/,'li \

Check for

updates
st2E27|H| 23| K| M223& H|5E pp. 36-44 2018 10® ISSN 1226-7813(Print) ISSN 2384-1354(Online)
Journal of the Korean Society for Power System Engineering http://dx.doi.org/10,9726/kspse 201822 5,036

Vol, 22, No, 5, pp. 36-44, October 2018

AME Si0, Ba|MH0|ES WaI = §/77| stolgals
S0 ol3t OlI= A LHAISY

| . |

Corrosion Resistance of Galvanized Steel by
Organic/lnorganic Hybrid Solution with Constant Amount
of SiO.> Polysilicate and Melamine
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Abstract: The cold-rolled steel sheet for automobile is liable to corrosion, and will be painting in a
variety of ways for the anticorrosive. In this paper, cold rolled steel (SPCC and SPFC590) for
automobiles was coated with five kinds of organic/inorganic hybrid solution. This evaluated corrosion
resistance and so on by the salt spray. Corroded area was reduced by increasing of curing time in two
types of steel plate with five types of the coating solution. No. 1 solution exhibted the best corrosion
resistance regardless of the kinds of the steel sheet. It is considered that the melamin hardner had the
role of bridge between SiO, polysilicate and urethan resin. Other properties were found to be excellent

in all kinds of solutions.

Key Words : Cold Rolled Steel Sheet for Automobile, Corrosion Resistance, Coating, Salt Spray Test,
Organic/Inorganic Hybrid Solution
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Table 1 Specification of GI, GA and EGI

Material
. TS 61 |Ga|EG
Specific Character
Deposited weight of Zn(g/m?) |122.8 |42 |18.4
, 150
I -+ [+
| [«
=
¥
—F

Fig. 1 Dimensions of specimen for salt spray test
(Unit : mm)
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Table 2 Composition of coating solution (wt.%)
Materials BM | US | U10 | U21 | U32 | U42
Distilled water| 0 64 | 59 | 48 | 37 | 27
Urethane resin| 0 5 10 | 21 | 32 | 42
EtOH 0 |21 |21 |21 |21 21
$i0, ol 777177
polysilicate
Melamine 0 3 3 3 3 3
Ultrasonic Cleaning
(Isopropanol, 5 minute)
|
Solution Coating (Bar coater, No.3)
|
Hardening treatment
(3 minute at 190 oC)
|
’ Water cooling ‘
|
’ Taping of specimen edge ‘
|
’ Salt spray test (22 hours) ‘
Fig. 2 Flow chart of salt spray test
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Fig. 3 Appearance after salt spray test. (a) GI, (b)

GA, (c) EGI
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Fig. 4 Relationship between salt spray test time and
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Table 3 White rust ratio (%) at 72 hours of salt

spray test time

\w
BM | U5 | U10 | U21 | U32 | U42
Steel

GI 99.9 | 85.2 | 58.5 | 81.9 | 82.1 | 90.1
GA 43 1549 530524410379
EGI 16.1 | 50.1 | 43.9 | 449 | 44.0 | 68.2

Table 4 Red rust ratio (%) at 72 hours of salt

spray test time

Solution

BM | U5 | U10 | U21 | U32 | U42
Steel

GI 0 0 0 0 0 0
GA 955 59 0 0 0 0
EGI 83.4140.7 | 51.3 149.2 534|134

Table 5 Total rust ratio (%) at 72 hours of salt

spray test time

Solution
BM | U5 | U10 | U21 | U32 | U42
Steel
GI 99.9 | 85.2 | 58.5|81.9|82.1|90.1

GA 99.8 | 60.8 | 53.0 | 52.4 | 41.0 | 37.9
EGI 99.5190.81952|94.0|974 |81.6
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Fig. 7 Relationship between rust ratio and coating
solutions at 72 hours of salt spray test time.
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