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Corrosion Resistance of Cold Rolled Steel by

Organic/lnorganic Hybrid Solution according to
Composition of SiO» polysilicate and Melamine
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Abstract: This study has developed an organic/inorganic hybrid solution by addition of SiO, polysilicate
and Melamine to the urethane. The three types of cold rolled steel were evaluated a corrosion resistance
properties by using these solutions. The urethane solution(U) and the urethane solution with SiO,
polysilicate(US;) were generate a lot of corrosion. The urethane solution with SiO, polysilicate and
melamine(US;M3) was excellent in corrosion resistance, regardless of the steel type. In addition, corrosion
resistance has been shown to depend on the tensile strength. The appearance of coating by U and US;
solution is bumpy surface, and were a lot of fine defects. US;M; solution is made a sophisticated
molecular cross-linking structure inside the coating, it was a slick surface. Other characteristics are

exhibited the excellent property for all solutions.
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Table 1 Mechanical properties

oy (MPa) oy (MPa) ¢ (%)
SPCC 167.7 306.0 47
SPFC590 512.9 640.4 25
SPFC780 519 807 27
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Table 2 Chemical compositions (%)
C Si Mn P S
SPCC | 0.0023 | 0.003 | 0.1 0.015 | 0.005
SPFC590 | 0.0836 | 0.185 | 1.863 | 0.02 | 0.005
SPFC780 | 0.1393 | 1.023 | 2.102 | 0.0118 | 0.003
Distilled water
EtOH
TEOS MTMS
HCI catalyst GPTMS
1 Acetylacetonate

Mixing
Si0, polysilicate

(@

Mixed solution

@ SiO, polysilicate
A Melamine |

| Hardening treatment
" Urethane

Specimen

I:> /\,/S‘pec,'nnen - E>

() ©

Fig. 1 Manufacturing  process of (a) SiO;
polysilicate, (b) Coating solutions, and (c)
Production method of organic/inorganic

hybrid coating layer
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Table 3 Organic/inorganic hybrid coating solutions
by additive of SiO,

melamine (wt.%)

polysilicate and

U Us, US;M;
Distilled water 53 49.5 48
EtOH 28 22.5 21
SiO; polysilicate - 7 7
Urethane resin 21 21 21
Melamine - - 3

Ultrasonic cleaning
(Isopropanol, 5 minute)

l

Solution coating
(Bar coater, No.3)

l

Curing treatment
(1~3 minutes at 463 K)

|
’ Air cooling ‘
\J
’ Taping of specimen edge ‘
|
’ Salt spray test (7 and 96 hours) ‘

Fig. 2 Flow chart of salt spray test
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solution coating. (a) SPCC, (b) SPFC590, (c)
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Fig. 4 Relationship between salt spray time and
corrosion area rate in US7M3 solution
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(c) SPFC780
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Table 4 Corrosion area rate in 7 and 96 hours of

salt spray time

Speci. .Ctl min|2 min| 3 min | Remarks
Soluti
U 71.2 | 685 | 57.1
SPCC US; | 938 ]89.5 | 787
US/M; | 93.7 | 76.1 7.7 7 hours
U 78.8 | 72.0 | 66.6
SPFC590| US; | 683 | 642 | 63.2
US;M; | 21.0 | 18.7 1.5
U 97.0 | 82.6 | 72.1
SPFC780| US; | 22.0 | 17.2 7.6 |96 hours
US;M; | 23.3 7.4 1.2

Ct : Curing time
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Fig. 5 Relationship between corrosion area rate and
hardening time. (a) SPCC, (b) SPFC590, (c)
SPFC780
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