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Development of ZINKOTE™ COLOR
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Abstract

As the housing material of home appliances, and OA and electronic equipments, the black thin-
film coating steel plate “Standard black”, which is a green product produced in a cost-effective
manner to obtain excellent surface properties, was developed. It was accomplished with the
waterborne paint which is environment-friendly and able to carry out energy-saving coating, and
with development of noble waterborne resin as the paint component and improvement of black
pigment processing. Furthermore, new conductive particles was investigated and applied to the
coating of “Standard black”, and “Conductive heat-absorbing black” was developed. On the other
hand, “Improved scratch-resistant black” and “Improved scratch-resistant silver” with superior
scratch resistance to “Standard black”, and then “Standard white” with whole opaque white color
and excellent covering ability over undersurface, were developed. These new products can be used
as the home appliances, OA, electronic equipments, and so on.
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Characteristics comparison between solvent-processed
and waterborne paint

Solvent-
Waterborne
processed .
. paint
paint
Paint viscosity at low shear rate High Low
Thick film forming,
K Better Worse
covering over undersurface
Pigment dispersibility Better Worse
Water resistance Superior Inferior
Corrosion resistance Better Worse
Drying temperature High Low
Production .
K Low High
efficiency
Painting CO, discharge . .
. Inferior Superior
process limitation
Environmental burden Large Small
VOC discharge . .
L Inferior Superior
limitation

[Conventional
pre—coating steel sheet]

Colored coating film
Beautiful appearance

Superior workability
and chemical resistance
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[Standard Black]

Black pigments uniformly—dispersed in hundreds of nm
size in the thin resinous coating absorb incoming all
visible light, and make undersurface completely invisible.

Visible Light
; /¢ /¢ 7 +¢ Resinous one-layered
coating (3-4um thick)

..’ o./.:o ° o...o.' . o..:o.'

Good corrosion resistance eated, electro

Primer film }E}'hemical conversion
and interfacial adhesion

Clear conductive coating

galvanized steel sheet| Pigment
L

Beautiful appearance

(Wholly covered undersurface)
Superior interface adhesion
during working

The same steel
sheet as the left

Clear conductive coating Good chemical and corrosion

resistance

X1 FEROBEFERERZLE— KT Ty 7 OREEE
Cross-section structure of conventional pre-coating steel sheet and Standard black
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[Standard Black] [Black pigments in the resinous coating]

P’i’ha

Resinous Black pigment "V pary;
one-layered coating 5 Pig (ca, 50\5”5"‘\/9 ager
SesstessesAy wns?gate
RGO ) . g ) ze)
eee ceee 22 e0d Incoming Visible light @ D@
Chemical conversion / V- A_A
treated, electro / \
galvanized steel sheet ! Y "o

Clear conductive coating

Incoming visible lights
scatter multiply in concave
regions similar in size to

visible wavelength range

Primary particles

(ca. 10-100nm

Pr in diameter)
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Visible light absorptioin into black pigment in the course of
its multiple scattering process

[Black pigments in the resinous coating]

Primary particle aggregate
(ca. 50-500nm in size)
—A—

¢ Primary particles

I8Y  (ca. 10-100nm

in diameter)

1t electrons free to move
along cry_sj:allinp layers
absorb visible light energy

Crystallite structure in primary particles

X3 ZE&ERFOIEFICLDAELDIIN
Visible light absorptioin by rm electrons in black pigment
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Example schemes of use of electromagnetic shielding
gaskets to equip seams with electromagnetic compatibility

Front Cabinet Backlight Chassis

Heat Dissipators

Substrates

¥

Liquid Crystal Panel Reflective Sheet
Liquid Crystal Case Brightness Increment Films Back Cover

Front Frame LED Backlight

X5 FERRE TV OIS & MEERRE
Scheme of flat-screen liquid crystal display TV and heat
dissipators
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Housing of home appliances, and
OA and electronic equipments

Substrate

Far—infrared ray emission
(Heat soyrse

T — |:-

Heat is emitted  Emissivity evaluation

from the outer  (infrared thermometer)

Heat is absorbed
surface

into thefinper

y

(s) = heat sourse

[Relation of heat emission] (h) = housing
0 -Als)
P= " S 15 (Te*—Tmw?)
{ & T Am ( O }

P: emission (absorption) energy € : emissivity
O : Stefan-Boltzmann constant
T: absolute temperature  A: surface area

6  REMEDERDBEELE
Heat emission by well heat-absorbable housing
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[IStandard Black] Incoming far—infrared light
Resinous . Black pigment ! (Peak wavelength ca. 7-10um)

LR AR ] i
Chemical conversion /
treated, electro y
galvanized steel sh '~
Clear conductive coating ~ @p®® .

o - N -----_-----\"
Incoming far—infrared “\ ------------- K LY
lights scatter multiply ‘\
among dispersion of \ #& ~ ________ )
aggregates
— —

Primary particle aggregates (ca. 50-500nm in size)

7 SZEBELIC L BEFRIDORIN
Far-infrared absorptioin into black pigment in the course of
its multiple scattering process

w2 BEE, WR BHICLZIBMEFEOHSN, SEMOLEE
Comparison of thermal property and productivity among heat dissipators by heat conduction, convection and emission

Heat conduction Convention Emission
Alumi C
umlflum op;?er Cooling fan Standard black
(heatsink) (heatsink)
Emissivity Surface 3-5 3-4 — 70-75
= absorptivi
(= absorptivity) Rear surface 3-5 3-4 — 15
Thermal property (%)
Heat conductivit 54-62
eal ocon uctivity 240 305 . ‘
(100°C, W/m-K) (Mild steel)
Response to compactification Difficult Difficult Difficult Easy
Productivity Mass productivity Inefficient Inefficient Inefficient Efficient
Production cost Expensive Expensive Reasonable Inexpensive
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Metallic particles
(Conductive path)

(a) Conductive at metallic particles

I I
\

Convex areas
(Conductive path)

(b) Conductive at convex areas on
base metallic sheets

X8 ZEEADEEMFSHIM
(a) EBRHFTEE (b) BEROETEE
Conventional methods to equip coating with conductive
property

Resinous coa’cing\O
Plated steel sheet{

Resinous coating
Plated steel sheet{
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Steel sheet sample

Insulator
Insulator (Sidewall) (SldeV\‘Ia”)
i A
;%gzéraaa;&a"-'aﬁa:;
At N D o] oint- _
W EiE ) 0 1
gli {1 (o =l
L sl
I N 7

j\ Insulator
~— (Bottom)

M9 FREEHEAREL 245 10
Model to simulate warming inside home appliance housing

Significant fall in temperature

901" inside the housing model |
—~ \ \
8 80 I S '
2 70—
5/
qL) 60— / Qn|\/nn:i'—pr cessed, heat—absorption
o —=black film coated steel sheet
aE, 50— —+ Standard conductiye heat-absorbing black
= —- Standard black

- Clear film coated gteel sheet
40"

o

20 40 60 80
Measurement time (min)

K10 ERFNEBRERBZE
Temperature changes inside the simulated housing model
of home appliance over heating time
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Lineup of several types of ZINKOTE™ COLOR

Type
Color Thin film type More functional
(waterborne) (solvent-processed)
I d tch-
Standard black mpr9ve serate
resistant black
Black

Standard conductive

heat-absorbing black

. . Improved scratch-
Silver Standard silver P . .
resistant silver

Standard white

White —
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