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Surface Modification of Metal Substrates by Sol-Gel
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/Figments

b O: ‘{‘.‘ B 1 o Coating 1iln from
taa,, ‘.‘: methyltrisikoxysilane
(Fiim thickness;3~5um)

< Stainless or aluminized
steel sheet

Fig. 2 Schemaltc cross-section of product

Table 1 Adheston of coating films on stainless
steel sheet after elongation {(firing tem-
perature; 400°C)

Peeled-off area of coating film
Elongation
TAGS MTOS
2{%) 106 (%) L%}
5 100 ¢
8 100 0
10 00 ap
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Fig. 3 SEM photographs of coating flms on stain-
less steel sheet after elongation,
(&) Film from tetra-alkoxysilane after
2% of elongation

{b) Film from

methvitrialkoxysitane

after 109 of elongation
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Fig. 4 Adhesion of the coating films on stainless
stee] sheet against fiving temperature.
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Fig. 5 Microhardness and abrasion loss of the
coating films on stainless steel sheet as a

function of firing temperature.
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Fig. 8 Change in sbsorbance guetient of Si~OH
bonds at 910 cm™ (solid line} and 5i-CHs
bonds at 1270 e~ (broken line) relative to
the absorbances in the films at 150C as a
function of firing temperature.
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Table 2 Heat-resistance of coating films

Temperature PL MTOS

e Color change Adhesion Color change Adhesion

200 changad partially non good
peeled-off

o 7 compietely non good
peeled-off

Hi0 — non goad

600 non good

800 non good

PL : polyester paint coated stainiess steel sheet

MTOS | film from methvitrialkoxystiane coated stainless steet sheet
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Fig. 7 Gloss change of coating films on aluminized
steel sheet after accelerated weathering
test, (Blm thickness; 5 pm)
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Fig. 8 Far-infraved spectra of coating films on
aluminized steel sheet.
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Abstract

The coating is one of the most practical
applications of the sol-gel method. 1t is neces-
sary for the coating films to have a good adhe-
sion to steel sheets even at the vended, drawn or
pressformed portion. We have studied the coat-
ing film prepared from methyltrialkoxysiiane
(MTOS) on stainless or aluminized steel sheetf.
Coating film from MTOS showed better clastic-
ity than that from tetra-alkoxysilane due to the
remaining CHy groups. Excellent adhesion of
the coating films was obtained in the limited
range of firing temperature. Microhardness and
abrasion-resistance increased with an increase
in the firing temperature Resultant coating films
from MTOS on steel sheets showed good prop-
erties, such as heat-resistance, far-infrared

emissivity and weather resistance,
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