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Weatherability of HALS Copolymerized Acrylic Resin Precoated Steel Sheet

Hiromasa NOMURA, Yoshio KIMATA, Hiroshi KANAL, Yoshiyuki YOKOTA and Masaya Y OSHIDA

Synopsis : The deterioration mechanism of polymer outdoors is known as autooxidation caused by radical chain reaction. Fluorocarbon resin is used to
improve the weatherability of precoated metal (hereafter PCM). The binding energy and the hydohobicity of fluorocarobon resin are higher
than those of other organic resins, therefore the generation of alkyl radical and the hydrolysis of bonding are reduced.

We have investigated the improvement for the weatherability of acrylic base PCM without fluorocarbon. We have introduced hindered
amine light stabilizers (hereafter HALS) to capture the radical, and introduced cyclohexyl metacrylate (hereafter CHMA) instead of styrene
or methyl metacrylate to improve the light stability and hydrophobicity. HALS was copolymerized with CHMA to prevent the flow out form
paint. The newly developed HALS-CHMA PCM showed not only good weatherbility but also good corrosion resistance.

Key words: HALS; cyclohexyl methacrylate; acrylic; precoated steel sheet; weatherability.
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Fig. 1. Deterioration (autoxidation) mechanisms of poly-
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Table 1. Paint.

Paint A B C D
Acrylic monomer Styrene Styrene Styrene CHMA
HALS No addition HALS1 |Copolymer*) | Copolymer**)

(HALS2) (HALS2)

*) Copolymer of HALS2 and Styrene , **) Copolymer of HALS2 and CHMA.

e
CH, == T 0 CH,
rzﬂ H m—&_L=?
[i] CH, r CH,
CH,
CHMA HALS2

Fig. 2. Structure of CHMA and HALS2.
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Fig. 3. Condition of cyclic corrosion test.

Table 2. Yearly normals of climate date.

Site Mean Relative Precipitation Sunsihne Global Solar

temperatue/C humidity/% | amount/mm Duration / h Radiation / MJ-m*
Cihba 15.0 69.0 1249.8 1805.5 -
Okinawa 22.4 76.0 2036.8 1876.4 13.8

Data from the nearest meteorologiacal agency's report, average value of 1961-1990.
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Fig. 4. Effect of HALS on the weatherability of paint. A:
A (styrene), B: B (styrene+HALS1), @: C
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Fig. 6. Comparison between HALS-CHMA and conventional PCM by SWM. O: HALS-CHMA, B: PVDF, #: polyester, A: sili-

con modified polyester.
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Fig. 8. Corrosion resistance of HALS~CHMA and polyester.
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Fig. 9. Comparison between HALS-CHMA and conventional PCM by outdoor exposure test in Okinawa. O: HALS-CHMA, Il

PVDFE, #: polyester, A: silicon modified polyester.
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