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Corrosion Resistance by Organic/Ilnorganic Hybrid Solution

for Cold Rolled Steel of

SPCC and SPFC590 for

Automobile
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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. This paper was coated on cold rolled steel (SPCC and SPFC590) for
automobiles using five kinds of organic/inorganic hybrid solution. This was evaluated corrosion resistance

and so on by the salt spray. Corrosion area was less according to increasing of curing time in 2 types of
steel plate with 5 types of the coating solution. No.l solution was showed the best corrosion resistance
regardless of the kinds of the steel sheet. It is judged that the melamin hardner had the role of bridge

between SiO, polysilicate and urethan resin. Other properties were excellent in all solution.
Key Words : Cold Rolled Steel Sheet for Automobile, Corrosion Resistance, Coating, Salt Spray Test,

Organic/Inorganic Hybrid solution
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Fig. 1 Dimensions of specimen for salt spray
test
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Table 3 Composition of coating solution (wt.%)

Materials No.l | No.2 | No.3 | No.4 | No.5
Distilled water | 48.0 | 56.0 | 47.0 | 41.0 | 37.0
EtOH 21.0 | 24.0 | 20.0 | 18.0 | 16.0
SiO, polysilicate| 7.0 | 4.0 | 13.0 | 12.0 | 10.0
Urethane resin | 21.0 | 16.0 | 13.0 | 23.0 | 32.0
Melamine 30 | 0.0 | 70 | 6.0 | 5.0

Speci. (;fba) (ﬁ'ia) (o | HRB
SPCC 167.7 306.0 47 41
SPFC590 512.9 640.4 25 89
Table 2 Chemical compositions (wt.%)
Speci. C Si Mn P S
SPCC 0.023 | 0.003 | 0.1 | 0.015 | 0.005
SPFC590 | 0.083 | 0.185 | 1.86 | 0.02 | 0.005
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Ultrasonic Cleaning
(Isopropanol, 5 minute)
1
Solution Coating (Bar coater, No.3)
I
Hardening treatment
(1, 2, 3, 5,7, 9 minute at 190 C)
I

’ Water cooling ‘
1)

’ Taping of specimen edge ‘
1

Salt spray test (7 hours) ‘

Fig. 2 Flaw chart of salt spray test
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Fig. 4 Relationship between salt spray time and
corrosion area rate. (a) SPCC, (b) SPFC590

Table 4 Corrosion area rate (%) in 7 hours of salt

spray time

t(min)
Speci. 1235|719
Solutio
No.l [93.7(76.1|7.7| - | - | -
No.2 [85.8/91.5(829| - | - | -
SPCC| No3 [96.2(94.4|669/169| - | -
No.4 - | - | - |685]65.9|22.2
No.5 - | - | - |18.0/ 6.0 4.0
No.l [21.0[18.7| 15| - | - | -

No.2 |80.9|79.5|84.2| - - -

SPFC
No.3  |96.5|93.7|48.9|13.8| - -
590
No.4 - - - 129.0(22.5] 3.1
No.5 - - - 110322 | 1.7
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Fig. 5 Relationship between corrosion area rate in
7 hours of salt spray time and hardening
time. (a) SPCC, (b) SPFC590
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Fig. 6 Results of adhesion test.
SPFC590
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Fig. 7 Results of bending resistance test with
coating of No. 1 solution. (a) SPCC, (b)
SPFC590
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Fig. 8 Results of boiling water resistance test
and rubbing test with coating of No. 1
solution. (a) SPCC, (b) SPFC590
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