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(Conduction probability (%))
= ((Number of occurrences of conduction)/10)

Considering the fact that the main applications of Z1
are electrical appliances and OA equipment, the target
level for corrosion resistance was set at time to 5% white
rust appearance in SST = 120 h. To secure adequate
weldability, groundability, and EMI shielding perfor-
mance, conduction probability = 100% in the above-
mentioned conduction evaluation is desirable. From this
viewpoint, the fIm was designed to be able to satisfy
simultaneously the target levels for corrosion resistance
and conduction, as shown in Fig. 4. Because the Zn-Ni
electroplated surface which is given anodic treatment to
produce a black color is extremely active, adequate cor-
rosion resistance cannot be obtained with the chromate-
free flm applied to ordinary Zn-coated sheets. The
authors therefore adopted a composite of an inorganic
component, which is used to passivate the surface, and
an organic flm, which dramatically increases the barrier
property against penetration by corrosive substances by
enhancing the degree of crosslinking, making it possible
to secure the target level. Thus, with Z1, it is possible
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Regardless of whether cleaning was performed
with the above-mentioned alkali degreasing agent or
the solvent-type degreasing agent, no flm peeling was
observed, and the difference in lightness before and after
cleaning, AL*, was no more than 0.1. Thus, no signif-
cant changes in appearance were observed, confrming
excellent resistance to cleaning and degreasing agents.

3.4 Heat Absorption/Radiation Property

In recent years, the increasing amount of heat gener-
ated by electrical appliances, OA equipment, and other
products accompanying higher performance has become
a problem. Steel sheets with a heat radiation effect have
attracted attention as one countermeasure against heat?.
The aim in this case is to reduce the internal temperature
inside the equipment housing by promoting radiant heat
transfer between the heat-generating source inside the
equipment and the steel sheet housing by using a steel
sheet with a high thermal emissivity fIm formed on its
surface as the housing material. Formation of a paint
flm using a paint containing a pigment with high ther-
mal emissivity, such as carbon black or various kinds of
oxides, is considered effective for improving the thermal
emissivity of the surface flm. Furthermore, because the
thermal emissivity of organic resins is generally high,
increasing the thickness of the paint flm is also effec-
tive. However, with these methods, increased surface
resistance is necessarily unavoidable. On the other hand,
the surface flm of black-colored steel sheets has suf-
fcient conductivity for use in parts of electrical appli-
ances and OA equipment, as described above, and at
the same time, also has a high heat absorption/radiation
property.

Figure 7 is an example of an experiment which was
conducted to confrm this fact. A heater was set inside
a model housing made from acrylic plates 20 mm in
thickness, and power was supplied by a DC stabilized
power supply at a constant rate of 39 W. The internal
dimensions of the model housing were 280 mm(L) X
280 mm(&) X 110 mm(H). The model housing was
then set ‘Inside a thermostatic chamber in which the
temperature was controlled to 23 = 1°C, and the tem-
perature inside the housing was measured with a ther-
mocouple while the opening at the top of the housing
was closed with either a 0.8 mm thick aluminum alloy
sheet (JIS 1050), Zn electrogalvanized steel sheet, or Z1.
The inner sides of the acrylic housing were covered with
refective aluminum sheets (thickness: 0.6 mm) so that
exchanges of heat with the outside were mainly through
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Specimen (300 X 300 X 0.8 mm)
«

.

#

Aluminum sheet

0.6 mm thickness Data logger

power supply

Acrylic body 20 mm thickness

the specimen sheets placed over the opening at the top
of the test apparatus. Although not shown in Fig. 7, alu-
minum foil was also placed directly under the thermo-
couple so the thermocouple would not receive radiation
directly from the heater. Figure 8 shows the change in
the internal temperature of the test apparatus described
above when current was supplied to the heater. The
internal temperature differed remarkably depending on
the type of specimen placed over the opening. As shown
in Fig. 8, in comparison with aluminum alloy sheet and
the EG sheet, a remarkable decrease in internal tempera-
ture was confrmed when Z1 was used.

Because the thermal conductivity of aluminum is
approximately 4 times greater than that of carbon steel,
there are cases where aluminum is used in the housings
of personal computers and other devices where the heat
radiation property is important. However, as shown by
the results of this experiment, when the heat source and
the equipment housing are not in direct contact, the dif-
ference in the surface fIlm has a greater effect on the
heat radiation property than that of the thermal conduc-
tivity of the metal sheet. The excellent heat absorption/
radiation property of Z1 has been confrmed, and this
sheet is now being used in car audio parts and others
which are installed in sealed spaces and require a heat
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absorption/radiation property.

4. Conclusion

The properties of a chromate-free black-colored
steel sheet, “ECO FRONTIER Z1,” which features an
organic-inorganic composite flm on an anodic-treated
black-colored Zn-Ni electroplated steel sheet, were
presented. ECO FRONTIER Z1 has appearance, corro-
sion resistance, electric conductivity, and resistance to
cleaning and degreasing agents equal to those of con-
ventional black-colored steel sheets, and also possesses
an excellent heat absorption/radiation property. From the
viewpoint that Z1 is capable of responding to the rising
environmental needs of the future, while also offering
an effective countermeasure for heat generation accom-
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panying higher performance in electrical appliances,
OA equipment, and car audios, expanded application is
expected.
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