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Development of Highly Reflective Pre-painted Steel Sheet
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Abstract

Highly reflective pre-painted steel sheet was developed to enhance lighting efficiency of lighting
fixtures. The key ideas for increasing the reflectivity of a coated film are to arrange the larger gap
between refractive indexes of binder resins and pigments of the coated film and to create more
surface area of pigments of the film. With well-selected pigments based on a proper refractive index,
the higher concentration of the pigments in the film and the thicker film were combined, highly
reflective pre-painted steel sheet reached 92% at diffuse reflectivity, which was larger than a
conventional white pre-painted steel sheet by more than 5%. And also, the high end model of a
highly reflective pre-painted steel sheet, which reached 98% at diffuse reflectivity was developed

and put to practical use.
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Specular reflection and diffuse reflection
(left: specular, right: diffuse)
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Images for increasing reflectivity of coated film
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Low & Reflectivity - High

Small & Gap between refractive indexes -> Large
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Relationship between refractive index difference and
reflectivity
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Reflective index of material

Material Refractive index

TiO, 2.52

ZnS 2.35

ZnO 2.00

Pigments MgO 1.75

BaSO, 1.64

CaCo, 1.61

CaSO, 1.58

Epoxy 1.61

Polystyrene 1.59

Polyester 1.54

Resins Acrylic 1.53

Polyethylene 1.51

Polypropylene 1.49

Fluoren 1.43

Other Air 1.00
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Small ¢ Particlesize -> Large
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Relationship between particle size and reflectivity
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Low <& Concentration of pigment in coated film - High
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Relationship between concentration of pigment and
reflectivity
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Low & Reflectivity - High

Poor & Bend performance - Good

Low & Concentration of pigment in coated film - High
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Influence of concentration of pigment on reflectivity and
formability
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Appearance after bending

(left: highly reflective type, right: conventional type)
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Highly reflective film
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Diffuse reflectivity of pre-painted steel sheet
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Cross-sectional SEM images of coated film with super
high concentration of TiO,
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Miniature room model made of pre-painted steel sheets
(left: highly reflective type, right: conventional type)
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