to 50 g/2.

Although the reason why the zinc concentration
in the wetting tank has an infiuence on the zinc coating
coverage is not clear, it is anticipated that when the
steel strip is previously wettéd with a solution having
high zinc concentration, zinc is adsorbed on the surface
of the strip, and when the wetted strip is subjected to
subsequent plating, the selective electrodeposition is
promoted because crystals grow about the adsorbed zinc.
Thus, it is comnsidered that the crystal growth is
preferential rather than the nuclear formation so that

the strip surface can not uniformly be coated with zinc
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and consequently the zinc coating coverage is deteri-
orated. On the other hand, when the zinc concentration
is low, the adsorption of zinc is small, which is
considered to have no influence on the subsequent
plating.

The composition other than zinc in the wetting
solution is not particularly critical, but it is
desirable to use the same composition system as in the
electrolyte in view of the introduction of the wetted
strip into the subsequent plating cell.

The temperature of the wetting iiquid is not
critical, but it is practically 20-50°C. And also,
pH of the wetting solution does not subéténtially
affect the zinc coating coverage and is not restricted,
but it is preferably about 3-6.

The wetting treatment may be carried out in
the usual manner such as dipping method, spraying
method or the like.

The chloride bath to be used in the invention
consists mainly of zinc chloride and, if necessary,
contains as a conductive assistant a proper amount of
at least one substance selected from ammonium chloride,
potassium chloride, sodium chloride, aluminum chloride,
barium chloride, calcium chloride and magnesium chloride.
In general, the concentration of zinc chloride is
within a practical range of 100-300 g/2, and the
concentration of chloride as the conductive assistant

is 100-450 g/¢. Furthermore, other additives such as
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gloss agent, pH buffer and the like may be added.

As mentioned above, according to the invention,
the both-side electrogalvanized steel strip having
improved zinc coating coverage, glossiness and corrosion
resistance can be produced from the chloride plating
cells by adjusting the concentration of zinc in the
chloride wetting solution of the wetting tank to a range
of 0.1-50 g/2.

The invention will now be described in detail
with reference to the accompanying drawings, wherein:

Fig. 1 is a diagrammatical view of a horizontal-
type both-side electrogalvanizing line; and

Fig. 2 is a diagrammatical view of a radial-
type both-side electrogalvanizing line.

A steel strip was subjected to a both-side
electrogalvanizing at a coating weight per one side of
20 g/m® under the following plating conditions using
a combination of a chloride plating bath and a wetting
solution each having a composition shown in the following
Table 2 and then examined with respect to the zinc
coating coverage and glossiness to obtain results as

shown in Table 2.
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i)
ii)
iii)

iv)

v)

Plating bath

Wetting solution

Line speed

Current density

Plating system

10 -
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temperature 55°C
pH 5.0

temperature 40°C
pH 4.5

50 m/min

50 A/dm?

radial~type both-side
separate plating
system

first plating

cell (bottom surface

plating) » wetting

tank » second plating
cell (top surface

plating)
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As apparent from the results of Table 2, the
plated steel strips having good zinc coating coverage
and glossiness are obtained in the chloride bath having
the composition according to the invention. In Run
Nos. 8 and 9 wherein the zinc concentration of the
wetting solution is outside the range defined in the
invention, the glossiness ér zinc coating degree of the
plated surface is poor.

As apparent from the above examples, according
to the invention, the both-side electrogalvanized steel
strip having the improved zinc coating coverage and
glossiness can be produced in the chloride bath by
limiting the zinc concentration of the wetting solution
to 0.1-50 g/2.

In the production of both-side galvanized
steel strips according to the invention, very glossy
and beautiful plated surface can be obtained even when
being subjected to high-speed electrogalvanizing using
a chloride bath, so that mass production can easily be
realized in industrial scale and also the reduction of

the cost is achieved.
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Claim

1. A method of producing a both-side electro-
galvanized steel strip in a chloride bath by plating
one side of the steel strip in a first plating cell,
wetting the thus one-side plated steel strip in a wetting
cell, and then plating the other non-plated side of the
steel strip in a second plating cell, characterized in
that a concentration of zinc in a chloride wetting

solution of the wetting tank is 0.1 to 50 g/¢.
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