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Dip Coating of Amorphous Materials on Metal Surface
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(Department of Metallurgical Engineering, KyungPook National University)

Abstract

The properties of Cr,03-A1,03-8i0, composite oxide coatings on steel surface were investigated.

The results obtained were as follows:
The microhardness of oxide coating layer increased with increasing heat-treatment temperature and Cr,03 con-
tent in coating layer. The hardness showed the highest value (850Hv) treated at 700°C for 8i0,:A1,03:Cry03 =
1:1:4. Increasing heat-treatment temperature, corrosion current density became lower and coating layer bucame
denser. The corrosion current density showed the lowest value (6.5x10'5 A sz) treated at 750°C for Si0;,:
Al303:Cry03 = 1:1:3. These results were explained by protective layer which was formed during heat-treat-
ment.

The bonding between matrix and coating layer is expected to be made mechanically and chemically by the
inter diffusion of Ni and Fe.

The composite oxide coating was formed by softening of the binder with increasing heat-treatment tem-

perature.
The strengthening of coating layer is to be resulted from the dispersion of major oxide particles.
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Fig. 1 Differential thermal analysis curves.

a) Binder

b) Binder +SiO,

c) Binder4$i0,+Al,0;
d) Binder+ ($i0,:Al,0,:Cr,0,=1:1:4)
e) Binder+ (SiO;: Al;01:Cr05=1:3:4)
f) Binder—+ (5i0; : Al,0;:Cr,0,=1:1:2)
)

g) Binder+ (SiO,: Al,O;:Cr,0,=1:3:2)
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Fig. 2 X-ray diffraction patterns of composite oxide
coating heated at 650C, 70C and 750C. (Si-
0,;:AlLO,:Cr,0,=1:2:4)
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Fig. 3 Variation of microhardness of composite oxide
coating with heating temperature.
(Heating time ; 60min)
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Fig. 4 Variation of microhardness of composite oxide
coaling with heating temperature.
(Heating time ; 60min)
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Fig.5 Vuriation of microhardness of composite oxide
coating with heating temperature.
(Heating time ; 60min)
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Photo. 1 Scanning electron micrographs of composite
oxide coatings formed at 700C for 60min.
(A) Si0;:ALO;:CryOs=1:1:2
8) S$i0,;:AlLO;:Cr0,=1:3:3
(C) Si0,:ALO,:Cry0;=1:3:2
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Fig. 6 Variation of microhardness of composite oxide
coating with holding. time at 650C.
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Fig.7 Variation of microhardness of composite oxide
coating with holding time at 700C.
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Photo. 2 Scanning electron micrographs of composite
oxide coatings formed at 700C for
(A) Yomin, (B) 30min, (C) 120min.
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Fig. 8 Corrosion current density as a function of hea-

ting temperature for composite oxide coated
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Photo. 3 Scanning eletron micrographs of composite oxide coafing formed at (A) 600C, (B) 650,
(C) 700C and (D) 750C for 60nin. (SiO,:Al,0,:Cr,0,=1:1:3)

(D)

Photo. 4 Scanning eletron micrographs of composite oxide coafing formed ot (A) 600C, (B) 650C,
(C) 700C and (D) 750C for 60min. (SiO,:AlLO,:Cr0,=1:1:4)
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Fig. 11 Microstrure and composition profile of cmopo-

site oxide coating heated at 700C for 60min.
(Si0; : Al,O;:Cr;0;=1:1: 4)
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Fig. 13 Schematic diagroms of formation of composite
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Fig. 12 Microstrure and composition profile of cmopo-
site oxide coating heated ot 700TC for 60min.
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Photo. 5 Optical micrographs of cross section of com-
posite oxide cooting formed at
{A)650C, (B)700C, (C)750C for 60min.
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