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Effects of Coatings and Substrates on Reflectiveness of the Solar Radiation for Pre-painted Steel Sheets

Michiyasu TAKAHASHI, Akito SAKODA, Kenji IKISHIMA, Minoru TOMOHIRO and Toshiaki SHIOTA

Synopsis : Exteriors made of steel sheets for architectural applications have many superior features compared with ceramics, for example, lightness,

good formability and so on, however, have large heat conductivity. As a result, in the summer daytime, the solar radiant heat transfers into the

interior of structures easily, then, it occurs high interior temperatures, and the energy required for cooling increases.

Therefore, pre-painted steel sheets which can restrain the solar radiant heat, reduce or omit heat insulators and conserve the energy for

cooling, moreover, which can be also colored without restraint, were required.

In this report, guidelines for pre-painted steel sheets with reflectiveness of the solar radiation were given for conserving energy, especially,

by evaluating the effects of coatings and substrates.

Key words : precoated product; solar radiation; reflectiveness; conserving energy.
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Table 1. Features of exteriors made of steel sheets for ar-
chitectural applications.

advantage
* lightness
* economical

disadvantage
* large thermal conductivity
* poor sound- proof
* poor corrosion resistance

* toughness

* noninflammable
« good formability

» good workability

* maintenance workability

« stability of supply

* water— proof

/t_he othe;s Building materials

: 42Mm . 8.7Mm3
___| (improvement of
performance of
houses and/structures
for energy*saving)

Home électrical
applianges : 4.5Mm3

*numbers in this figure show conversion amount
into petroleum

Fig. 1. Energy-saving quota for the accomplishment of
COP3.
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* (EREBITHE (K) BAHLMHFRA (Corporate Research & Development Labs., Sumitomo Metal Industries, Ltd., 1-8 Fuso-cho Amagasaki 660-0891)
* 2 (FREBEM (%) BHRLGEFT (Sakai Manufactory, Sumitomo Metal Steel Products Inc.)

* 3 {FREBEM () (Sumitomo Metal Steel Products Inc.)
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Fig. 2. Spectral energy density distribution of the solar ra-
diation.
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Table 2. Coatings for evaluating the effect of emission.

coating emissivity [%]
« black coating ( black lacquer, 101 m ) 94
» nocoating  ( tin plated steel ) 7
Table 3. Coatings for evaluating the effects of pigment

content and coating thickness.

No. | resin TiO = content coating thickness
[mass%] [y m]
1 polyester 6 40
2 polyester 12 20
3 polyester 24 10




Table 4. Black pigments for evaluating the relationship be-
tween brightness and reflectivity.

* carbon black
* Fe—Cr composite oxide
* azo compound

Table 5. Substrates for evaluating the effect of these on re-
flectivity of coated steel sheets.

* Galvanized steel sheet (GI)
« Hot dipped 55% Al—Zn alloy steel sheet (AZ)
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Fig. 4. Irradiation equipment.
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Table 6. Specimens for measuring temperature of these
under the solar radiation.

resin pigments substrate
Sample A Polyester TiO 2, Fe—Cr composite oxide AZ
Sample B Polyester TiO 2, Carbon Black GI
absorption of
the solar o
radiation emission
P to
’
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’
\ . H 1J 1, tos
paint filr
stee
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heat flux ti

Fig. 5. Heat balance of the coated steel sheet under the
solar radiation.
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Fig. 6. Effect of coatings on decreasing rate of surface
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Fig. 7. Effect of coatings on heat loss coefficient every
temperature.
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Fig. 8. Effect of pigment content and coating thickness on

reflectivity.
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Fig. 9. Relationship between brightness (L value) and peak
temperature.
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Fig. 10. Effect of black pigments on spectral reflectivity.
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Fig. 11. Portion of reflection in coated steel sheet.
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Fig. 12. Portion of reflection in paint film on non-reflective
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Fig. 15. Spectral reflectivity of substrates.
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Fig. 16. Effect of substrates on spectral reflectivity of coat-
ed steel sheets.
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Fig. 17. Spectral reflectivity of specimens for measuring
temperature under the solar radiation.
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Fig. 18. Changes of temperature of specimens under the
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