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Development of Silver Mirror Steel
Mitsuyoshi Ousa, Mari Nisui, Sakiko Miura, Tatsuya Ousuima, Hiroshi OKAMURA

Synopsis : We have developed and proposed the DOKODEMO HIKARIMADO' system as one of energy
saving methods. This is a lighting system that natural light, which is incorporated through a duct
where inside is a mirrored surface and conducted to some locations, difficult to install windows by
means of light reflection.

The 'DOKODEMO HIKARIMADO' system is achieved by the use of a high reflectance steel "Mirror
Coat K" with silver mirror coating technology. The Mirror Coat K is a highly reflective material that
silver is plated on metal sheets. We achieved a total reflectance of more than 95% by proprietary
materials and wet plating process technology.
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Fig.1 HIKARI duct system
a) Horizontal type of HIKARI duct system
b) Vertical type of HIKARI duct system
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Mirror coat

Top coat
b (reflection layer)

(protective layer)

Under coat
(anchor layer)

Steel sheet

+ Typically, Electro-galvanized steel sheet
- Alminum sheet or stainless steel sheet
is also available

Fig.2 Composition of MCK
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Fig.3 Evaluation method and conditions of light reflected
and projected width
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Fig4 Numination measurement of HIKARI duct
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Table 1 Characteristic evaluation of surface profile

Surface profile of steel sheet Surface profile of light reflecting layer
Arithmetric Arithmetric Arithmetric Arithmetric
Sample average average average average Regular
roughness waviness roughness waviness reflectance
Ra (ptm) Wa (12 m) Ra (41 m) Wa (11 m) (%)
a 0.22 2.21 0.027 0.62 93.56
b 0.11 1.28 0.031 0.52 93.46
c 1.13 9.33 0.057 0.58 93,57
d 0.30 3.23 0.029 0.62 93.46
e 0.44 3.88 0.032 0.70 93.38
f 0.80 5.92 0.033 0.73 93.51
=4 0.70 5.55 0.034 0.90 93.61

29



WIEHIH Vol37

Table 2 The surface roughness of steel sheet and light reflecting layer

Sample b

c [

Surface picture
of steel sheet
(before UC treatment)

Surface picture of
light reflecting layer
(after UC treatment)
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Fig.6 The Relationship between light scattering and roughness parameter of substrate (Ra, Wa)
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Fig.7 Model of light reflecting surface
(a) Scattering

(b) Directional scattering

Table 3 Transfer ratio and projected light pattern

Sample Ref.2

Transfer ratio of
Numinance (%)

62.1

Projected pattern
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Fig.8 Exchange of regular reflectance before
and after heat test
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constant temperature and humidity test
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Table 4 Pictures of samples after Salt Spray Test
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Table 5 Pictures of samples after Sunshine Weather-Meter Test
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Fig.10 Exchange of regular reflectance and the intensity
of elemental sulfur peak for the TC thickness
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