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Corrosion Resistance for Galvanized Steel by
Organic/Inorganic Hybrid Solution
(In case of Constant Amount of SiO, Polysilicate and
Melamine)

Seong-Min Kim

UR Interdisciplinary Program of Mechanical Engineering, Graduate School, Pukyong
National University

Abstract

Abstract : This study evaluated the corrosion resistance for three kinds of
zinc plated steel sheets. A high corrosion resistant coating solution had
different amounts of urethane resin. The corrosion resistance of GI and GA
steels were worse as the amount of urethane resin increased. However, EGI
steel showed similar corrosion resistance regardless of the amount of
urethane resin. The abrasion resistance, scratch resistance and flexural
resistance were excellent in four kinds of coating solutions coated on three
kinds of zinc plated steel sheets. It is considered that the excellent corrosion
resistance of the coating liquid is due to the crosslinking of the melamine

hardener to the SiO2 polysilicate and the urethane resin.

,ii,



1A &
51, EagdAe Asate] S R 7] fst] AL A& W
Atk I Axge dnit Srbstar 1970 d ol A wol o Ak
2ol ALE] A& HAT AFARe] PSS FHEE] et AExF 4
o] &g FAAIA, ¢+ FIS A= a<le] HJAT. T wjEol vl=o]
U ERgdAe 2AAY #d F42 5%, Aud 2= 1 19789), Ayt
Z= I (19814), =29 =X (1983%d), vl= BIG3 AAl =3 (General
Motors Corp., Ford Motor Corp., Daimler Chrysler Corp. 1989)7} Zﬂ A= o,
2w AZ A A5 F4 A tjFo] &EtA AAHAGT. FH As
2k WolAE “AbgF 12d WA BEU WA HEUF AAIEH, FrjdA &

2 A FH i 77 FH dAsi AL Ak FHE, B 1990
d o]F x3to]la Elolo]o AREA|Ho] sfimttt SFiE I, AF X
w43 7kt AFabe 4 8748 FE FF o213 Yt olof
S WA S St tde o R AAld =S AAsta gt

yalg Fde 9t HUtEE 67F 352 AAd fElsite o f=
AHgo]l FAHAG. 67} 22 dAS7] 99§ Chromium (I, Cr-free

e f/Tr)selnels e gL Austel, of



2. A5 A A4 OH

AR A5 e AP SR dY AHSEE 74 1 mmY &Eotd=sd T
(Gl, hot-dip galvanized steel sheet), ¥=3told ==7FH(GA, galvannealed
steel sheets) ¥ 7 7]o}d =57 IHECI, electrolytic galvanized steel sheet)o]
o =addo] FAE ot ¢fy F= Table 1o YWebAT. KS D
9502 A wEtA AZF A AP AFeE FAHAERG o F
160 x 90 mmz TEAUTH AFH FA42 Fig. 1o JeE At #AHET oF
b AA AR AL BAg oA Falo] AREE AS WA #ste]

Table 1 Specification of GI and EGI

Materials al EGI
Specific Character
Deposited weight of Zn(g/m?) 122.8 18.4
Thickness of Plating layer(um) 5.4~7.4 1.6~4.0
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Fig. 1 Dimensions of specimen for salt water spray test

Table 2 Composition of coating solution (wt.%)

Materials BM U5 U10 U21 u32 u42
Distilled
watel 0 64 59 48 37 27
Urethane
resin 0 5 10 21 2y 42
EtOH 0 21 21 21 21 21
Si02
polysilicate 0 7 7 7 7 7
Melamine 0 3 3 3 3 3
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Ultrasonic Cleaning
(Isopropanol, 5 minute)

b

Solution Coating (Bar coater, No.3)

b

Hardening treatment
(3 minute at 190 °C)

i

Water cooling
i
Taping of specimen edge
4
Salt spray test (22 hours)

Fig. 2 Flaw chart of salt spray test
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31 &5 9T HHA

=A, U5, U10, U21, U32 92 U42°o.2 =ZHSE G, GA % EGI A d#H
&3k, T2A%F EF &7 AP 9 S Z7 Fig. 39 vkt Fig.
3914 (@& Gl (e GA, (OF EGL Algdoltt. AldH T/ &do

< WAool e AS FUT & AU, ARte] %

ol mhekA A o] e

Fig. 4(a),(b),(0)= 5T 7S &HS FES Gl, GA 2 EG A|gHe &
- AIZE A (white rust) Bl &3] #AE 242 UERdT () Glo] BEA=
wAsHA WA o] sk, 3044 90% ol RSt Us, U2l %
U325 79 Hl5=3 A8 Holy, U42E 714 2o WS Yy, 1
2t Ul02 36AIF B 72A1074A] 2719 A F3ro g2 Ao, 714
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Salt spray test time (h)
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Fig. 3 Appearance after salt spray test. (a) GI, (b) GA, (c) EGI
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Table 2 White rust ratio (%) at 72 hours of salt spray test time

M BM Ub U10 U21 U32 U42
Gl 99.9 85.2 98.5 81.9 82.1 90.1
GA 4.3 94.9 93.0 52.4 41.0 37.9
EGI 16.1 50.1 43.9 44.9 44.0 68.2

Table 3 Red rust ratio (%) at 72 hours of salt spray test time

Stee(flumn BM Us U10 U21 U32 U42
Gl 0 0 0 0 0 0
GA | 955 | 59 0 0 0 0
EGI | 834 | 407 51.3 19.2 53.4 134

Table 4 Total rust ratio (%) at 72 hours of salt spray test time

Steellmion BM Us U10 U21 U32 U42
GI | 999 | 852 58.5 81.9 821 | 901
GA | 998 | 6038 53.0 52.4 4.0 | 379
EGI | 995 | 9038 95.2 94.0 974 | 816
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Fig. 7 Relationship between rust ratio and coating solutions at 72 hrs of salt

spray test time. (a) White rust ratio, (b) red rust ratio, (¢c) Total rust ratio
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Before After

(a)

(b)

(©

Fig. 8 Results of boiling water resistance test with coating of Ul0 solution.
(@ Gl, (b GA, (0) EGI
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Fig. 9 Results of rubbing test with coating of solutions. (a) GI, (b) EGI, (¢
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Fig. 10 Results of bending resistance test with coating of solutions. (a) GI,
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