
;4e3e:8I37222d22H36H3T8I3- 1  DESCRIPTION NSC-M746 HEAT-GENERATING ELEMENT
COVER WITH EXCELLENT HEAT ABSORPTIVITY, SURFACE-TREATED METAL SHEET 5
THEREFOR AND THEIR APPLICATIONS TECHNICAL FIELD OF THE INVENTION The
present invention relates to a product having excellent heat absorptivity
and, more specifically, the 10 present invention relates to a metal or
nonmetalic cover enclosing inside thereof a component that generates heat,
such as motor, electronic part, heater and battery, and a surface-treated
metal sheet as a material for the cover. The present invention also relates
to a refrigerator 15 using the above-described material sheet having
excellent heat absorptivity, and a portable device (mobile device), an
in-vehicle device and a case therefor, which prevents elevation of
temperature by coating a highly heatabsorptive coating material on the
inner side of the 20 case. The portable device and in-vehicle device
include a cellular phone, a notebook computer, a PDA, in-vehicle battery
case, vehicle navigation system, vehicle audio device and in-vehicle
control equipment. 25 BACKGROUND ART Conventionally, metal sheets such as a
steel sheet and aluminum sheet have been used for the exterior plates of
home electric appliances or for the cover materials of inner parts. These
metal sheets are required to have 30 performances such as corrosion
resistance and design property, and therefore, are usually surface-treated
before use. Examples of such metal sheets include a galvanized steel sheet
excellent in a corrosion resistance, a galvanized steel sheet with chromate
35 coating, and a precoated metal sheet previously applied with a coating
and thereby imparted with design property. Additional performances required
of these metal   _ 2 _ sheets are fingerprint resistance, earthing or
grounding property, working and scuffing resistance, and the like. To
satisfy these requirements, various surface-treated steel sheets have been
developed. 5 For example, Japanese Examined Patent Publication (KOkoku) No.
4-14191 discloses a technique, for improving corrosion resistance and
fingerprint resistance, where an organic composite layer composed of an
aqueous organic resin adjusted by adding colloidal sol having a specific 10
fine particle size is formed on a plated steel sheet coated with chromate.
Also, Japanese Unexamined Patent Publication (Kokai) No. 5-65666 discloses
a technique of applying a coating material containing a wax and a lubricant
on a steel sheet and thereby improving the 15 working and scuffing property
and Kokai No. 10-16128 discloses a technique of coating a chromate-treated
metal surface with a layer controlled in the surface roughness and the
layer thickness and thereby imparting fingerprint resistance and earthing
or grounding property. 20 Furthermore, nonmetalic materials such as plastic
are also used for the exterior plates of home electric appliances or for
the cover material of inner parts. With recent popularization of computers
and computerization of home electric appliances, a large 25 number of
components working as a heat source, such as motors and electronic parts,
are used inside the computer or the home electric appliance. The heating
value of such a heat source is also increasing. Therefore, the outside
plate of products or the cover material of inner 30 parts is required to
have a property of suppressing the heat generated in the inside or
releasing the heat with high efficiency. The heat-generating element cover
for home electric appliances is further required to have electrical
conductivity for earthing or grounding. 35 In order to prevent the
elevation of temperature inside the electronic equipment containing an
electronic component, a technique of providing a heat radiation fin   - 3
in the electronic device, providing a heat radiation opening in the
electronic device case or forcedly performing cooling with a fan inside the
electronic device has been heretofore employed. 5 The electronic equipment
is weak against heat and when the temperature is elevated, it causes
malfunction or reduction in the performance. Therefore, heat radiation and
cooling are important. In recent years, higher integration and finer wiring
are being demanded 10 and used and a measure against reduction in
performance, due to elevation of temperature, such as malfunction and
lowered working speed, is becoming more important. Particularly, in the
case of a portable device (mobile device), small-size electronic equipment
or an in-vehicle 15 device used outdoors and exposed to heat generated by
an engine or the like, it is very important to prevent heat generated due
to self-heating of an internal and heatgenerating electronic component or a
battery from accumulating within the equipment case and elevating the 20
temperature of the electronic equipment or battery. A technique heretofore
predominantly employed for the heat radiation from electronic equipment
cases is to form an opening for releasing heat or to form the case from a
heat transferring material. Also, a method of 25 applying a coating
material having good radiating property to the outer side of the case and
thereby enhancing the heat radiation has been proposed. As for conventional
techniques similar to the present invention, Japanese Unexamined Patent
Publication 30 (Kokai) No. 11-340639 discloses a method of applying a layer
containing an infrared absorbent to the inside surface of an outer housing
for electronic equipment, in which a TV receiver or other portable
information device is enclosed. 35 As such, various methods have been
proposed or employed for the cooling or heat radiation of electronic
equipment, however, the construction material of the case   - 4  for
portable or in-vehicle devices is often restricted in view of appearance,
reduction in weight or the like. Furthermore, for realizing downsizing and
higher performance, more efficient cooling or heat radiation is 5 being
demanded. In light of these requirements, a first object of the present
invention is to develop a technique of imparting excellent heat
absorptivity to a metal or nonmetalic heat-generating element cover or a
surface 10 treated metal sheet and provide a metal or nonmetalic
heat-generating element cover and a surface-treated metal sheet, which are
favored with excellent heat absorptivity. In connection with the first
object, a second object 15 of the present invention is to develop a
technique of imparting excellent heat absorptivity to a outside plate and
provide a refrigerator having excellent thermal efficiency and a production
method for efficiently producing a refrigerator having excellent heat 20
absorptivity. A third object of the present invention is to provide a case,
more improved in a heat radiation property, which is used for portable or
in-vehicle devices containing a heat-generating electronic 25 component,
and provide a portable or in-vehicle device with such a case. DISCLOSURE OF
THE INVENTION As a result of extensive investigations, the present 30
inventors have found that when a substance having high heat absorptivity is
applied to the inside surface of a metal-made and nonmetal-made cover for a
heat source of a home electric appliance, the temperature inside the heat
source cover is lower compared with the case of not 35 applying a substance
having high heat absorptivity. The present invention has been accomplished
based on this finding and the gist of the present invention   - 5  resides
in the following. (1) A heat-generating element cover having excellent heat
absorptivity, comprising a heat-generating element cover body having coated
at least on the inner 5 surface thereof a heat-absorptive layer of which
entire emissivity measured at a temperature in a range of SOC to 200C is
0.70 or more in the wave number region of 600 to 3,000 cm-1. (2) The
heat-generating element cover having 10 excellent heat absorptivity as
described in (1) above, wherein the heat-absorptive layer comprises 100
parts by mass of a binder solid content and from 10 to 150 parts by mass of
a heat-absorptive pigment. (3) The heat-generating element cover having 15
excellent heat absorptivity as described in (1) and (2) above, wherein the
heat-absorptive layer comprises from 1 to 20 parts by mass of a carbon
having a particle size of less than 0.1 wm and from 1 to 140 parts by mass
of a carbon having a particle size of 0.1 to 50 wm per 100 20 parts by mass
of the binder solid content and in the heat-absorptive layer, the total of
a carbon having a particle size of less than 0.1 ~m and a carbon having a
particle size of 0.1 pm to 50 ~m is from 10 to 150 parts by mass. 25 (4)
The heat-generating element cover having excellent heat absorptivity as
described in (1) to (3) above, wherein the heat-absorptive layer comprises
100 parts by mass of a binder solid content, from 10 to 150 parts by mass
of a heat-absorptive pigment and from 1 to 30 150 parts by mass of an
electrically conducting pigment. (5) The heat-generating element cover
having excellent heat absorptivity as described in (4) above, wherein the
heat-absorptive pigment is a carbon black having an average particle size
of 1 to 100 nm, the 35 electrically conducting pigment comprises a flaked
metal Ni having an average particle size of 0.5 to 50 hum and a   - 6
chained metal Ni, and the mass ratio of flaked metal Ni/chained metal Ni is
from 0.1 to 6. (6) The heat-generating element cover having excellent heat
absorptivity as described in (2) to (5) 5 above, wherein the electrically
conducting pigment is ferrosilicon. (7) The heat-generating element cover
having excellent heat absorptivity as described in (1) above, wherein the
heat-absorptive layer comprises 100 parts by 10 mass of a binder solid
content and from 5 to 150 parts by mass of ferrosilicon. (8) The
heat-generating element cover as described in (1) to (7) above, wherein the
heat-generating element cover body is made of a metal. 15 (9) The
heat-generating element cover as described in (1) to (7) above, wherein the
heat-generating element cover body is made of a nonmetal. (10) A
surface-treated metal sheet having excellent heat absorptivity, comprising
a metal sheet or plated 20 metal sheet having coated at least on one
surface thereof a heat-absorptive layer of which entire emissivity measured
at a temperature in a range of 80C to 200C is 0.70 or more in the wave
number region of 600 to 3,000 cm 1. 25 (11) The surface-treated metal sheet
having excellent heat absorptivity as described in (10) above, wherein the
heat-absorptive layer comprises 100 parts by mass of a binder solid content
and from 10 to 150 parts by mass of a heat-absorptive pigment. 30 (12) The
surface-treated metal sheet having excellent heat absorptivity as described
in (10) or (11) above, wherein the heat-absorptive layer comprises from 1
to 20 parts by mass of a carbon having a particle size of less than 0.1 hum
and from 1 to 140 parts.by mass of a 35 carbon having a particle size of
0.1 to 50 dun per 100 parts by mass of the binder solid content and in the
_ 7 _ heat-absorptive layer, the total of a carbon having a particle size
of less than 0.1 ~m and a carbon having a particle size of 0.1 Nm to 50 ~m
is from 10 to 150 parts by mass. 5 (13) The surface-treated metal sheet
having excellent heat absorptivity as described in (10) to (12) above,
wherein the heat-absorptive layer comprises 100 parts by mass of a binder
solid content, from 10 to 150 parts by mass of a heat-absorptive pigment
and from 1 to 10 150 parts by mass of an electrically conducting pigment.
(14) The surface-treated metal sheet having excellent heat absorptivity as
described in (13) above, wherein the heat-absorptive pigment is a carbon
black having an average particle size of 1 to 100 nm, the 15 electrically
conducting pigment comprises a flaked metal Ni having an average particle
size of 0.5 to 50 ~m and a chained metal Ni, and the mass ratio of flaked
metal Ni/chained metal Ni is from 0.1 to 6. (15) The surface-treated metal
sheet having 2D excellent heat absorptivity as described in (12) to (14)
above, wherein the electrically conducting pigment is ferrosilicon. (16)
The surface-treated metal sheet having excellent heat absorptivity as
described in (10) above, 25 wherein the heat-absorptive layer comprises 100
parts by mass of a binder solid content and from 5 to 150 parts by mass of
ferrosilicon. (17) A refrigerator having excellent thermal efficiency,
comprising an exterior plate having coated on 30 the inside surface thereof
a heat-absorptive layer of which entire emissivity measured at a
temperature in a range of 80C to 200C or more is 0.70 or more in the wave
number region of 600 to 3,000 cm-1. (18) The refrigerator having excellent
thermal 35 efficiency as described in (17) above, wherein the
heatabsorptive layer comprises from 10 to 150 parts by mass   _ g _ of a
carbon per 100 parts by mass of the binder solid content. (19) The
refrigerator having excellent thermal efficiency as described in (18) or
(19) above, wherein 5 the heat-absorptive layer comprises from 1 to 50
parts by mass of an electrically conducting metal powder per 100 parts by
mass of the binder solid content. (20) The refrigerator having excellent
thermal efficiency as described in (17) to (19) above, wherein 10 the
heat-absorptive layer comprises from 1 to 20 parts by mass of a carbon
having a particle size of less than 0.1 ~m and from 1 to 140 parts by mass
of a carbon having a particle size of 0.1 to 50 ~m per 100 parts by mass of
the binder solid content and in the heat-absorptive 15 layer, the total of
a carbon having a particle size of less than 0.1 ~m and a carbon having a
particle size of D.1 ~m to less than 50 ~m is from 10 to 150 parts by mass
and the dry layer thickness is 1 ~m or more. (21) A refrigerator having
excellent thermal 20 efficiency characterized in that the heat-generating
element cover as described in to any one of (1) to (9) above is used as an
exterior plate. (22) A refrigerator having excellent thermal efficiency
characterized in that the surface-treated 25 metal sheet as described in
any one of (10) to (16) above is used as an exterior plate, in which the
heatabsorptive layer of said metal sheet is disposed as an inner surface.
(23) The refrigerator having excellent thermal 30 efficiency as described
in (17) to (22) above, wherein a clear layer or a layer comprising a color
pigment is coated on the outer side of the metal-made exterior plate. (24)
A method for producing a refrigerator having 35 excellent heat
absorptivity, comprising previously   _ 9 _ coating the heat-absorptive
layer as described in any one of (17) to (20) above on one surface of a
flat metal sheet and a clear or color pigment-containing layer on another
surface to produce a precoated metal sheet having 5 high heat absorptivity,
cutting and working the metal sheet, and then assembling the metal sheet
into a refrigerator. (25) A portable or in-vehicle device, containing a
heat-generating electronic component and being enclosed 10 in a case having
inside thereof a heat-absorptive layer, the heat-absorptive layer
comprising (A) 100 parts by mass of a binder solid content, from 1 to 20
parts by mass of a carbon having a particle 



size of less than 0.1 Vim, and from 1 to 140 parts by mass 15 of a carbon
having a particle size of 0.1 to 50 Vim, with the total of a carbon having
a particle size of less than 0.1 ~m and a carbon having a particle size of
0.1 ~m to 50 wm being from 10 to 150 parts by mass; (B) 100 parts by mass
of a binder solid content, 20 from 10 to 150 parts by mass of a
heat-absorptive pigment and from 1 to 150 parts by mass of an electrically
conducting pigment, the heat-absorptive pigment being a carbon black having
an average particle size of 1 to 100 nm and the electrically conducting
pigment comprising a 25 flaked metal Ni having an average particle size of
0.5 to 50 wm and a chained metal Ni, with the mass ratio of flaked metal
Ni/chained metal Ni being from 0.1 to 6; (C) 100 parts by mass of a binder
solid content, from 10 to 150 parts by mass of a heat-absorptive pigment 30
and from 5 to 15D parts by mass of ferrosilicon; or (D) 100 parts by mass
of a binder solid content and from 5 to 150 parts by mass of ferrosilicon.
(26) A portable or in-vehicle device characterized in that a case for a
portable or in-vehicle device 35 containing an electronic component which
generates heat   - 10  is the heat-generating element cover as described in
any one of (1) to (9) above. (27) A portable or in-vehicle device
characterized in that a case for a portable or in-vehicle device 5
containing an electronic component which generates heat is made by
processing the surface-treated metal sheet as described in any one of (10)
to (16) above. (28) The portable or in-vehicle device as described in any
one of (25) to (27) above, wherein the case is 10 made of an Mg alloy or an
A1 alloy. (29) A portable or in-vehicle device case having a
heat-absorptive layer as described in (25) above. BRIEF DESCRIPTION OF THE
DRAWINGS 15 Fig. 1 is a view showing a constitution of a metalmade
heat-generating element cover or case having excellent heat absorptivity of
the present invention. Fig. 2 is a view showing a mode of the measuring box
for measuring the heat absorptivity. 20 MODE FOR CARRYING OUT THE INVENTION
(Metal or Nonmetalic Heat-Generating Element Cover and Surface-Treated
Metal Sheetl In the present invention, the heat-generating 25 element is
not particularly limited and includes a11 components which generate heat,
such as motor, electronic part, heater and battery. The heat-generating
element cover is used for the purpose of covering, enclosing or housing
such a heat-generating element. 30 The heat-absorptive heat-generating
element cover of the present invention is described below mainly by
referring to a metal sheet-made heat-generating element cover, however, the
present invention is not limited thereto and the same applies to the
nonmetal-made heat35 generating element cover. It is known that heat is one
part of electromagnetic waves diverged from a material body and when
radiant heat   - 11  rays enter into a material body, some are reflected,
some other are transmitted and the remaining portions are absorbed (see,
for example, Nishikawa and Fujita, "Kikai Kogaku Kiso Koza, Dennetsu Kogaku
(Elementary Course of 5 Mechanical Engineering, Electrothermal
Engineering)", Rikogaku Sha, p289, (1983)). when radiant heat rays enter
into a metal sheet, a surface-treated metal sheet or a nonmetal material,
the thermal radiant ray is scarcely transmitted and 10 therefore, the
thermal radiant ray is reflected or absorbed. Here, when radiant heat rays
generated from a heat generating element enter into the inner surface of a
heat-generating element cover, if many radiant heat rays 15 entered are
reflected within the cover, heat is accumulated inside the heat-generating
element cover and the temperature within the cover elevates. Therefore, in
order to lower the temperature within the heat source cover, radiant heat
rays must be 20 prevented from reflecting inside the cover. The present
inventors have made extensive studies, as a result, it has been found that
when the inside of the cover is coated with a layer having high heat
absorptivity, the reflection of radiant heat rays can be prevented. 25 with
respect to the method for examining the absorptivity of radiant heat rays
entered into the surface of a metal sheet, a nonmetal material or the like,
a reflection method using an infrared spectrophotometer is well known,
however, in the case 30 where the metal sheet or nonmetal material has a
rough surface, the entered radiant heat rays are irregularly reflected and
the absorptivity cannot be obtained with high precision in the measurement
by this method. According to the Kirchhoff's law regarding thermal 35
radiation, the absorptivity and the emissivity of a material body become
the same at a fixed temperature (see, for example, Nishikawa and Fujita,
"Kikai Kogaku   - 12  Kiso Koza, Dennetsu Kogaku (Elementary Course of
Mechanical Engineering, Electrothermal Engineering)", p290, (1983)),
Rikogaku Shay. Based on this knowledge, the present inventors have 5 made
extensive investigations and, as a result, it has been found that when a
surface-treated metal sheet obtained by previously coating at least one
surface of a metal sheet or a plated metal sheet with a heatabsorptive
layer having an entire emissivity of 0.70 or 10 more in the wave number
region of 600 to 3,000 cm 1 as measured at a temperature in a range of 80C
to 200C is formed to produce a cover while laying the surface coated with
the heat-absorptive layer on the inner side of the heat-generating element
cover and a heat-generating 15 element is covered with the cover, the
temperature inside the cover is lower as compared with the case of covering
the heat-generating element with a cover produced from a metal sheet where
the inner surface of the cover is not coated with a heat-absorptive layer.
Similarly, it has 20 been also found that when a heat-generating element is
covered with a nonmetallic material-made cover where the inner surface
thereof is applied with a heat-absorptive layer having an entire emissivity
of 0.70 or more in the wave number region of 600 to 3,000 cml as measured
at a 25 temperature in a range of 80C to 200C, the temperature inside the
cover is lower as compared with the case of covering the heat-generating
element with a cover where the inner surface of the cover is not coated
with a heatabsorptive layer. 30 The absorption of radiant rays in the wave
number region at a frequency of less than 600 cm-1 or exceeding 3,000 cm'
has a very small effect on the reduction of temperature within the cover
and, therefore, the emissivity including the radiant rays having these wave
35 number regions is imadequate. Furthermore, if a heatabsorptive layer
having an entire emissivity of less than 0.70 in the wave number region of
600 to 3,000 cml is   - 13  coated, the effect of reducing the temperature
within the cover is small and this is inadequate. Fig. 1 shows a
constitution of a metal or nonmetalic heat-generating element cover having
excellent heat 5 absorptivity of the present invention. The metal or
nonmetalic heat-generating element cover of the present invention is
characterized in that the cover is composed of a metal sheet or nonmetallic
material 1 and the inner surface of the cover is coated with a
heat-absorptive 10 layer 2. In the Figure, 3 is a heat-generating element.
When a heat-absorptive layer 2 is previously coated on a flat metal or
nonmetal sheet and the metal or nonmetal sheet is worked to produce a metal
or nonmetalic heatgenerating element cover, the working efficiency in the
15 production is improved and therefore, this is preferred. If the surface
coated with the heat-absorptive layer of the metal sheet or nonmetallic
material does not constitute the inner surface of the heat-generating
element cover, the effect of reducing the temperature 20 within the
heat-generating element cover cannot be obtained. The heat-absorptive layer
may be coated not only on the inner surface of the heat-generating element
cover but also on the outer side. When coated also on the outer side, the
temperature of the metal or 25 nonmetalic heat-generating element cover
itself is lower due to the effect of heat radiation equivalent to the heat
absorption and therefore, this is more preferred. The metal sheet or
nonmetallic material constituting the metal or nonmetalic heat-generating
element cover 30 having excellent heat absorptivity of the present
invention is succeeded in securing the heat absorptivity by coating at
least one surface of a metal sheet, a plated metal sheet or a nonmetallic
material with a heatabsorptive layer composed of a) 100 parts by mass of a
35 binder solid content and b) from 10 to 150 parts by mass of a
heat-absorptive pigment and having an entire emissivity of 0.70 or more in
the wave number region of   - 14  600 to 3,000 cm-1 as measured at a
temperature in a range of 80C to 200C. The heat-absorptive pigment may be a
generally known pigment such as carbon, charcoal and graphite, or may be 5
a commercially available pigment. Among these heat absorptive pigments,
carbon black is preferred because the particle size is very small and this
pigment disperses widely in the layer. Carbon black having a particle size
of 1 to 100 nm is more preferred. 10 The present inventors have further
found that for elevating the entire emissivity of the layer coated on a
metal sheet or a nonmetallic material and thereby enhancing the heat
absorptivity, it is effective to add carbon to the layer and mask the metal
sheet or 15 nonmetallic material with such a substance. Here, carbon may be
a generally known carbon such as carbon black, charcoal and graphite. In
order to mask the metal sheet or nonmetallic material with carbon, a carbon
having a smaller particle size must be added in a large amount. 20 If a
carbon having a small particle size is added in a slight amount, the
masking effect is small, whereas in the case of carbon having a large
particle size, if the carbon is added in a large amount, a gap is generated
between carbon particle and carbon particle and the 25 masking effect
decreases. However, if carbon having a small particle size is added in a
large amount, the viscosity of the coating solution containing a binder
solid content and the carbon is increased and this causes problems, such
as, for example, the workability in 30 coating decreases or fine carbon
particles dispersed in the coating solution are aggregated in time to bring
about gelling of the coating solution. The present inventors have
extensively studied to solve these problems, as a result, have been found
that the above 35 described problems can be solved by using a carbon having
a small particle size of less than 0.1 wm and a carbon   - 15  having a
large particle size of 0.1 to 50 hum in combination. when these carbons are
used in combination, a fine particle carbon is dispersed in the gap between
carbons of large particle size dispersed in the layer and 5 therefore, even
if a fine particle carbon is not added in a large amount, the masking of
metal sheet or nonmetallic material with carbon is improved and the
heat-absorptive effect is exerted. In a preferred embodiment of the present
invention 10 accomplished based on this finding, the heat-absorptive layer
comprises from 1 to 20 parts by mass of a carbon having a particle size of
less than 0.1 ~m and from 1 to 140 parts by mass of a carbon having a
particle size of 0.1 to 50 ~m per 100 parts by mass of a binder solid 15
content and in the heat-absorptive layer, the total of a fine particle
carbon having a particle size of less than 0.1 ~m and a large particle
carbon having a particle size of 0.1 hum to 50 p~m is from 10 to 150 parts
by mass and the layer thickness is 1 dun or more. The lower limit of 20 the
particle size of the fine particle carbon is not particularly specified,
however, if the particle size is 0.1 wm or more, a gap is readily generated
between carbon particle and carbon particle and this carbon
disadvantageously fails to play a role as a fine particle 25 carbon. If the
amount of the fine particle carbon added is less than 1 part by mass, the
effect of masking the metal sheet or nonmetallic material is inferior to
give poor heat absorptivity and this is improper, whereas, if the amount
added exceeds 20 parts by mass, the coating 30 solution may be increased in
the viscosity or gelled in time and this is improper. If the particle size
of the large particle carbon is less than 0.1 Vim, the carbon fails to play
a role as the large particle carbon and shows the same behavior as the fine
particle carbon and 35 therefore, this is improper, whereas if the particle
size   - 16  of the large particle carbon exceeds 50 Vim, the coatability
in coating the coating solution containing the carbon may decrease or the
layer after coating may have bad appearance and therefore, this is
improper. A 5 preferred particle size of the large particle carbon is 0.1
~m to 30 wm, more preferably 0.1 wm to 10 Vim. If the amount of the large
particle carbon added is less than 1 part by mass, the heat absorptivity
deteriorates, whereas if it exceeds 140 parts by mass, the layer becomes 10
brittle and poor in the workability and this is improper. If the total
amount of fine particle carbon and large particle carbon added is less than
10 parts by mass, the heat absorptivity deteriorates, whereas if it exceeds
150 parts by mass, the layer becomes brittle and poor in the 15 workability
or the coating solution is increased in the viscosity and shows poor
workability in coating and therefore, this is improper. If the layer
thickness of the heat-absorptive layer is less than 1 Vim, the layer
becomes poor in the heat absorptivity and therefore, this 2D is improper.
In one preferred embodiment, the metal sheet or nonmetallic material
constituting the metal or nonmetalic heat-generating element cover having
the excellent heat absorptivity of the present invention succeeds in 25
ensuring heat absorptivity and electrical conductivity by coating at least
one surface of a metal sheet, a plated metal sheet or a nonmetallic
material with a heatabsorptive layer comprising a) 100 parts by mass of a
binder solid content, b) from 10 to 150 parts by mass of 30 a
heat-absorptive pigment and c) from 1 to 150 parts by mass of an
electrically conducting pigment and having an entire emissivity of 0.7D or
more in the wave number region of 600 to 3,000 cml as measured at a
temperature in a range of 80C to 200C. 35 The electrically conducting
pigment may be a known pigment such as flaked metal Ni, chained metal Ni,
- 17  granular metal Al, scaly metal A1 and stainless steel powder, or may
be a commercially available pigment. Metals in general readily reflect heat
to inhibit the heat absorption of the heat-absorptive pigment. However, 5
metal Ni has a property of less inhibiting the heat absorption of the
heat-absorptive pigment as compared with other metal pigments. In
particular, a chained metal Ni is preferred because the area of reflecting
heat within the layer is small due to the chained state and 10 the heat
absorption is less inhibited. However, use of only the chained metal Ni
gives poor electrical conductivity and therefore, a flaked metal Ni and a
chained metal Ni are preferably used in combination. In this case, the mass
ratio of flaked 15 metal Ni/chained metal Ni is preferably from 0.1 to 6
because excellent heat absorptivity and excellent electrical conductivity
are attained. The flaked metal Ni is large in the area of reflecting heat
within the layer and readily inhibits the 20 heat absorption. Therefore, if
the mass ratio of flaked metal Ni/chained metal Ni is less than 0.1, the
electrical conductivity deteriorates, whereas if it exceeds 6, the heat
absorptivity deteriorates. The electrically conducting pigment is
preferably 25 ferrosilicon because the emissivity of the heatabsorptive
layer is improved and, at the same time, the corrosion resistance is
improved in the case of the surface-treated metal sheet. The ferrosilicon
is excellent not only in the electrical conductivity but 30 also in the
heat absorptivity and can serve concurrently as the electrically conducting
pigment and the heatabsorptive pigment, so that even if added alone, the
heat absorptivity and the electrical conductivity both can be ensured. 35
If the amount of the heat-absorptive pigment added is less than 10 parts by
mass per 100 parts by mass of the binder solid content, the entire
emissivity of the   - 18  metal sheet as measured at a temperature in a
range of 8DC to 200C becomes less than 0.70 in the wave number region of
600 to 3,000 cml and this is improper. As the amount of the heat-absorptive
pigment added 5 per 100 parts by mass of the resin solid content is larger,
the emissivity becomes higher and this is more preferred. However, if the
amount added exceeds 150 parts by mass, the layer becomes brittle and low
in the impact resistance or the workability on working the metal 10 sheet
decreases and this is improper. The layer thickness of the heat-absorptive
layer may be freely selected as needed but is suitably from 1 to 50 hum in
the case of a metal sheet and from 1 to 1000 hum in the case of a nonmetal
material. If the layer thickness 15 is less than 1 Vim, the entire
emissivity of the metal sheet or nonmetallic material as measured at a
temperature in a range of 80C to 200C hardly reaches 0.70 or more in the
wave number region of 600 to 3,000 cml. If it exceeds 50 dun in the case of
a metal sheet, 20 the layer disadvantageously decreases in the workability.
If it exceeds 1000 ~,un in the case of a nonmetal material, the heat
absorption is saturated and is economically disadvantageous. When the
electrical conductivity is considered, 1 hum to less than 10 ~m is more
preferred. 



25 The binder constituting the heat-absorptive layer of the present
invention may be a generally known binder for layers such as an inorganic
layer formed by a resin or a sol-gel method and an inorganic/organic
composite layer formed by a sol-gel method. The resin is suitably used 30
in the form of a coating material or the like, because the handling is easy
and the layer formation is facilitated. The resin may be a generally known
resin such as polyester resin, urethane resin, acrylic resin, epoxy 35
resin, melamine resin and vinyl chloride resin. The   - 19  resin may be
either thermoplastic type or thermosetting type. Several species of these
resins may be used in combination, if desired. This resin is not
particularly 5 specified but must be appropriately selected as needed,
because the performance of layer, such as workability, adhesion and
hardness, varies depending on the kind, molecular weight and glass
transformation temperature Tg of resin. 10 The resin which is cured using a
crosslinking agent is not particularly specified but must be appropriately
selected as needed, because the performance of layer, such as workability,
adhesion and hardness, varies depending on the kind and amount added of
crosslinking 15 agent, and the kind and amount added of catalyst at the
crosslinking reaction. when the resin used is solid, this may be
heatmelted, dissolved in an organic solvent or pulverized into a powder. A
water-soluble resin or an emulsion-type 20 resin obtained by water
dispersion may also be used. Furthermore, the resin may be an ultraviolet
(UV)-curable resin or an electron beam (EB)-curable resin. According to the
knowledge of the present inventors, for example, solvent-type melamine
curable polyester 25 resins, solvent-type isocyanate curable polyester
resins, and water dispersion-type acryl emulsion resins are preferred. In
particular, the following are more preferred, however, these are only
examples and the present invention is not limited thereto. 30 In the case
of the solvent-type melamine curable polyester resin, the polyester resin
preferably has a molecular weight of 2,000 to 30,000 in terms of the number
average molecular weight and a Tg of -10 to 70C. The amount of the melamine
resin added is preferably from 35 5 to 70 parts by mass per 10D parts by
mass of the polyester resin. If the molecular weight of the polyester resin
is   - 20  less than 2,000, the workability of layer decreases, whereas if
it exceeds 30,000, too high viscosity disadvantageously results when the
resin is dissolved in a solvent. If the Tg of the polyester resin is less
than 5 -10C, a layer is not formed and this is improper, whereas if it
exceeds 70C, the layer is too hard and poor in the workability and
therefore, this is improper. If the amount of melamine resin added is less
than 5 parts by mass per 100 parts by mass of polyester, the 10 layer is
uncured and this is improper, whereas if it exceeds 70 parts by mass, the
layer is too hard and poor in the workability and therefore, this is
improper. The polyester resin used may be a commercially available product
in general, such as "VILON" produced by 15 Toyobo Co., Ltd. and "DESMOEEN",
produced by Sumitomo Bayer Urethane Co., Ltd. The melamine resin used may
also be a commercially available product in general, such as "CYMEL" and
"MYCOAT" produced by Mitsui Cytec Ltd., and "PEKKAMIN" and "SUPER-PEKKAMIN"
produced by Dai 20 Nippon Ink & Chemicals, Inc. In the case of the
solvent-type isocyanate curable polyester resin, the polyester resin
preferably has a molecular weight of 2,000 to 30,000 in terms of the number
average molecular weight and a Tg of -10 to 70C. 25 The amount of
isocyanate added is preferably an amount of giving [NCO group equivalent of
isocyanatej/[OH group equivalent of polyester resin] = 0.8 to 1.2. If the
value of [NCO group equivalent of isocyanate]/[OH group equivalent of
polyester resin] is 30 less than 0.8 or exceeds 1.2, the layer is liable
not to be cured at the layer formation. If the molecular weight of the
polyester resin is less than 2,000, the layer becomes poor in the
workability, whereas if it exceeds 30,000, a too high viscosity
disadvantageously results 35 when the resin is dissolved in a solvent. If
the Tg of the polyester resin is less than -10C, a layer is not formed and
this is improper, whereas if it exceeds 70C,   - 21  the layer becomes
excessively hard and poor in the workability and therefore, this is
improper. The polyester resin used may be a commercially available product
in general, such as "VILON" produced by 5 Toyobo Co., Ltd. and "DESMOFEN",
produced by Sumitomo Bayer Urethane Co., Ltd. The isocyanate used may also
be a commercially available product in general, such as "SUMIDULE" and
"DESMODULE" produced by Sumitomo Bayer Co., Ltd. and 10 "TAKENATE" produced
by Mitsui Takeda Chemical. The water dispersion-type acryl emulsion resin
may be a generally known emulsion resin or a commercially available
product. In the water dispersion-type acryl emulsion, a resin having good
adhesive property, such as 15 generally known epoxy resin, may be added.
The kind and amount added of the epoxy resin affect the performance of the
layer and therefore, these can be appropriately selected as needed. An
aqueous resin such as water dispersion-type acryl resin is more preferred,
20 because high workability is attained in the coating of layer and a
problem that a volatile organic solvent is released into the atmosphere is
not generated and, as a result, enhancement of an exhaust duct in the
coating equipment or a combustion facility for the volatile 25 organic
solvent is not necessary. In the heat-absorptive layer of the present
invention, in addition to the heat-absorptive pigment and electrically
conducting pigment, a color pigment and a rust-preventive pigment or a rust
inhibitor may be used 30 in combination. The color pigment may be a
generally known color pigment including inorganic pigments and organic
pigments such as titanium oxide (Ti02), zinc oxide (Zn0), zirconium oxide
(Zr02), calcium carbonate (CaC03), barium 35 sulfate (BaSO,), alumina
(A1203), kaolin clay, carbon black and iron oxide (Fez03, Fe30a). The
rust-preventive pigment may be a generally known   _ 22 _ chromium-base
rust-preventive pigment such as strontium chromate and calcium chromate, or
a generally known nonchromium rust-preventive pigment or rust inhibitor
such as zinc phosphate, zinc phosphite, aluminum phosphate, 5 aluminum
phosphite, molybdate, phosphomolybdate, vanadic acid/phosphoric acid mixed
pigment, silica, and a Caadsorbed silica called calcium silicate.
Particularly, in the case where the base metal of the metal sheet of the
present invention is a readily 10 corroding metal such as steel sheet or
plated steel sheet, a rust-preventive pigment or a rust inhibitor is
preferably added, because the metal sheet of the present invention is
enhanced in the corrosion resistance. In considering the recent
environmental problem, a 15 non-chromium rust-preventive pigment or rust
inhibitor is more preferred. The non-chromium rust-preventive pigment or
rust inhibitor may be a reagent or a commercially available product.
Examples of the commercially available rust20 preventive pigment include
zinc phosphate-base rustpreventive pigments "EXPERT-NP500" and
"EXPERT-NP530" produced by Toho Ganryo, zinc phosphite-base rustpreventive
pigments "EXPERT-NP1500", "EXPERT-NP1530", "EXPERT-NP1600" and
"EXPERT-NP1700" produced by Toho 25 Ganryo, aluminum polyphosphates
"K-WHITE Series" produced by Teika, molybdate-base pigments and
phosphomolybdatebase pigments "SHER-WHITE Series" produced by Sherwin
Williams, gas-phase silicas "AEROSIL Series" produced by Nippon Aerosil and
Degussa, colloidal silicas "SNOWTEX 30 Series" produced by Nissan Chemical,
and Ca-adsorbed silicas "SHELDEX-Series" produced by Grace. The color
pigment and the rust-preventive pigment or rust inhibitor must be
appropriately selected as needed, because the emissivity and the
workability, appearance, 35 corrosion resistance and other performances of
the layer greatly differ according to their kind, amount added and particle
size.   - 23  In the heat-absorptive layer of the present invention, a
leveling agent, a pigment dispersant, a wax and the like, which are
generally known, may be added, if desired. The kind and amount added of
these additives 5 are not particularly specified and may be appropriately
selected as needed. Particularly, the wax is effective, for example, in
improving the formability on forming the surface-treated metal sheet of the
present invention or in preventing H awing of the heat-absorptive layer. 10
The heat-absorptive layer of the present invention can be formed on the
surface of a metal sheet or a nonmetallic material by forming the layer
components including the binder into a generally known coating material
form and applying the coating material. 15 Examples of the coating material
form include a solventtype coating material obtained by dissolving a resin
in a solvent, an aqueous coating material obtained by forming a resin into
an emulsion and dispersing it in water or the like, a powder coating
material obtained by 20 pulverizing a resin into powder, a slurry powder
coating material obtained by pulverizing a resin into powder and dispersing
it in water or the like, an ultraviolet (UV)curable coating material, an
electron beam (EB)-curable coating material, a film laminate, and a form
where a 25 resin is melted and then coated. The coating method is not
particularly limited and a generally known coating method may be employed,
such as roll coating, roller curtain coating, curtain flow coating, air
spray coating, airless spray coating, brush 30 coating and die coater
coating. A dip coating or an inkjet coating may be also used. Before
coating the heat-absorptive layer on a metal sheet, the metal sheet is
preferably pretreated so as to enhance the adhesion of layer to the metal
sheet. When 35 this pretreatment is applied, the adhesive property of
heat-absorptive layer and the corrosion resistance of metal sheet are
advantageously improved.   - 24  When the layer is tightly attached without
applying a pretreatment for coating, this is more preferred, because the
coating pretreatment step can be dispensed with. The coating pretreatment
may be a generally known 5 treatment such as chromate-coating treatment,
chromate electrolysis treatment, zinc phosphate treatment, zirconia
treatment and titania treatment. In recent years, a non-chromate
pretreatment based on an organic compound such as resin has been developed
10 and when the non-chromate pretreatment based on resin is used, the load
on the environment is reduced and therefore, this is more preferred.
Examples of the non-chromate pretreatment based on an organic compound such
as resin include the techniques 15 described in Japanese Unexamined Patent
Publication (Kokai) Nos. 09-828291, 10-251509, 10-337530, 2000-17466,
2000-24S385, 2000-273659, 2000-282252, 2000-265282 and 2000-167482. These
and other known techniques can be used. 20 A non-chromate pretreatment
already available on the market may also be used. Depending on the kind and
amount attached of the pretreatment, the adhesive property of the
heat-absorptive layer and the corrosion resistance of the metal sheet
greatly differ, therefore, 25 the pretreatment must be appropriately
selected according to necessity. The metal sheet of the present invention
is used for producing a metal-made heat-generating element cover through
working and therefore, may be sufficient if it is 30 a metal material which
can be worked, and a generally known metal material may be used. The metal
material may also be an alloy material. Examples thereof include steel,
aluminum, titanium, copper and magnesium alloy. Among these, aluminum and
copper having a high heat 35 conductivity are preferred, because the heat
absorbed is uniformly dispersed within the metal and the metal can be
protected from local heating. The surface of these   - 25  materials may be
plated. Examples of the plating include zinc plating, aluminum plating,
copper plating and nickel plating. An alloy plating may also be used. In
the case of steel 5 sheet, a generally known steel sheet or plated steel
sheet can be used, such as cold-rolled steel sheet, hotrolled steel sheet,
hot-dip galvanized steel sheet, electrogalvanized steel sheet, hot-dip
galvannealed steel sheet, aluminum-plated steel sheet, aluminum-zinc
alloyed 10 plated steel sheet and stainless steel sheet. In particular, a
steel sheet plated with an alloy of iron and zinc, such as hot-dip
galvanized steel sheet, is preferred because this plated steel sheet itself
has high heat absorptivity and when coated with a heat-absorptive 15 layer,
the heat absorptivity is more enhanced. Also, when a steel sheet plated
with a metal having high heat conductivity, such as aluminum and copper, is
coated with a heat-absorptive layer, this is more preferred, because the
heat absorbed is uniformly dispersed through the 20 plated layer on the
metal surface and the metal can be protected from local heating. The steel
sheet plated with a metal having high heat conductivity, such as aluminum
and copper, is advantageous not only in that the heat conductivity is
improved but also in that the 25 strength and formability of the steel
sheet are maintained and because the plated steel sheet is less expensive
than the sole use of the metal having high heat conductivity, such as
aluminum and copper, the production cost can be reduced. 30 Before the
coating pretreatment is applied, the metal sheet can be subjected to a
normal treatment such as warm water washing, alkali degreasing and acid
washing. The working method, in the production of a metal-made
heat-generating element cover by forming the 35 metal, may be a generally
known working method. Examples thereof include forging, casting, stamping,
bending, drawing, bulging and roll forming. A precoating system   - 26  of
previously coating the heat-absorptive layer on the metal sheet and then
forming the metal sheet brings high production efficiency and is more
preferred. The nonmetal material used in the present invention 5 is any
inorganic or organic material other than a metal material, and may be
plastics, resins, ceramics, porcelain, cement, as well as
naturally-occurring materials. Further, the resin may be any known resins
including acrylic resins, vinyl chloride resins, HIPS 10 based resins,
ABS-based resins and polycarbonate-based resins. Also, the ceramics may be
any known ceramics including alumina-based, aluminum nitride-based, barrium
titanate-based, and strantium titanate-based ceramics. In the case of a
nonmetallic material, the surface 15 of the nonmetallic material, on which
the heat-absorptive layer is coated, may be subjected to a generally known
chemical conversion treatment to coarsen the roughness, if desired, so that
the adhesion of the heat-absorptive layer can be improved. 20 The
applications of the heat-generating element excellent in its heat
absorption and the material therefor of the present invention include
audio-visual equipment such as VTR, audio equipment, a DVD, a television, a
liquid crystal television, a plasma display 25 and a plasma display tuner,
and their peripherals; a personal computer, a notebook-type personal
computer and a personal computer peripherals such as an optical disc and
hard disc drive; mobile equipment such as a cellular phone and an
electronic notebook; household electric 30 products such as a refrigerator,
an air conditioner outdoor machine, an air conditioner indoor machine, a
washing machine, and a lighting appliance; a battery casing, a
vehicle-mounted battery casing, a vehiclemounted electronic parts and
equipment, a vehicle 35 navigation system, a vehicle audio device, an
automatic vending machine, an exchange machine, ticket- or prepaid
card-vending machine, etc. In addition, outer covers,   - 27  inside part
plates or substrates, inside- or outsideelectronic parts coverings, and
product inside- or outside-control equipment are preferable applications. A
refrigerator and portable and in-vehicle devices 5 to which the
heat-generating element cover of the present invention and the material
therefor are applied as well as their effects which were confirmed are
described in detail below. (Refrigerator) 10 Inside a refrigerator, a large
number of components working as heat sources, such as a motor and
electronic parts, are used. Particularly, with the recent progress of
computerization of refrigerators, heat generated from those heat sources is
liable to accumulate inside the 15 refrigerator and elevate the internal
temperature. When the temperature inside the refrigerator is elevated, a
larger quantity of electric power is necessary for lowering the temperature
within the cold compartment and, accordingly, the life of motor or
electronic parts is 20 shortened. In recent years, demand for a reduction
in the electric power consumption of electric products such as refrigerator
is increasing in view of the ecology. As a result of extensive
investigation, the present inventors have found that when a substance
having high 25 heat absorptivity is applied to a metal material surface on
the inner side of the exterior plate of a refrigerator, the temperature in
the vicinity of a heat source such as motor is lowered as compared with the
case where a substance having high heat absorptivity is not 30 applied.
Assuming that the exterior plate constituting the refrigerator is a
heat-generating element cover, those described above regarding the
heat-generating element cover and the heat-absorptive layer can entirely
apply to 35 the exterior plate of the refrigerator of the present invention
and the heat-absorptive layer coated on the inner surface of the exterior
plate. Therefore, their   - 28  description is omitted here. The
refrigerator of the present invention may have the same structure and
interior as those of known refrigerators except that a specific
heat-absorptive 



5 layer is coated on the inner surface of the exterior plate. When a
colored layer or a clear layer is coated on the outer surface of the
exterior plate of the refrigerator of the present invention, a designed 10
appearance can be imparted and this is more preferred. In order to improve
the corrosion resistance in the case of the metal sheet and enhance the
design property, this colored or clear layer is preferably composed of a
multilayer layer where a rust-preventive layer containing 15 a
rust-preventive pigment is used for the lowermost layer, a colored layer
containing a color pigment is provided thereon and if desired, a clear
layer is further coated on the colored layer. In the process of assembling
the refrigerator, 2D static electricity is generated on the surface layer
of a metal sheet used for the outside plate of the refrigerator due to
friction with the belt conveyer or other transportation instrument and this
causes a problem that dust or motes adhere to the surface of the metal 25
sheet in the assembly line. To solve this problem, the static electricity
accumulated on the layer surface must be removed by imparting electrical
conductivity to the layer. The heat-absorptive layer coated on the inner
side of the exterior plate of the refrigerator of the 30 present invention
preferably contains, in addition to the above-described carbons, from 1 to
50 parts by mass of an electrically conducting metal powder per 100 parts
by mass of the binder solid content, whereby the layer can have electrical
conductivity and this can solve the 35 problem that dust or mote adhere due
to static electricity in the process of assembling the refrigerator. The
constitution where electrical   _ 29 _ conductivity is imparted to the
heat-absorptive layer is described above. In the production of the
refrigerator of the present invention, when the heat-absorptive layer of
the present 5 invention is previously coated on one surface of a metal
sheet to produce a precoated metal sheet having high heat absorptivity and
the precoated metal sheet is cut and then assembled into a refrigerator
while laying the heatabsorptive layer on the inner side of the exterior
plate, 10 the working efficiency is elevated and this is preferred. The
working method used in producing a precoated metal sheet previously coated
with a heat absorptive layer and then cutting, working and assembling it at
the production of the refrigerator having high heat 15 absorptivity of the
present invention may be a generally known working method. Examples thereof
include stamping, bending, drawing, bulging and roll forming. (Portable
Device and In-Vehicle Device) The present invention has been accomplished
based on 20 the finding that when the highly heat-absorptive coating
material of the present invention is coated on the inner surface of a case
for an electronic device containing an electronic component or battery
which generates heat, the elevation of temperature inside the electronic
device can 25 be remarkably suppressed. In the present invention, the
portable device (mobile device) and the in-vehicle device are not
particularly limited and include a cellular phone, a notebook computer, a
PDA, an in-vehicle battery, vehicle 30 navigation system equipment, vehicle
audio device and vehicle control equipment. The heat-generating electronic
component is not particularly limited and includes electronic components
such as a CPU element, an MPU element, a DSP element, an 35 electronic
integrated circuit and a resistance. The battery may be a known one. The
material constituting the case for the portable   - 30  or in-vehicle
device of the present invention is also not particularly limited but
examples thereof include an Mg alloy case, an A1 alloy case, a steel case,
a case made of other metal, and a plastic case. Among these, an Mg 5 alloy
case, an A1 alloy case and a steel case are useful. In one embodiment, the
heat-absorptive layer of the portable or in-vehicle device case comprises
100 parts by mass of a binder solid content, from 1 to 20 parts by mass of
a carbon having a particle size of less than 0.1 10 Vim, and from 1 to 140
parts by mass of a carbon having a particle size of 0.1 to 50 wm, and in
the heat-absorptive layer, the total of a carbon having a particle size of
less than 0.1 wm and a carbon having a particle size of 0.1 hum to 50 hum
is from 10 to 150 parts by mass. 15 In a second embodiment, the
heat-absorptive layer comprises 100 parts by mass of a binder solid
content, from 10 to 150 parts by mass of a heat-absorptive pigment and from
1 to 150 parts by mass of an electrically conducting pigment, the
heat-absorptive pigment is carbon 20 black having an average particle size
of 1 to 100 nm, the electrically conducting pigment is composed of a flaked
metal Ni having an average particle size of 0.5 to 50 wm and a chained
metal Ni, and the mass ratio of flaked metal Ni/chained metal Ni is from
0.1 to 6. 25 In a third embodiment, the heat-absorptive layer comprises 100
parts by mass of the binder solid content, from 10 to 150 parts by mass of
a heat-absorptive pigment, and from 10 to 150 parts by mass of
ferrosilicon. 30 In a fourth embodiment, the heat-absorptive. layer
comprises 10 to 1S0 parts by mass of ferrosilicon, per 100 parts by mass of
the binder solid content. The specific contents of the heat-absorptive
layer in each embodiment are fundamentally the same as those 35 described
above regarding the heat-generating element   - 31  cover and, therefore, a
specific description is omitted here. The heat-generating element cover
which has been explained before may be used as a case for a portable device
or for an in-vehicle device. 5 The highly heat-absorptive layer of the
present invention can be formed on the case surface by forming the layer
components including the binder into a generally known coating material
form and applying the coating material. Examples of the coating material
form 10 include a solvent-type coating material obtained by dissolving a
resin in a solvent, an aqueous coating material obtained by forming a resin
into an emulsion and dispersing it in water or the like, a powder coating
material obtained by pulverizing a resin into powder, a 15 slurry powder
coating material obtained by pulverizing a resin into powder and dispersing
it in water or the like, an ultraviolet (UV)-curable coating material, an
electron beam (EB)-curable coating material, a film laminate, and a form
where a resin is melted and then coated. 20 The thickness of the high heat
absorptive layer is preferably from 1 to 1000 wm.. If it is less than 1 Nm,
the heat absorption decreases and it is not suitable. If it exceeds 1000
Vim, the heat absorption is saturated and, it is not economically
preferable. A more preferable 25 thickness is from 10 to 500 wm. From 1 ~m
to less than 10.~um is more preferred to secure the electrical
conductivity. The highly heat-absorptive layer of the present invention is
generally coated on the case after the case 30 is formed, but in the case
of a sheet material, the highly heat-absorptive layer may be coated before
the formation of the case. In the present invention, the surface coated
with the heat-absorptive layer is the inner side of an 35 electronic
component case or a battery case, whereby the temperature inside the
electronic device case is   - 32  decreased. The constitution of the case
having excellent heat absorptivity of the present invention may be the same
as that shown in Fig. 1. The case of the present invention 5 is
characterized in that the case is composed of, for example, an Mg alloy
sheet 1 and the inner surface of the case is coated with a high absorptive
layer 2. In the Figure, 3 is a heat-generating electronic component or a
battery. 10 if the surface coated with a highly heat-absorptive layer is
not the inner surface of the case, the effect of lowering the temperature
within the electronic device case cannot be obtained. However, the highly
heatabsorptive layer may be coated also on the outer side of 15 the case,
in addition to the inner surface. When the highly heat-absorptive layer is
coated also on the outer side, the heat absorbed in the metal sheet as the
heatgenerating element case is readily released due to the effect of heat
radiation equivalent to the heat 20 absorption and the temperature of the
case itself is lower, therefore, this is preferred. On the outer side of
the case, a colored layer may be coated to impart a designed appearance.
The colored layer may be composed of a multilayer layer where, in the 25
case of a metal-made case, a rust-preventive layer containing a
rust-preventive pigment is used for the lowermost layer and a colored layer
containing a color pigment is provided thereon. In this case, the colored
organic layer (in the case of a multilayer layer, 30 including the
rust-preventive layer) itself has a certain level of heat radiation
property and therefore, is preferably coated to a thickness of 10 dun or
more in total so as to lower the temperature of the case. 35 EXAMPLES The
method for preparing a heat-absorptive layer coating material used in
experiments is described in   - 33  detail below. "VILON GK140" (number
average molecular weight: 13,000, Tg: 20C, produced by Toyobo Co., Ltd.),
which is a commercially available organic solvent-soluble 5 amorphous
polyester resin (hereinafter referred to as a "polyester resin"), was
dissolved in an organic solvent (obtained by mixing SOLVESSO 150 and
cyclohexanone at 1:1 by mass). To this polyester resin dissolved in the
organic 10 solvent, 15 parts by mass of CYMEL 303 produced by Mitsui Cytec
Ltd., which is a commercially available hexamethoxy-methylated melamine
and, then, 0.5 parts by mass of "CATALYST 6003B" produced by Mitsui Cytec
Ltd., which is a commercially available acidic catalyst, were added 15 per
100 parts by mass of the solid content of the polyester resin and the
resulting solution was stirred to obtain a melamine curable polyester-base
clear coating material (hereinafter referred to as "polyester/melamine
(tYPe)"). 20 in order to examine the effect of resin, the polyester resin
dissolved in the organic solvent was blended with "SUMIDULE BL3175"
produced by Sumitomo Bayer Urethane Co., Ltd., which is a commercially
available blocked isocyanate based on HDI, to have an [NCO group 25
equivalent of isocyanate]/[OH group equivalent of polyester resin] ratio of
1.0. Thereafter, a reaction catalyst "TK-1" produced by Mitsui Takeda
Chemical was added to a concentration of 0.05 based on the resin solid
content to obtain an isocyanate-curable polyester 30 base clear coating
material (hereinafter referred to as a "polyester/isocyanate (type)").
Separately, a commercially available epoxy resin was added to a
commercially available water dispersion-type acryl emulsion resin in an
amount of 5 massy as the solid 35 content to obtain a water dispersion-type
acryl emulsion/epoxy clear coating material (hereinafter referred to as an
"waterborne acryl").   - 34  Furthermore, a commercially available ordinary
temperature drying-type solvent-base clear coating material (hereinafter
referred to as "ordinary temperature-drying solvent-base") and a
commercially 5 available ordinary temperature drying-type waterborne clear
coating material (hereinafter referred to as "ordinary temperature-drying
waterborne coating material") were prepared. To each clear coating material
obtained or prepared, 10 a heat-absorptive pigment, an electrically
conducting pigment and a rust-preventive pigment were added, if desired.
Then, the mixture was stirred to obtain a heatabsorptive layer coating
material. Details of each coating material obtained are shown in Tables 1
to 4.   - 35  M H  w a E roo w;al~ H a ..IIIIII1I1I1IIIw o a v~, G~ ~vw
ororororororororororororororoawvvomvvvmovvmamH~, C
rororororororororororororororoo ~ vrorororororororororororororo,,
~brorororororororommromroroow'~00000000000000~,pCCCCCCCCCCCCCCWC wC 0 0 0
'~  ..a ro ~ ~ .m0 .l0 ~0 ~0 ,o000~, a ar..,.o,,H roo,~ o
dawa~~oio~~oto~o~o~oto.-IrIIIIIIIIIIIIIIIIIIII,~II.~IIro~'~I.~.~~I.I~1.~.I~
1.~x~x.1ovzzxzzzzzxzrozroxv~rorororororororororo~..ro~ro,NUIUINNQINNUlNNN.-
.N?I~p~ roC )C ,C ,CCCCCCC'b .iCb mC ~I w m, m ~, m ~, m ~,~ m ;,~ ro ~,, m
~,, m ~,, ro ~,, m ~,, ro ~* v ".,) m ~* v ".,, 



ro riroo rox *A *x *~ x *x *x *x *.c *, x *, .c *~x *\x ~UroU ~ \U ~ \U ,rU
~U ~,U ~U ~U ~U ~U W'u7 '~U ".-I '~U . .HNi- 1\ ~ 1w ~ iw 1\ 1\ 1\ .1\ li
.o x\ ~ x p. \ ~. z'... z. z. z~ zr...,.,zzzzzroozro azv
'rorororororororovro"' arovro avmvvat~vmva~x bax bvwxxxxxxxxxx ~x
~xmrorommromrorom wm wm.~a~I~I~.~.~~I~1.~wwwwwwwwwwwwCC + NO.~ W
No~ooo0oInInInInIWnIn.-I,-I~.1N,1,a'irl~-1rl..1v-1.1O .1aN  x x x x x x x x
x x x x 0W .d o roU roU roU roU roU m~ ~Id, arU ~oU mU roU roU roU roU ro
'~'.I* ro ..* +~ ~..-I.~.~~I~INA -.A .,A -.A -.A .-.O..IA .-A -.A ,.A -.A
-.A -.A -.N y~ .~N C *N C +N C *N C *N C *U H H.C HN C *NNNNN *NC .. .. . .
. . . .Op, ~C *C +C *C *CCWU OppU .U .p ..b rob rop .~p ...p ..p ..U ...U
..p ...(pdAAAAA.C 3H 3AAAAAAAa ~,HHaHaU otr~
oHaHHHHHUUUUUp'A'UUUU~UUaW\\\\v\\\\\W\\\oH U1H NH NH NH QIH NH NH NH NH NH
NH NH NH NHN CN CN CAI CN CN CN GUI CN CN CN CQI CN CN CN NW -'1.H ~rl.H
..1w ~.iF~ ~.i+~ ..iw .I1.1 ~ri11 ~.i1~ ..ill ..il~ ..i11 ~.i+I ..iN ro .1
aO ~ vN ~ mN ~ alN ~ alN ~ mW ~ alN ~ alN ~ n~N ~W ~ rN ~N ~N ~ lN U ..i ?I
.-I Sn ri ?mi w rl 'I rl ~I ri ~r .-I ?I .-Ia ~l -ia ~I ~-iv ~t 'ia ~r rla
'fir n-Ial 'r rlN P7rl Nr1 N.-1 N.~ N.~ N'i Nrl N.a GI.~ N.a N .~ N .~ N .~
N.i Na~a~aga~~a~~~~
~~~~awwaanaaa~-1NMCIf1t0I~mT~rlNf''1COIIII1IIII'1'~~'1'-'1~x~~o~~'rn~a~~o~~
o~~rn~cn~'rn~'rn.~~:Irn.~b~o~.~C ,~C ~C ,~C ,1C ~C ,~C ~C ,~C ,~C ~GCCCC~.i
w '~.1 ~ ro..1 b..1 b~.1 bW ro~rl b..i b..i b~.i ^~'I r-I ~.1 .1 ~.1 rl .rl
rl ~.1 r-I ',ww ~Ww 



' ~w 'wa 'w ''w row row mw row rom ~royro Nro , ,m Nro , ,ro Nroym uro ,
,ro..,ro..lro..~m..lro .l00 ~00000000o Ho Ho Ho Ho HU ~U y ,U yU~ ~U ~U ~U
yU ~U ~U yU ~U yU ~U ~U~~~~~~~~~zz   - 36  M N H w a m E roo o w;NN
CllllIIINM~NIw O W bw~ aatW w owro aro vro mro ro vro mro var m ~v ~~".~
~ro arcrorororovrororom'-~"m-~ro ro ..roa~' a1 a1rororororororox
~..~'I~o~'x~..~ o~rox~' rororororororoma "~ .~U  .~w o a ~o '~' ~ ~row
~'~~`ro~'*~'ao*~ ''* o. ~wwwwwwwwm ~' U~'V ~ux o"Vw oo00000oroNro
wCCCCCCCb1aUCw~ w ,-,w0 ~NOOOOO1l7NOOOOOa w vro~,~ o ~d ,w, w~o~O~o~io~nU
a~II~.1 z-.1 zIIIIIIIIIIc"ro~z~zzzzz~oaa*a**rorova~maa7alv~'WNCC
~CC~CCCCC.-1W NUI_ y oUN toU11 t0H toN ioN toN v0IAN i00 brom *~.i~ ~..a~
II~ IIU *U *U *~U3"'i\'i.rl.i~ \~ \~
\w\~NaNNzN7"x'zzzzz..ImoororoN~CN~NkXNNNNv.wmmwbW~"'bromroro.-
,.~ww~~I.,.~.aWWWWWWx OCN C..ui w
~1111n1t1u7u1u1OooO'i'iNr1IN'i~-1wi'-IrlNa~ 4N,,  ' ' .x x .x ~ .~ x .x .~s
x x .x x~W bUUU.-I bn UUUUUUUU0o romrom~ C rororomrommro N `~~I A -..~ A
-..~ A -.m ..~ ~I U w A -,.~ A -,~ A m~I A --.~ A -,.~ A -..a A *.~ A .,N 1
C -N C +N C *N C +.i U + a C In IN C * C *N +N C +N C + C mN C +I. UO "O ~O
C w ro O `rO `~OC O "O "O "'OO "wO vAAA ~U C AA~ AAAA.,. AAba ~1aH11N 0
HNaNHNHN,.v! ,~NbN.i U bbbbNbbNUUUN UUUUUUUUw\\\w\\ a~v\\\v\Oa NN NN UItl
NH NN wC ~a NN NH NC Ct1 NNN CN CN CN Cv CN N0 '~N Cm CN C41 0 '141 CN N N
row ..i N ~w ~A N ~w ri Vi ~w ~rl Nw ~.i Nw C N fU~rl 0 A ~ Nw ~.i Vi ~w
..i N ~w ~.i f9 ~'.I 0 A ~ Nw ~.i W~ C~~uU .. i'Tl i-1' or ~-17r ~1r rl?I
~~r ~UI  'a'r rl7y .-I~r n-Il  ',7 QSI rla1 wl al, I m, I v,aw b, a a1I alw
b sI var o A~ 



o a.- o 9.~ v 0 8. v 0 8,~ o o ma ro ar~ al o ao A~ o aro a1~ 0 6tnaaaaaa
.asaaaaaIf7 O1~m07OrlNMV'1l1~0Q'iririrl~-INNNNNN IN rnzI rn.,I rn~lI rn~lI
~.~I rr~I ~~1 tr~~I rn~I ~~1 tn.~ rn~lI rn~C ,iCCCCCCCCCCCC~.I w ~~.1 .~
w'I rl '~.i rl w~.i .-V w~'1 .~ w.rl .-I w.~I .~ w~.I rl w.rl. rl w~.I rl w
N~ri '.V ~ w NW -i al bb~ bbbNbbbNm ~,m ~ro ~Im ~1m .~Iro ..Im ..Iro ~Iro
.Iro .aro ~Im ..Iro -.aoo ao ao ao ao ao ao ao ao ao ao ao aU ~U NU NU OlU
NU NU NU NU UIU mU UIU UlU Nwwwwwwwwwwww   - 37  M M  w a w E ro~,ow*va
a..ro~ G ~III~~IIIIro~Iw ~ .w roC vawrororomrorororomi ~~ ~~ ~va% a l
~'rovv~, x wovvvvGvro%roroU ,~amrororo.~'4uya~m~'* v~aowwuw"bovwo0oo "~'
axo000~'..aaca%m " accaa"oww^wa~ v~ ~ ~ a,o~IIIIIIIPi NNN rop a
~CwwUIIIIII11 z z zov~'ccv~roGvv~roa. al-I' ro.,., ^rororo~I ^rorororoal
oro ` m *ro %ro roro %%rorororob.~ *xx*ro%ro%.I~ %v \v"ww+~v"+~aa~aa
v.a.,000.ao000~., ,zz~czaca~vw`~mmrowwwa: UIv ~ H y, U O~11 ~ ~
rov-1(~1'in-1NINNIaw '~'v w ~aro vxXxx  x
~obmroromrorovmma~ro.~~ro^ro^ro~+::++:%::bI~c vc va va va va vG va
vroromromro~roro~4yUUUUUUUUW\\\\\\ N\8\\0FI N4 QIN UIN 01N Nll J~41 N\ N
~41 %N NFI % NN C 1QI C uN CN C 1N C 1GI % l~I C 1 N GUI C ~N C N ro..i 1
%..1 a %a ~.i %1 ~.i %1 ~.d % pl C % I6a ~.i % A ~ "i1 ~.I %J~ ~.i %~ ~~
~~, ~~ ~~ ~~~~~N W~- i~- I.- I.- I.~ N.- I.- 1 N~~r- Ia0 ~O BO pO AO pO %O
A"~ OO AO~naaaaaa.laaaal~mOIO.-1NfrlC10t0QNNNt`'1f7t'~If~l(1Mt'1 



rn zI rn ~I ~ .~I rn ,~I o. ~II rn ,~1 ~n ~I ~n ~I of ~I ~ ,~I o. .~C
,1CCCCCCCCCC~.i ,~~.I r1~.i .~~.I rl~.i .~~.i .-I~ri r-I~.1 .~~.I .-I.i
.-I~.i .~w .,~w m+~ ro.~ ro+~ %w row row row row ro+~ mm a% ..~ro .,% ~Im
..~% ..Iro .~m ~Im .Im -.aro ..I0o ao ao ao ao ao ao ao ao ao aU yU ~U ~U
~U ~U ~U ~U ~U ~U ~U ~~z   - 38  M N W a F o a ; p_ ~ W N v N Nroy C ~.d 11
N11IIIII1Iaw  w ro~aa ~a mro 'v"Narororovvrovrovx~ ~romrororororororo+ov
~yW~I+~wWwwa~C~GC~C~GGaro~ ~ w A v .~mo0oInInN`~ulO O ~ b * W ~ U
,rlNMrlNIf1~NNo w v Ar' OH J-I N N N O OOO.4JJ ~ ~ ro b~~1l1NNO~NbN ~ o .I
~' ro a w.1U~ a ~ aUro  Ov .-I ^ mv _ .-Iv _ .-1v _ .~v _ .-Iv _ rla~ _ rlv
_ .-Ia~ r. rl oHWU *U m *U mU m *U m *U m *U m *U m *U No b~.I . ..~.1 .
..~.i :. a~W ""~.I u".~i u"~ri u"~.1 u"~., ~,--vro ~m ~ro ~ro ~ro am ~m am
~ro wa~acwea~a~a~a~aca b ''aU N U P, ~ N O b, A N O b, A N O b, A QI O b, A
N O b, A N O b, A N O b, A N O b, AC N O b, A, VIH NH N41 H11 N41 HN N41 HN
Nil NWUUUUUUUU~~~~~~~~~ON O ~ AC Nm~y ~ ~ ro ~ ror),~NmInImnnInUw .d N lj
6~ ~U .iU~i ~ 0 ~NNNNNN *NN *Na N C rorl :. Ui :. Url :. U-I :.rl :. U-I .
~~-1 v. Url . .. Ur-1 :. UN U ON C WN C -.IN C ~.1N U C ~ IN C ~ ~N U 1 C
'N 1 C ~N 1 C ~N C ~ 1N c.1 ~, b.~ ~ a..1 ~I o..a a o~ ..1 +~ a. ..I a~ o.
..a a o. .,, a o. .,, +~ a. .., W oU ~.i ~W H AW fi AW N AW N AW 41 AW H AW
H AW N AW l1 A1"aa Ha FIa Ha Ha N~ 41a 41~ Ha HUUUUUUUUUW O 4 m H N 41 N 11
N H N N N N 01 41 N 



ll NH N NUI C .N ~rlN C 1~ ~.iN C l~ miN C A1 ~riN C ll wim C il wiN C l~
wiN C l~ ~N C .IJ ~r1N ro . i CN ~ UIN ~ NN ~ NN ~ NN ~ NN ~ 1N ~ mN ~ NN
N. U ~.i~ rl~ rl?I .1~r r-1~I .-IG ('h rl'r rl~I .-I~I .-IN W a.i N o a.i N
o arl N o ~.i N o a.i N o d.1 N o a'1 N o ~rl N o a'i N o aaaaaaaaaarob-I.C
~ N.~ '~ m.~ '~ v~ '~ In~O .~.~ ~ r.C '~ mo, .~J= H OA~ H 111 H IW H 1.41 H
Il= H I11 a I~1 a Iy1 H 1J.1 H I11 xyJ N.IJ N11 N11 N11 NA~ NA-I N11 Ny,t
NO j U ~0 U ~O U ~0 U ~0 U ~0 U ~O U ~O U ~0 U ~0 U   - 39  M N N W a a E O
0 au ~ .0 b H W N V N m b'y,d~.d+nN i ~ 0 0 0 , i i w ~ a b C ro ob b
~c`*~c' >~ >a >~ v v v H ro~ b o,~,"o,~,~~~,",,'',~..m~)~ v v v x v " ro N
~ a ~ a H v C ~ air ~ ,; '~ ~ ~vg ~ m ro ro O N ~ ~ U C U U C C G~1 O H
C~l.~v ~ N.~v p 0 0 C ~ ~ ~ v p ro ay a a a a a a ~ ~ W A O .a uW u1 uW n o
0 0 C O O ro b * N N N N N V' W ~ U a . C v 0 F 0 H A N v N N O O
~~'J~bHroN N N N N ~ m U W ~ W b CL a" N 'i U N O N N N d N N -1 " .~ .i .i
" '-I W O b .,p., ~ ..VI + .,0~ ~ .,p., * ..Ui + .nl + ..Ui + N a H v H V H
v H v H v H V H v H v as a as a ~a ~a as ~a H U C C C C C C C C C ro O N v
O O 0 ~, O ~ O ~ O U O ~, 0 O O ,7 p, ~ d,.A ~ .H b, A ~ A b,.N d, A b, p
bi A W ro U ro U ro U ro U ro U ro U ro U ro U rl r1 ri 'i i-~1 ri ..I ra o
N o G + A A .~ W N V N N O O ro ~ ~ ~ b H ro ~ N VI 1f1 u1 m N N U C O ~i O
ro 6 Ul W ~ ~ a .i U W W ro O y1 N ~ N + N x N + UI * UI y m + UI y N O O N
U N U ` N U N U N U N U `~ N U `~ N U c ~ ~, b ~ 'u o ~ ~ o .~ ~ o  i a ~ ~
o ~ ~ o .a ~ o ..~~ ~ o w m .w a w ro A w m p w ro p w ro p w ro a w ro p w
ro p w ro p aro aro aro aro aro aro aro aro U U U U U U U U W ~ N 0 H t~ H
N H N H UI H N H N H N H UI H N ro N C N C Ul C 01 C N G CI C N C N N 11 ~
11 ..i A~ .ri 11 ..i A-1 ~.i YI .r, J: .ri .1.1 .ri U C ?n ~ >r ~ jr ~ >, ~
>r ~ jr ~ jr ~ jr N W .1 0 ri N .~ N rl N r-I N rl N .-I N rl m a~ n~ w~ a~
a~ a,~ a~ a~ ~ ~ o C ~ ,~ ~ ~ N F ~ M ~ ~ c ~ .~ In ~ Wo ~ ~ r y H ~ '~ H
,-i ',u H .a 'y H .-, 'y, H .a '~ H ,-I 'y'~~ H N y H .a y H .-n N N i N i
N ~ N i N i N ~ N i N ~ U I! 'Z' U l! N U l! N V ~ N U J-! N U 1.! N U ~ N
U ~ N U ~ N   - 40  M M N W a o~ E O W Av ~ l~ N N NroyC,9ro11NIIII1NNI1w O
~b~b N ~a ro aa a~roaobrororororoo~ ~m ~rov H ~vrovbro=-:vroNC,.,-I ...x~'
~romrororo~' abroma ~00000~ ay bo0aaaccooaaa~~' Gro ~ HI -. i ~ W A O .i
roooN ~~ I I00 O~ O 0 H * G 16 ~ `~ ~MrlO 'iO ~iMW U0 W ~ A p_ H W QI v N N
~ G o o IV7 I I ~ mA, ~~ro HIAN, .1~W~O~b asN.iUN ^ .-1 rlN ~-1 ^N rl ^N rl
'~N 'iN .-Imov~~+~:ro*roro*:v"""--..vv+, ro" ro ~~, ro ~ro ro~, 



b av roro ro" ro ~W ro aUm''aaGacaCacasnN7~~ U~A~AO~AOO~A~A~ N~ it~ HC~
HCd~ H~ HWUU~UU~ ~~~~~~AG Hm~'~'~ ~ ~ ro a roN1ownIIG ~'Ua .~ ro a w ~ w
aal~U.IHW cN * ~N ~ *N ~N ~ *N ~roroNNc ro N. . N U N U v*. N U, . ., U) U*
U U vvb~; * v,~ VO OC ~~ ~~GIroroUI U 'Ul U ~G.~ roy G .. i.~ .n C I.~ y
C.. 1 ~ C.~ ~ CNN~ ,N C~ y C' ;N'~~H W AWNAWNAWNAWNAWN~WNAfI O
aaaaa~aaamUUUUUGGUUW OWwwWWwwWwH N ~ GH N O GH N G OH N GH UI GH N ~ GN NH
N G 0H N r ON N N ro1 .. J. 1 N.~ .. J. i N-I .. J i N~ ~. i N~ ~. 1 N.1 ..
J. i N~ ..Gi N1 ~. i i NI .. L 'i N~.~ CN ~N ~N ~v ~N ~N ~UI ~N ~NN 9~ N~
N~ N~ N~ N~ N~ N~ N~' dP.....- iw~w~a~ ~~~~~~a,a.awaac' ro~' m~' mc' ro~'
ro~' roc' ro' m' roc' ror'r'GGr'r'' r'GGr'~.i y H..i m 'y N.~i Oo 'y H..i p
~ H..i 'i H.i N ~ '~wi f~ 1~.i C ~~.i 1n ~~.W 0~.-I, .~Iy Ny N,, H N yy H
Ny, H N~ H Ny H N~F.NNNNNNNNNU~U~U~U~U~U~U~U~U~U~   - 41  N M W a m E wo
royroa~'oR..C~ ~-Io000000'i '~Oo00~ xrirl'ir1r1.1rH~~'I'ir1a HP'.~ WCW 0
roN roIDbmIO~Ot0mID~0tpOribnnnnnnanIInono
IIO~'.1~.1.1~.1~.i.H.i~.1~.I.1II,~UZZZZZZZZZZ,~Z.Ia.Frorororororororororo~r
ox.,yvva'vavvvmrorovv.i ro ~G .NC .NC . IC .NC .NC . ~C . 



+C .NG .NC dCUI U .,~ ro ~ ro ~, ro ~ ro ~ ro ~, ro ~, ro ~ ro ~ ro ~.,~ ro
~ N N.,~ ro rC ^ '.V G1 * U F * U A x * F * 'C * A + ~ * ~ U * b + U *m ~ H
W " \ ~ U~ U", U~ U~ U",, ,:... . x `:.W\\\\\\\\\ 0\UU.1 z~ z.1 zri x~.i
x~.i z~.V x.1 zrl z~.1 z ~ri
z\~,.~u,vrorororororororororoxro"~dl?~!?~GX4fXX?UI~GmfroU'NU. rorororo.
rorororo, ro? ro~S roJ!.,~I~~.+a.~~~~.~roWWWWWWWWWW~Wr1WWW0 roJJ ro~ro'~..
o y r1 O N p N ~ O O 111 N 1I7 1t1 I17 NF *
~.'i~-1,H.-IN'~rlrl.d.~I~i~irl11N~ HC WwW>v'v' 4ro a___m *v *___NNNNN "
"NNNNNNpW*x+**x**x*.........v m v............vx.><.u ,~ ro
rox.~.~ex.~.x~,UUUUUUUUUUU.~rororororooorororororororoa-I A,~ A~ A., A.a A
F' F'H~).aH.,.~ 0 C G C C C b yA CA CA C-0 CA CA
C00000OOO0OOHAA11AA~-~AAAAAAUHHHHaHaHHWHHN~~UUUUUxWUUUUUUUb1NI v N H 41I N
N HI m m HI N N HI N NI m mI 41 N1 m NI N dI 01 mI m NI N NI 



m N,1 7 roN 7 roN 7 roN F roH M p roa N F roa N ~ roN N roH N roa NH NH NH
Nro .N W A ~` A W A ~'. A W A W A A Aa A AP ~ A7 ro y A7 ro W AP ro W A .p
ro N AHro Iro Iro Iro Iro Ib Iro 1ro Iro Iro Iro Iro Iro IH WN WH WH Wa +IN
11H WH a1a 11a 11H 11H WH YWP dd N~ N~ dW NP NP NCN CN CCN CN Ci ~i ~~ ~~'
~1 Nn ~ ~. ~ ~~ Y~ ~~ ~~ ~Y ~. 1 o. W o.- I W o. a~ o. ~ o. ~1 ~ o.- i ~ o.
~I W o. ~I W o. 1 al o. ~I W o. ~I a~ o W oF ~'N WN aN ~"N ~'N ~'N ~'N
~'NNNW ~NN, ,o.rno~rnrno.m roc roc roc 'c roc rocroroaroaroarocroaroCroCrop
U ~G ~N .1 . ~'C ~N .1 ',al ~C ri .i ~ ~'C ~.1 ~1 ~'C ~.1 .1 ~ ~'C '.1 H ~
~'C H H ~ ~'C ~.1 .1 ~'C ~.1 .1 'C ~.1 N ''C ~.1 .i ~ IC ~.1 .I ~ ~"C ~.1
.i ~"roro arorovrorororo ~v~v ~roroH roa roH roa roa row roH roa v, aH, Ha
roa ro0000000000000 ro. ro1 .~ ri r-1 ~i .~ 'i ri ~i .~ .~ .N . H ~ . Hro N
. aro N .ro ~ .ro N .b ~ .ro ~ .ro ,~ .N ,~ .ro ~ .ro N .ro ~ro N N GIH NH
NH NHHHHaH4H 



y W W ~ a ~ WN ~N W aN lN AN ~v Wm WN a0~ Fr~~ TiN ~m ~~ ~ jl ~~ ~r~ Srm
~~ro ~~~ ~N ~N ~r~i~,zrnmo,mo,",~,~Io,
r,~,mo,^,~,r1~,Np,Mamp~~1rnmCCCCCCCCCCCCCC w,, ~~ w., w,, ~~ ~., w .a ~~ ~~
~,, w,, , w, ~,, wrorororororororororomrororo000000000oao00UUUUUUUUUUUUUU
- 42  N N M W a W E woD"va~.. oc~ .-Io0000oInoG *ririn-I'i.dr1r1n-)NWI.i
L4W11U r m y o a~U~~23.-I2~zzzo a.,vvbDava~7al GavmMvv oc ~ro;c v~ro
~roi,,, ,~,oa'uxDN:"ti"''au *v'W~ vv,\.
.WON~.i~HOzf1NN-zN~.iTnZmoozvvDvvvalvrorow~wxrorow%wWww,~woroyvc D0 rl u1
u7 7 N N I N ~ I17C *v-I.1rlrl.i'I.ii1~' w cawroa, N...  N..  N w 1 U^
~^N1 1NN~,**+*ro~*v ~ U U U U U U x U U,U~'pA~~gy'~AA.O ,G~ . pAcAdAp~
pc~AN~AUUUUU UUU~NNW.a mI a1 NI al NI N NI N NI ro 0I N NI NI al yI al N,yH
Na NH Na NH NH Na al ~H Na Nroaroaroaroaroaroaroaaroaroaro.N~ AA A~ A~ A~
Aa~ A~ a ,Nsl A~ AHro Iro Iro Iro Iro Iro Iro 0 Hro Iro IalN 11a VH LH J~a
.NH wa A alH .Na N"a~waaaaaw>>>>>>~ ro>>.am rl ~ ~ ~ ~ ~ ~ ~W Nw ONNNN$ ~NW
b GN ~ ~ ~ ~ ~N ~ b~ bro ~C ~ro C ~G ~C ~C ~W ~ roro C ~ro C ~U~ b~
D~~~~~~o roo DD o roro 



o DD ~ oD o DD D oD roD Doo.i.~.i .1 .i .1 'i rl .i .~~VLY~~ey1 J.~ NJ ~.1
J. 1 ~y t0 N N ~ N ~ ~ N ~ N ~ N ~ NS ZC mG MC ~C mC mC ~C ~C
MCy0000000000UUUVUUUU UU   - 43  N H a w a w E o a ~ A _ il AI v N N
ro~r,~ro11V1 I I I 1 I I I I I I I I I a w~.wv o.g C N ro w Wv ro ro ro ro
ro ro ro ro ro ro ro ro ro ro al v v v ar a al al m al m d a H .2 ro ro ro
ro ro ro ro ro ro ro ro ro ro v N ro ro ro ro ro ro ro ro ro ro ro ro ro m
m ro m ro ro m m ro ro ro ro ro p ~ ~ +~ W +~ w w W +~ J~ W W W 1~ I~ a o 0
0 0 0 0 0 0 0 0 0 0 0 C C C C C C C C C C C C C A W ~ a w ,p v ~-I M o 0 o
In In In lyn o `n o C O O ro b * v-I N f~1 rl N N ~ N N rl O V' W ~ U O ~,
o ~ ; A O~~~vvyN,NOOO~oooa,oooo I H ro ~ ,, ,-~I N In ~ ~ N ,, .-I rl v
W~O~ro as .. v U y ro v_nl_v_v_u~_al_m_v^ar^ul^ul^~ rl .-I .-I rl .-I ri rl
r1 ,-I o .-I .-I .a ^ H W O U M U M U M U M U M U M U M U m U N U m U m U m
m 0 ro .,) y .,, *. ~A ~. ~A :. ~,, ~ .A :. ~A .*. ~.I :. ~.I * ..I .*..
-.i :. ~.I ~ ro a ro a w a w w w w w w--w ~I N '~ H H H H H H H H H H H H
ro v v m ~ m ~ ro ~ ro ~ ro ~ m ~ ro a m ~ m w m ~ ro ~ ro ~ ro a~ a a a a
a ac aC a~ aC aC ac ro m ~ a~ v o v o ~, o v o v o v o y o ~ o ~, o y o y o
~ o W a ~, ~A a~~ a~p rnp rnp rnp rnp a.-0 rn.p rnA tnp o~p c t0 H H H H H
H H H H H H H H m m ro m m to m ro m ro ro ro  m o ro  m o m  m  m o ro o
ro ro ro o ro  ro  ri .-i rl .-I ri rl rl .-I rl U rl .-I .i C N 0 C ~ A 0
H A~ N v N N III H (d M O N N N N u7 V1 1f1 I ~ 1(7 U W ~ .w ro a a a" v U
w ro v al v v v v a~ a~ ar m v a~ H w ro U N U N U N U N U N U N U N U N U
N ro U N U N U N 0 ro ~.i * ~.i * ~.i t ~.i * ~.i * ~A * ~.1 * ..1 * ..i *
UI ~.i * ~.1 * ~.i * N A', y  J.I  11 ~ J= ~ 11 v 11 ~ 11 ~ w ~ a1 ~ ro J=
" 11 " W H H H H H H H H H ro H 4 H ' w m c ro a ro c ro c m c m c ro a ro
a ro ~ ro ro a m a m a I G " a a o a o a o a o a o a o a o a o a o a o a o
a o .f7 f7 A .O l7 A A A A W A -0 A N H N H N H N H N H N H N H UI H N H 0
N H N H 01 H C b C N C b C N C N C N C N C b C N C C b C b C b -.I ~.i U .1
U -.i U -.1 U ~.1 U ~A U ~.i U ~A U ~.i U ~.I U ~.1 U ~.i U W W W W W W W W
W w W W W rl N f~1 C u7 t0 t~ Q7 ao o .-I N M I I I 1 1 I I I I ~ tr~ '~ bl
~ trW bl `r tr~  bl ' tr~ `r bl  bl  Cn p tn a tT c bl a~ b~ c C .~ C ~ C
,~ C ,1 C ~ C ,~ C ,1 C ~ C ,~ C ,~ C C C C ~.1 .A ~.I ~.I ~A ~A ~.I ~A .rl
~A ~.I ~1 ~.i rl ~A ri .A .-i w H o ~1 ro w N +I ro +~ b ~I ro a b +I ro w
b a b a~ ro a co a m a ro ro,',z ro';, m',A, my ro'N ro'u my ro'N ro'N
ro',A, ro A ro A m A ro A O 0 0 0 0 0 0 O 0 O 0 H O H 0 H 0 H U ~ U y0,1 U
y U ~ U y U ~ U ,N U ~ U y0., U y U ~ U ~ U ~ U z~   - 44  N N  w a m E o
a~ ~ AvN N I I I IOO N~H bNw ~ .a ro a aa.. aCNrowa vrororov ~Ha Nbrororo'-
C~ 1romro~.o000~ a~ b~ ~cacoQ,owroal ^ ~~~ ~00 N I* ; bNNI. .. ~W U0 ACG :.
O a 7p1 N ~l N W Wll7 O mO ef N I Iroo,-r.-Ia ~UyroN ri '~N ~-i '~N 'iN ..
rl .iroov:~*~:~;rororoy~~I, +~, a ~-vv, aNrro'~m~m~mroroU arom~ vv o~ ov o~
o+~~'4~Atr'N~AGCbbW.. ) U., l U~ U,b UO +1 yCH C,py7 ~ ro1l1117If1II~ N
bNUW ~ W ro P. CN~iUroa7a7ma7 H W ro U N U N_ U N_ U N ro roW* ~* ~~ *~N
,dWa~Wuroro~ Wb Cb Cb CN CNb, Na A~a 4a A~17.W+`myC U~UC UC UCC~. 



I. I.. IWWWWWc1r)~rma,,a.a,~.-I.1G roC ac cc vC v~ c~ c"~.,~ ~ a o.,* '.,
~.,* ,~.,~ ,~ ro  ' z+ ro ro a~ ro roW ro~ ro ma m+~ m, ,...~ro .~.aro .aro
.I0o ao ao ao ao ao aU ~U NU UIU NU NU NU N   - 45  In Tables 1 to 4, (*1)
to (*21) are as follows. (*1): Parts by mass of pigment added per 100 parts
by mass of resin solid content in coating material. 5 (*2):"TOKA BLACK
#7350F" (28 nm, fine particlecarbon) produced by Tokai
Carbon(*3):"BINCHOTAN POWDER (charcoal)" produced byCooperative Association
Latest (maximumparticle size: 5 wm, large particle carbon A)10 (*4):A
reagent graphite powder, which was furtherpulverized and classified to an
averageparticle size of 10 wm by a sieving classifier,was used.(*5):"TOKA
BLACK #5500F" (25 nm) produced by Tokai15Carbon was used.(*6):Commercially
available flaked metal Ni andchained metal Ni were purchased and used
bymixing these to a mass ratio of flakedNi/chained Ni=6 (average particle
size: 5 wm).20 (*7):Commercially available flaked metal Ni andchained metal
Ni were purchased and used bymixing these to a mass ratio of
flakedNi/chained Ni=1 (average particle size: 5 hum).(*8):Commercially
available flaked metal Ni and25chained metal Ni were purchased and used
bymixing these to a mass ratio of flakedNi/chained Ni=0.1 (average particle
size: 5Vim).(*9):"ALUMINUM POWDER 02-0005" produced by Toyo30Aluminium K.K.
(average particle size: 10 Vim)(*10):A commercially available stainless
steel powder(average particle size: 20 wm) was used.(*11):Ferrosilicon No.
2 described in JIS-G2302,which was pulverized by a grinder and35classified
to an average particle size of 10 wm   - 46  5 10 15 20 25 30 35 by a
sieving classifier, was used. (*12): Commercially available flaked metal Ni
and chained metal Ni were purchased and used by mixing these to a mass
ratio of flaked Ni/chained Ni=0.05 (average particle size: 5 !~ ) (*13):
Commercially available flaked metal Ni and chained metal Ni were purchased
and used by mixing these to a mass ratio of flaked Ni/chained Ni=7 (average
particle size: 5 hum). (*14) "AEROSIL 300" produced by Nippon Aerosil (12
nm) was used. (*15): "SHELDEX C303" produced by Grace (3 wm) was used.
(*16): "K-WHITE K-105" produced by Teika (average particle size: 2.3 ~sn)
was used. (*17): "SNOwTEx N" produced by Nissan Chemicals Industries, Ltd.
was used (this rust-preventive pigment is a water dispersion type and
therefore, the amount added shown in the Table is an amount as the solid
content; particle size: 10 to 20 nm). (*18): "AF BLACK U14" produced by
Dainichiseika Color & Chemicals Mfg. Co., Ltd. (this rustpreventive pigment
is a water dispersion type of resin mixture and therefore, the amount added
shown in the Table is the amount of only carbon black; particle size: 10 to
50 nm). (*19) "TIPAQUE CR-95" produced by Ishihara Sangyo Kaisha, Ltd. was
used. (*20) Reagent graphite powder was used after further pulverizing and
classifying it to an average particle size of 40 wm by a sieving classifier
(large particle carbon B). (*21) Reagent graphite powder was used after
further   - 47  pulverizing and classifying it to an average particle size
of 60 ~m by a sieving classifier (large particle carbon C). A11 binders
shown in Tables 1 to 4 are normal 5 temperature drying type. The Examples
are described in detail below. [EXAMPLE 1] The method for preparing a
heat-absorptive surfacecoated sheet used in experiments is described in
detail 10 below. A 0.6 mm-thick electrogalvanized steel sheet with both
surfaces thereof being plated to an attached amount of 20 g/mz per one
surface was dipped in an aqueous solution prepared by diluting "FC-364S"
produced by Nihon 15 Parkerizing Co., Ltd., which is a commercially
available alkali degreasing agent, to a concentration of 20 mass8, at a
temperature of 60C for 10 seconds and thereby degreased. Thereafter, the
steel sheet was washed with water and then dried. 20 On the
electrogalvanized steel sheet after degreasing, a pretreating solution was
coated by a roll coater and dried with hot air under the condition of
giving a peak metal temperature of 60C. In this experiment, "ZM1300AN"
(hereinafter referred 25 to as "chromate treatment") produced by Nihon
Parkerizing Co., Ltd., which is a commercially available chromate
treatment, or "CT-E300" (hereinafter referred to as "nonchromate
treatment") produced by Nihon Parkerizing Co., Ltd., which is a
commercially available non-chromate 30 pretreatment, was used for the
pretreatment. The attached amount in the chromate treatment was 50 mg/m2 in
terms of the amount of Cr attached and the attached amount in the
non-chromate treatment was 200 mg/m2 as the entire layer amount. 35
Furthermore, on the electrogalvanized steel sheet subjected to the
pretreatment, a heat-absorptive layer coating material shown in Table 1 was
coated by a roll   - 48  coater and dry-cured in an induction heater using
a hot air blast in combination. The dry curing condition was set to give a
peak metal temperature (PMT) of 230C. The pretreating solution and
heat-absorptive layer coating 5 material were coated on one surface or both
surfaces as needed to obtain specimens. Details of each surface-coated
sheet prepared are shown in Tables 5 to 8. In a11 of the surface-coated
sheets of Tables 5 to 7, the same kind of heat-absorptive 10 layer was
coated on both surfaces under the same conditions, and in a11 of the
surface-coated sheets of Table 8, the heat-absorptive layer was coated on
only one surface and the other surface was not coated.   - 49  N ~i  W a a
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.u A7S CU WIW   - 54  The evaluation tests of each surface-coated sheet
prepared are described in detail below. 1) Measurement of Emissivity of
Surface-Coated Sheet Using a Fourier transform infrared spectrophotometer 5
"VALOR-III" manufactured by JASCO Corporation, the infrared emission
spectrum in the wave number region of 600 to 3,00O cm1 was measured by
setting the plate temperature of the surface-coated sheet at 80C. This
spectrum was compared with the emission spectrum of a 10 standard black
body to measure the entire emissivity of the surface-coated sheet. The
standard black body used here was prepared by spray-coating "THI-1B Black
Body Spray" available from Tacos Japan (produced by Okitsumo) on an iron
sheet to a layer thickness of 30=2 dun. 15 2) Heat Absorptivity Measurement
Test of Surface-Coated Sheet A measurement box shown in Fig. 2 was prepared
and used for the test. The measurement box 4 was opened at the top and this
opened face was covered with the 20 surface-coated sheet 5 obtained. In
this state, the temperature of the heat source was controlled by a
temperature controller 7 such that the temperature of the heat source 6
became 100C, and Temperature A of a thermocouple 8 disposed in the
measurement box 4 and 25 Temperature B of a thermocouple 9 attached to the
outer surface of the surface-coated sheet each was measured by a digital
thermometer 10. The untreated electrogalvanized steel sheet having the same
thickness as that of the surface-coated sheet to 30 be evaluated was also
measured in the same manner and the measured value was compared between the
surface-coated sheet prepared and the untreated electrogalvanized steel
sheet and evaluated according to the following criteria. The criteria of
evaluation of Temperature A are as 35 follows. O: [{(measured value of
uncoated electrogalvanized   - 55  steel sheet) - (measured value of
surface-coated sheet to be evaluated)} z 4C] D: [4C > {(measured value of
uncoated electrogalvanized steel sheet) - (measured value of 5
surface-coated sheet to be evaluated)} a 2C] X: [2C > {(measured value of
uncoated electrogalvanized steel sheet) - (measured value of surface-coated
sheet to be evaluated)}] The criteria of evaluation of Temperature B are as
10 follows. O: [20C a {(measured value of surface-coated sheet to be
evaluated) - (measured value of uncoated electrogalvanized steel sheet)}]
D: [30C s {(measured value of surface-coated sheet 15 to be evaluated) -
(measured value of uncoated electrogalvanized steel sheet)} > 20C] X:
[{(measured value of surface-coated sheet to be evaluated) - (measured
value of uncoated electrogalvanized steel sheet)} > 30C] 20 3) Coated layer
Adhesion Test The heat-absorptive layer of the surface-coated sheet was
cross-cut by a cutter knife to form 1-mm squares and after being pushed out
7 mm by an Erichsen tester such that the coated surface became a
protrusion, 25 a tape peeling test was performed. The cross-cutting to form
squares, the pushing out by the Erichsen tester and the tape peeling were
performed according to the methods described in JISK5400.8.2 and
JIS-K5400.8.5. In this test, the tape 30 peeling test was continuously
performed twice at the same position (hereinafter referred to as "tape
peeling twice"). The evaluation after the tape peeling was performed
according to the figure in the evaluation example of JIS35 K5400.8.5. The
rating was O when the score was 10   - 56  points, D when from 8 to less
than 10 points, and X when less than 8 points. 4) Coated Layer Bending Test
The surface-coated sheet prepared was subjected to 5 180 bending and the
coated layer damage state in the worked part was observed, by a magnifier
and evaluated according to the following criteria. The bending was
performed by interposing 3 sheets of 0.6-mm spacer (generally called 3T
bending) in an atmosphere of 20C. 10 O: Coated layer was completely free of
damage. D: Coated layer was partially damaged. X: Coated layer was
seriously damaged over the entire surface of the worked part. 5) Press
Forming Test 15 The surface-coated sheet prepared was subjected to a
cylinder drawing test using a hydraulic Erichsen-type press working tester.
The cylinder drawing test was performed under the conditions of punch
diameter: 50 mm, punch shoulder roundness R: 5 mm, die shoulder roundness
20 R: 5 mm, drawing ratio: 2.3 and BHF: 1 t, by continuing the working
until the metal sheet was drawn and came out from the die. The coated layer
damage state in the worked part was observed by a magnifier and evaluated
according to the 25 following criteria. O: Layer was completely free of
damage. D: Layer was partially damaged. X: Layer was seriously damaged over
the entire surface of the worked part. 30 6) Corrosion Resistance The
surface-coated sheet prepared was subjected to a salt spray test according
to the method described in JISK5400.9.1. The salt water was sprayed on the
heatabsorptive layer surface. The test time was 120 hours. 35 The specimen
surface was scratched by a cutter knife. The coated layer in the scratched
part was   - 57  evaluated by rating O when the maximum blister width in
one side of the scratch was less than 2 mm, D when from 2 mm to less than 5
mm, and X when 5 mm or more. A flat sheet produced such that the burr at
the 5 cutting came to the evaluation surface side of the coated steel sheet
(namely, such that upper burr was obtained) was also subjected to the
above-described salt spray test and the blister width of layer from the cut
edge was observed. The cut edge part was evaluated by rating O 10 when the
blister width from the cut edge was less than 2 mm, D when from 2 mm to
less than 5 mm, and X when 5 mm or more. 7) Electrical Conductivity Test
The surface-coated sheet prepared was measured on 15 the electrical
conductivity of the heat-absorptive layer. The measuring method was as
follows. The resistivity on the surface of the surface-coated sheet was
measured by a four probe method using a resistivity meter
"LorestaEP/MCP-T360" manufactured by Mitsui Chemicals, Inc. and 20
evaluated according to the following criteria. O: The resistivity was less
than 0.1x10-2 S2. D: The resistivity was from D.1x10-2 to less than
1.0x10-' S2. X : The resistivity was 1.0x10-1 S2 or more. 25 The evaluation
results of each surface-coated sheet prepared are described below. The
results in the evaluation of the effect of the species and amount of the
pigment added to the heatabsorptive layer coated on the surface-coated
sheet are 30 shown in Table 5. In the surface-coated sheet of the present
invention (Examples I-1 to I-25 of the invention), the entire emissivity
measured at a temperature of 80C is 0.70 or more in the wave number region
of 600 to 3,000 cml and 35 therefore, the heat absorptivity is high as
compared with   - 58  Comparative Examples I-26 and I-27 where the
emissivity is less than 0.70. This reveals that the surface-coated sheet of
the present invention is suitable as a heatgenerating element cover. 5 When
the heat-absorptive layer of the surface-coated sheet of the present
invention comprises 100 parts by mass of a binder solid content, from 10 to
150 parts by mass of a heat-absorptive pigment and from 1 to 150 parts by
mass of an electrically conducting pigment, excellent 10 workability and
electrical conductivity are obtained and, therefore, this is more
preferred. When the amount of the heat-absorptive pigment added is less
than 10 parts by mass (Comparative Example I-26), the emissivity is less
than 0.7 to give poor heat 15 absorptivity and therefore, this is improper.
When the amount of the heat-absorptive pigment added exceeds 150 parts by
mass (Example I-5 of the invention), the emissivity is high but the
workability such as bending property or press formability deteriorates,
therefore, 20 the amount of the heat-absorptive pigment added is preferably
150 parts by mass or less. When the amount of the electrically conducting
pigment added is less than 1 part by mass (Example I-8 of the invention),
the electrical conductivity cannot be 25 ensured, therefore, the amount of
the electrically conducting pigment added is preferably 1 part by mass or
more. When the amount of the electrically conducting pigment added exceeds
150 parts by mass (Comparative Example I-27), the electrically conducting
pigment 30 inhibits the heat absorptivity and, as a result, the emissivity
is less than 0.7 to give poor heat absorptivity and at the same time, the
workability of the coated layer greatly decreases, therefore, this is
improper. 35 When the heat-absorptive pigment contained in the
heat-absorptive layer of the surface-coated sheet of the present invention
is a carbon black having an average   - 59  particle size of 1 to 100 nm
and the electrically conducting pigment is composed of a flaked metal Ni
and a chained metal Ni having an average particle size of 0.5 to 50 ~m with
the mass ratio of flaked metal Ni/chained 5 metal Ni being from 0.1 to 6,
more excellent heat absorptivity and electrical conductivity are provided
and therefore, this is more preferred. when the particle size of the
heat-absorptive pigment is relatively large as in charcoal powder or 10
graphite powder (Examples I-6 and I-7 of the invention), the emissivity is
relatively low and the large heatabsorptive pigment inhibits the
electrically conducting effect of the electrically conducting pigment to
lower the electrical conductivity, therefore, the heat 15 absorptive
pigment is more preferably a carbon black having an average particle size
of 1 to 100 nm. When the electrically conducting pigment contained in the
heat-absorptive layer of the surface-coated sheet of the present invention
is aluminum powder or stainless 20 steel powder, the electrically
conducting pigment is liable to inhibit the heat absorptivity and the sheet
having added thereto such an electrically conducting pigment (Examples I-15
and I-16 of the invention) is decreased in the emissivity. 25 An
electrically conducting pigment composed of a flaked metal Ni and a chained
metal Ni having an average particle size of 0.5 to 50 wm less inhibits the
heat absorptivity and is preferred, However, when the mass ratio of flaked
metal Ni/chained metal Ni is less than 30 0.1 (Example I-11 of the
invention), the electrical conductivity decreases and when the mass ratio
of flaked metal Ni/chained metal Ni exceeds 6 (Example I-14 of the
invention); the heat absorptivity is inhibited and the emissivity is low.
Therefore, the mass ratio of flaked 35 metal Ni/chained metal Ni is
suitably from 0.1 to 6. When the electrically conducting pigment is   - 60
ferrosilicon (Example I-17 of the invention), the emissivity does not
decrease and, at the same time, the corrosion resistance of the
surface-coated sheet of the present invention is improved, therefore, this
is more 5 preferred. When the heat-absorptive pigment is not added and only
ferrosilicon is added (Example I-19 of the invention), the emissivity is
relatively high and the electrical conductivity and corrosion resistance
are excellent and, therefore, this is preferred. 10 When an electrically
conducting carbon black is used as the heat-absorptive pigment, the
electrical conductivity is enhanced and therefore, this is preferred. The
surface-coated sheet of the present invention where the heat-absorptive
layer contains a 15 rust-preventive pigment in addition to the
heatabsorptive pigment and electrically conducting pigment (Examples I-22
to I-25 of the invention) exhibits excellent corrosion resistance and
therefore, this is more preferred. 20 The evaluation results of
surface-coated sheets different in the thickness of the heat-absorptive
layer are shown in Table 6. When the layer thickness is less than 1 ~m
(Example I-28 of the invention), the entire emissivity is low and when the
layer thickness exceeds 50 25 wm, the workability of the layer is
decreased, therefore, the layer thickness is preferably from 1 to 50 Vim.
The evaluation results of the case where the heatabsorptive layer is
treated with chromate as a pretreatment (Example I-35 of the invention) and
the case 30 where a pretreatment is not applied (Example I-36 of the
invention) are shown in Table 7. Even when the kind of the pretreatment is
varied, the emissivity, heat absorptivity and other layer performances are
not changed. 35 However, the metal sheet subjected to a chromate treatment
has an environmental problem due to hexavalent   - 61  chromium contained
in the chromate-treated layer and therefore, a treatment not containing
chromate (nonchromate treatment) is more preferred. When a pretreatment is
not applied, the layer 5 adhesion and corrosion resistance are decreased,
therefore, it is preferred to apply a pretreatment. The evaluation results
on the heat absorptivity when only one surface is coated with the
heat-absorptive layer and the other surface is not coated are shown in
Table 8. 10 The metal sheet where only one surface is coated with the
heat-absorptive layer is inferior in the heat absorptivity to the metal
sheet where both surfaces are coated. In the case of coating only one
surface with the 15 heat-absorptive layer, when the heat-absorptive layer
is applied to the outer side of the cover covering the heatgenerating
element working out to a heat source (Comparative Example I-38), almost no
heat-absorbing effect is obtained and therefore, this is improper. 20
(Example II) The method for preparing a heat-absorptive surfacecoated sheet
used in experiments is described in detail below. A 0.6 mm-thick
electrogalvanized steel sheet with 25 both surfaces thereof being plated to
an attached amount of 20 g/mz per one surface was dipped in an aqueous
solution prepared by diluting "FC-364S" produced by Nihon Parkerizing Co.,
Ltd., which is a commercially available alkali degreasing agent, to a
concentration of 20 mass , 30 at a temperature of 60C for 10 seconds and
thereby degreased. Thereafter, the steel sheet was washed with water and
then dried. On the electrogalvanized steel sheet after degreasing, a
chemical conversion treating solution was 35 coated by a roll coater and
dried with hot air under the condition of giving a peak metal temperature
of 60C. In this experiment, "ZM1300AN" (hereinafter referred  



- 62  to as "chromate treatment") produced by Nihon Parkerizing Co., Ltd.,
which is a commercially available chromate treatment, or "CT-E300"
(hereinafter referred to as "nonchromate treatment") produced by Nihon
Parkerizing Co., 5 Ltd., which is a commercially available non-chromate
chemical conversion treatment, was used for the chemical conversion
treatment. In the chemical conversion treatment, both surfaces of the metal
sheet were treated using a roll coater and dried under the condition of 10
giving a peak metal temperature of 60C. The attached amount in the chromate
treatment was 50 mg/m2 in terms of the amount of Cr attached and the
attached amount in the non-chromate treatment was 200 mg/m2 as the entire
layer amount. 15 Furthermore, on one surface of the electrogalvanized steel
sheet subjected to the chemical conversion treatment (hereinafter this
surface is referred to as Surface a), a heat-absorptive layer coating
material shown in Table 2 was coated by a roll coater and dry 20 cured in
an induction heater using a hot air blast in combination. The dry curing
condition was set to give a peak metal temperature (PMT) of 230C. The
chemical conversion treating solution and heat-absorptive layer coating
material were coated on one surface or both 25 surfaces as needed to obtain
specimens. The other surface (hereinafter, this surface is referred to as
Surface b) was not coated, coated with the heatabsorptive coating material
or applied with color coating. In the color coating, an undercoat paint for
30 precoated steel sheets, "FL641 PRIMER", produced by Nippon Paint Co.,
Ltd. was coated to a dry thickness of 5 wm and baked at PMT of 210C and
thereon, a black metallic color topcoat paint, "FL7100", produced by Nippon
Paint Co., Ltd. was further coated to a dry 35 thickness of 15 wm and baked
at PMT of 230C. Details of each surface-coated sheet prepared are   - 63
shown in Tables 9 to 10. In Tables 9 to 10, the thickness of the
heat-absorptive layer is a thickness after drying.   - 64  r~ ~i  W a a E I
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ro xU WW ~U W   - 68  The evaluation tests of each surface-coated sheet
prepared are described in detail below. 1) Measurement of Emissivity of
Surface-Coated Sheet Same as in Example I, but in this experiment, the 5
emissivity on Surface a of the surface-coated sheet prepared was measured.
2) Heat Absorptivity Measurement Test of Surface-Coated Sheet Same as in
Example I, but the evaluation was made 10 according to the following
criteria. The criteria of evaluation of Temperature A are as follows. In
this experiment, the surface-coated sheet prepared was disposed such that
surface was to the inner side (heat source side) of the measurement box. 15
: [{(measured value of uncoated electrogalvanized steel sheet) - (measured
value of surface-coated sheet to be evaluated)} a 4C] O: [4C > {(measured
value of uncoated electrogalvanized steel sheet) - (measured value of 20
surface-coated sheet to be evaluated)} a 3C] D: [3C > {(measured value of
uncoated electrogalvanized steel sheet) - (measured value of surface-coated
sheet to be evaluated)} s 2C] X: [2C > {(measured value of uncoated 25
electrogalvanized steel sheet) - (measured value of surface-coated sheet to
be evaluated)}] The criteria of evaluation of Temperature B are as follows.
O: [20C a {(measured value of uncoated surface 30 coated sheet evaluated) -
(measured value of electrogalvanized steel to be sheet)}] D: [{(measured
value of uncoated surface-coated sheet evaluated) - (measured value of
electrogalvanized steel to be sheet)} > 20C] 35 3) Coated Layer Adhesion
Test   - 69  Same as in Example I, provided that the adhesion on the side a
was evaluated in this test. 4) Layer Bending Test Same as in Example I, but
in this experiment, 5 Surface a was disposed to be the outer side of the
worked part and the evaluation was performed by observing the layer damage
state in the worked part of Surface a. 5) Press Forming Test Same as in
Example I, but in this experiment, 10 Surface a was disposed to be the
outer side of the worked part and the evaluation was performed by observing
the layer damage state in the worked part of Surface a. 6) Corrosion
Resistance The surface-coated sheet prepared was subjected to a 15 salt
spray test according to the method described in JISK5400.9.1. The salt
water was sprayed on Surface a of the specimen. The test time was 72 hours.
The state of white rust generation was observed in the plane part and the
end face part of the Surface a side and rated Q when 20 white rust was
generated neither in the plane part nor in the end face part, O when white
rust was slightly generated in the end face part but was scarcely generated
in the plane part, D when white rust was generated in the end face part and
partially generated also in the 25 plane part, and X when white rust was
generated over the entire surface of end face part and plane part. 7)
Electrical Conductivity Test Same as in Example I, but in this experiment,
the test was performed on surface a. 30 8) Observation of State in Aging of
Heat-Absorptive Coating Material The heat-absorptive coating material
applied to Surface a of the metal sheet was left stand at an ordinary
temperature for one month and thereafter, the 35 state of coating solution
was observed with an eye and evaluated as follows.   - ~o  O: No change as
compared with the state when the coating solution was prepared. D: The
viscosity increased as compared with the state when the coating solution
was prepared. 5 X: The coating solution was gelled or solidified as
compared with the state when the coating solution was prepared. 9)
Appearance of Heat-Absorptive Layer The appearance of layer coated on the
metal sheet in 10 the Surface a side was observed with an eye and evaluated
as follows. O: Smooth appearance. D: The pigment added was slightly larger
than the layer thickness and therefore, a small irregularity was 15
observed on the layer surface. X: The pigment added was very larger than
the layer thickness and therefore, heavy irregularity was observed on the
layer surface. The evaluation results are described in detail 20 below. In
the surface-coated sheet of the present invention, a heat-absorptive layer
which comprises from 1 to 20 parts by mass of a carbon having a particle
size of less than 0.1 ~m and from 1 to 140 parts by mass of a 25 carbon
having a particle size of 0.1 to 50 ~m per 100 parts by mass of the binder
solid content and in which the total of a carbon having a particle size of
less than 0.1 wm and a carbon having a particle size of D.1 Nm to 50 um is
from 10 to 150 parts by mass, is coated to a dry 30 thickness of 1 ~m or
more, whereby a surface-treated metal sheet having high heat absorptivity
can be obtained. In the case of producing a heat-generating element cover
using the surface-coated sheet of the present 35 invention, the
heat-absorptive layer must be the inner   - 71  side of the heat-generating
element cover. When the heat-absorptive layer of the present invention is
coated only on the outer side of the heat-generating element cover
(Comparative Example II-32), the temperature inside 5 the cover (Heat
Absorptivity, Temperature A) is scarcely lower and therefore, this is
improper. In the heat-absorptive layer of the surface-coated sheet of the
present invention, when the entire emissivity measured at a temperature of
SOC is less than 10 0.7D in the wave number region of 600 to 3,000 cm-'
(Example II-26 of the invention), the temperature inside the cover (Heat
Absorptivity, Temperature A) is scarcely lower and therefore, the
heat-absorptive layer preferably has an entire emissivity of 0.70 or more.
15 When an electrically conducting pigment is added to the heat-absorptive
layer of the present invention (Example II-11 of the invention), electrical
conductivity is imparted and this is preferred for uses where the
heat-generating element cover is required to have 20 earthing or grounding
property or the like. When a rustpreventive pigment is added to the
heat-absorptive layer of the present invention (Examples II-13 and II-14 of
the invention), the corrosion resistance is improved and therefore, this is
preferred for uses where corrosion 25 resistance is required. When
ferrosilicon having both corrosion resistance and electrical conductivity
is added to the heat-absorptive layer of the present invention (Example
II-12 of the invention), electrical conductivity is imparted and moreover,
the corrosion resistance is 30 improved, therefore, this is more preferred.
When the heat-absorptive layer is coated only in the inner side of the
heat-generating element cover and the outer side is not coated, the
temperature inside the cover (Heat Absorptivity, Temperature A) is low,
revealing excellent 35 heat absorptivity, however, the temperature of the
metal sheet itself (Heat Absorptivity, Temperature B) is high. Therefore,
it is more preferred to coat the heat   - 72 _ absorptive layer in the
inner side of the heat-generating element cover and also coat the
heat-absorptive layer of the present invention or a generally known color
coating in the outer side to a thickness of 10 Nm or more. 5 (EXAMPLE III)
The method for preparing a heat-absorptive surfacecoated sheet used in the
experiments is described in detail below. A 0.6 mm-thick hot-dip
galvannealed steel sheet (GA) 10 with both surfaces thereof being plated to
a plating attached amount of 60 g/mz per one surface was dipped in an
aqueous solution prepared by diluting "FC-364S" produced by Nihon
Parkerizing Co., Ltd., which is a commercially available alkali degreasing
agent, to a 15 concentration of 20 mass , at a temperature of 60C for 10
seconds and thereby being degreased and thereafter, the steel sheet was
washed with water and then dried. Also, a 0.6 mm-thick aluminum-plated
steel sheet (AL SHEET) with both surfaces thereof being plated to a 20
plating attached amount of 60 g/m2 per one surface and an aluminum sheet
(AL) were dipped in an aqueous solution prepared by diluting "FC-315"
produced by Nihon Parkerizing Co., Ltd., which is a commercially available
alkali degreasing agent for aluminum, to a concentration 25 of 40 mass, at
a temperature of 70C for 10 seconds and thereby degreased and thereafter,
the steel sheet was washed with water and then dried. On the plated steel
sheet or the aluminum sheet after degreasing, a chemical conversion
treating solution 30 was coated by a roll coater and dried with hot air
under the condition of giving a peak metal temperature of 60C. In this
experiment, "CT-E300" produced by Nihon Parkerizing Co., Ltd., which is a
commercially available non-chromate chemical conversion treatment, was used
for 35 the chemical conversion treatment. In the chemical conversion
treatment, both surfaces of the metal sheet were treated using a roll
coater and dried under the   - 73  condition of giving a peak metal
temperature of 60C. The attached amount in the chromate treatment was 50
mg/m2 in terms of the amount of Cr attached and the attached amount in the
non-chromate treatment was 2D0 5 mg/m2 as the entire layer amount.
Furthermore, on one surface of the plated steel sheet subjected to the
chemical conversion treatment (hereinafter this surface is referred to as
surface a), Coating Material 1-2 shown in Table 1 of Example I was 10
coated by a roll coater and dry-cured in an induction heater using hot
blast in combination. The dry curing condition was set to give a peak metal
temperature (PMT) of 230C. 'The chemical conversion treating solution and
heat-absorptive layer coating material were coated on one 



15 surface or both surfaces as needed to obtain specimens. The other
surface (hereinafter, this surface is referred to as surface b) was applied
with color coating. In the color coating, an undercoat paint for precoated
steel sheets, "FL641 PRIMER", produced by Nippon Paint Co., 20 Ltd. was
coated to a dry thickness of 5 pm and baked at PMT of 210C and thereon, a
black metallic color topcoat paint, '~FL7100~~, produced by Nippon Paint
Co., Ltd. was further coated to a dry thickness of 15 Nm and baked at PMT
Of 230C. 25 Details of each surface-coated sheet prepared are shown in
Table 11. In Table 11, the thickness of the heat-absorptive layer is the
thickness after drying.   - 74  r4 w a H Nv~ a >ro ro o~xxx~ ~Nro rl N NOIu
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O>>sWH    - 75  The evaluation tests of each prepared surface-coated sheet
are described in detail below. 1) Measurement of Emissivity of
Surface-Coated Sheet Same as in Example II. 5 2) Heat Absorptivity
Measurement Test of Surface-Coated Sheet Same as in Example II. 3) Coated
Layer Adhesion Test Same as in Example II. 10 4) Layer Bending Test Same as
in Example II. 5) Press Forming Test Same as in Example II. 6) Corrosion
Resistance 15 Same as in Example II. 7) Electrical Conductivity Test Same
as in Example II. The evaluation results are described in detail below. 20
In the surface-coated sheet of the present invention, when the metal stock
sheet is iron-zinc alloy plated steel sheet such as hot-dip galvannealed
steel sheet (Example III-1 of the invention), the emissivity is more
elevated and this is preferred. Furthermore, when 25 the metal stock sheet
is a material having high heat conductivity, such as aluminum (Example II-3
of the invention), or a sheet obtained by plating a steel on such a
material (Example III-2 of the invention), heat diverges within the metal
sheet or on the metal sheet 30 surface to give uniform heat on the surface
of the metal material sheet and therefore, this is more preferred. (EXAMPLE
IV) The method for preparing a heat-absorptive surfacecoated sheet used in
experiments is described in detail 35 below. On a sheet-like alumina-based
ceramic (hereinafter referred to as a ceramic sheet), a heat-absorptive
layer   - 76  coating material shown in Table 3 was coated by a bar coater
and dried at an ordinary temperature for about 24 hours. Here, specimens
were prepared by applying the coating material onto both front and back
surfaces or 5 only onto one surface as needed. Details of each
surface-coated sheet prepared are shown in Tables 12 to 14. In a11 of the
surface-coated sheets of Tables 12 and 13, the same kind of heatabsorptive
layer was coated on both surfaces under the 10 same conditions, and in a11
of the surface-coated sheets of Table 14, the heat-absorptive layer was
coated on only one surface and the other surface was not coated.    N W a H
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of each coated cover prepared are described in detail below. 1) Measurement
of Emissivity of Surface-Coated Sheet Material 5 Same as in Example I. 2)
Heat Absorptivity Measurement Test of Surface-Coated Sheet Material Same as
in Example I but, in this experiment, only the temperature of the
thermocouple 8 in Fig. 2 was 10 measured. Also, an untreated sheet not
coated with the heatabsorptive layer coating material was measured in the
same manner and the measured value was compared and evaluated according to
the following criteria. 15 O: [((measured value of untreated sheet)
(measured value of surface-treated sheet to be evaluated)} s 4C] D: [4C >
((measured value of untreated sheet) (measured value of surface-treated
sheet to be 20 evaluated)} a 2C] X: [2C > ((measured value of untreated
sheet) (measured value of surface-treated sheet to be evaluated)}] 3)
Electrical Conductivity Test 25 The surface-coated sheet prepared was
measured on the electrical conductivity of the heat-absorptive layer. The
measuring method was as follows. The surface resistivity on the layer
surface was measured by a resistance measuring apparatus (SM-B220)
manufactured by 30 Toa Corporation, where an electrode (SME-B310) for plate
sample measurement manufactured by Toa Corporation was fixed, and evaluated
according to the following criteria. O: The surface resistivity was 1.0x109
52 or less. D: The surface resistivity was from more than 35 1.0x109 to
1.0x1011 S2.   - 81  X: The surface resistivity was more than 1.0x101' S2.
4) Impact Resistance Test of Layer The Du Pont mode impact resistance test
of JIS K 5400 S.3.2 was performed. At the test, the striking die 5 size was
1/2 inch (12.7 mm), the mass of the weight was 500 g and the height of the
weight was 20 cm. After the test, the sample surface was observed with an
eye and evaluated according to the following criteria. 



O: Cracking or peeling of layer was not observed. 10 X: Cracking or peeling
of layer was observed. The results in the evaluation of the effect of the
species and amount of the pigment added to the heatabsorptive layer coated
on the surface-coated sheet are shown in Table 12. In Table 12, a11 are the
results in a 15 test using a sample obtained by coating a heat-absorptive
layer of the same conditions on both surfaces of a nonmetallic sheet. In
the surface-coated sheet of the present invention (Examples IV-1 to IV-20
of the invention), the entire 20 emissivity measured at any one temperature
of 80C or more is 0.70 or more in the wave number region of 600 to 3,000
cml and therefore, the heat absorptivity is high as compared with
Comparative Examples 21 and 22 where the emissivity is less than 0.70. This
reveals that the 25 surface-coated sheet of the present invention is
suitable as a heat-generating element cover. when the heat-absorptive layer
of the surface-coated sheet of the present invention comprises 100 parts by
mass of a binder solid content, from 10 to 150 parts by 30 mass of a
heat-absorptive pigment and from 1 to 150 parts by mass of an electrically
conducting pigment and, excellent workability and electrical conductivity
are obtained and therefore, this is more preferred. When the amount of the
heat-absorptive pigment added 35 is less than 10 parts by mass (Comparative
Example IV21), the emissivity is less than 0.7 to give poor heat   _ 82 _
absorptivity and therefore, this is improper. When the amount of the
heat-absorptive pigment added exceeds 150 parts by mass (Example IV-5 of
the invention), the emissivity is high but the impact strength decreases, 5
therefore, the amount of the heat-absorptive pigment added is preferably
150 parts by mass or less. when the amount of the electrically conducting
pigment added is less than 1 part by mass (Example IV-8 of the invention),
the electrical conductivity cannot be 10 ensured, therefore, the amount of
the electrically conducting pigment added is preferably 1 part by mass or
more. When the amount of the electrically conducting pigment added exceeds
150 parts by mass (Comparative Example IV-22), the electrically conducting
pigment 15 inhibits the heat absorptivity, as a result, the emissivity is
less than D.70 to give poor heat absorptivity and at the same time, the
impact resistance of the layer is greatly decreased, therefore, this is
improper. 20 When the heat-absorptive pigment contained in the
heat-absorptive layer of the surface-coated sheet of the present invention
is a carbon black having an average particle size of 1 to 100 nm and the
electrically conducting pigment is composed of a flaked metal Ni and 25
chained metal Ni having an average particle size of 0.5 to 50 ~m at a mass
ratio of 0.1 to 6, more excellent heat absorptivity and electrical
conductivity are provided and therefore, this is more preferred. When the
particle size of the heat-absorptive 30 pigment is relatively large as in
charcoal powder or graphite powder (Examples IV-6 and IV-7 of the
invention), the emissivity is relatively low and this heat-absorptive
pigment inhibits the electrically conducting effect of the electrically
conducting pigment 35 to lower the electrical conductivity, therefore, the
heat-absorptive pigment is more preferably a carbon black having an average
particle size,of 1 to 100 nm.   - 83  when the electrically conducting
pigment contained in the heat-absorptive layer of the surface-coated sheet
of the present invention is aluminum powder or stainless steel powder, the
electrically conducting pigment is 5 liable to inhibit the heat
absorptivity and the sheet having added thereto such an electrically
conducting pigment (Examples IV-15 and IV-16 of the invention) is readily
decreased in the emissivity. An electrically conducting pigment composed of
a 10 flaked metal Ni and a chained metal Ni having an average particle size
of 0.5 to 50 hum less inhibits the heat absorptivity and is preferred.
However, when the mass ratio of flaked metal Ni/chained metal Ni is less
than 0.1 (Example IV-11 of the invention), the electrical 15 conductivity
decreases and when the mass ratio of flaked metal Ni/chained metal Ni
exceeds 6 (Example IV-14 of the invention), the heat absorptivity is
readily inhibited and the emissivity decreases. Therefore, the mass ratio
of flaked metal Ni/chained metal Ni is suitably from 0.1 20 to 6. When the
electrically conducting pigment is ferrosilicon (Example IV-17 of the
invention), the emissivity does not decrease and therefore, this is more
preferred. When the heat-absorptive pigment is not added 25 and only
ferrosilicon is added (Example IV-19 of the invention), the emissivity is
relatively high and the electrical conductivity is excellent, therefore,
this is preferred. when an electrically conducting carbon black is used 30
as the heat-absorptive pigment, the electrical conductivity is enhanced and
therefore, this is preferred. The evaluation results of surface-coated
sheets different in the thickness of the heat-absorptive layer 35 are shown
in Table 13. In Table 13, a11 are results in a test using a sample obtained
by coating a heat-absorptive layer of the same conditions on both surfaces
of a   - 84  nonmetallic sheet. when the layer thickness is less than 1 ~m
(Example IV-23 of the invention), the entire emissivity is liable to be
low, therefore, the layer thickness is preferably 5 from 1 ~tm or more. The
evaluation results on the heat absorptivity when only one surface is coated
with the heat-absorptive layer and the other surface is not coated are
shown in Table 14. In the case of coating only one surface with the 10
heat-absorptive layer, when the heat-absorptive layer is applied to the
outer side of the cover covering the heatgenerating element working out to
a heat source (Comparative Example IV-31), almost no heat-absorbing effect
is obtained and therefore, this is improper. 15 (EXAMPLE V) The method for
preparing a heat-absorptive surfacecoated sheet used in experiments is
described in detail below. On an alumina-base ceramic sheet, a
heat-absorptive 20 layer coating material shown in Table 4 was coated by a
bar coater and dried at an ordinary temperature for about 24 hours. Details
of each surface-coated sheet prepared are shown in Table 15. In a11 of the
surface-coated sheets of Table 15, the same kind of heat-absorptive 25
layer was coated on both surfaces under the same conditions. The evaluation
tests of each surface-treated sheet prepared are described in detail below.
1) Emissivity Measurement Test of Surface-Coated Sheet 30 Same as in
Example IV. 2) Heat Absorptivity Measurement Test of Surface-Coated Sheet
Same as in Example IV. 3) Impact Resistance Test of Layer 35 Same as in
Example IV. 4) Observation of State in Aging of Heat-Absorptive   - 85
Coating Material Each heat-absorptive coating material applied to the
ceramic sheet was evaluated in the same manner as in Example II. 5 5)
Appearance of Heat-absorptive layer The appearance of layer coated on the
ceramic sheet was observed with an eye and evaluated in the same manner as
in Example II. The evaluation results of the surface-coated sheet 10
prepared are described in detail below. As seen in Table 15, in the
surface-coated sheet of the present invention, a heat-absorptive layer
which comprises from 1 to 20 parts by mass of a carbon having a particle
size of less than 0.1 hum and from 1 to 140 parts 15 by mass of a carbon
having a particle size of 0.1 to 30 ~m per 100 parts by mass of the resin
solid content and in which the total of a carbon having a particle size of
less than 0.1 ~m and a carbon having a particle size of 0.1 to less than 50
~m is from 10 to 150 parts by mass, 20 was coated to a dry thickness of 1
~m or more, whereby a surface-coated sheet having high heat absorptivity
could be obtained.   - 86   w a F a arU I >4 N U ~' ?i O O O O O O O O 4 O
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c~ w~ c~ r~ ~~ wWUWUWU    - 87 _ (EXAMPLE VI) The method for preparing a
coated sheet material used in the experiments is described in detail below.
On a sheet-like polycarbonate ABS polymer alloy-base 5 resin (hereinafter
referred to as a plastic sheet), Coating Material 3-2 or Coating Material
3-20 shown in Table 3 was coated by a bar coater and dried at an ordinary
temperature for about 24 hours. Details of each surface-coated sheet
prepared are shown in Table 16. In 10 a11 of the surface-coated sheets of
Table 16, the same kind of heat-absorptive layer was coated on both
surfaces under the same conditions. The evaluation tests of each
surface-coated sheet prepared are described in detail below. 15 1)
Emissivity Measurement Test of Surface-Coated Sheet Same as in Example IV.
2) Heat Absorptivity Measurement Test of Surface-Coated Sheet Same as in
Example IV. 20 3) Impact Resistance Test of Layer Same as in Example IV.
The evaluation results of each surface-coated sheet prepared are shown in
Table 16. Even when a plastic material such as resin is used for the base
material, the 25 surface-coated sheet of the present invention is effective
in the heat absorptivity and is suitable.   _ 88 _ N w a E U D ~ U U U mro
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a X H W   - 89 _ (EXAMPLE VII) The method for preparing a heat-absorptive
precoated metal sheet used in the experiments is described in detail below.
5 A 0.6 mm-thick metal sheet was alkali-degreased in an aqueous solution
prepared by diluting "FC4336" produced by Nihon Parkerizing Co., Ltd.,
which is a commercially available alkali degreasing agent, to a
concentration of 2 mas s , at a temperature of 60C and 10 thereafter, the
steel sheet was washed with water and then dried. Subsequently, on the
electrogalvanized steel sheet after degreasing, a chemical conversion
treating solution was coated by a roll coater and dried with hot air under
the condition of giving a peak metal 15 temperature of 60C. In this
experiment, the following metal sheets were used. GI: Hot-dip galvanized
steel sheet (Z12) GA: Galvannealed steel sheet (F08) 20 AL Sheet:
Aluminum-plated steel sheet (amount of aluminum attached: 60 g/mz per one
surface) SUS: Stainless steel sheet (5U5430, surface bright finish) In this
experiment, "ZM1300AN" (hereinafter referred 25 to as "chromate treatment")
produced by Nihon Parkerizing Co., Ltd., which is a commercially available
chromate treatment, or "CT-E300" (hereinafter referred to as "nonchromate
treatment") produced by Nihon Parkerizing Co., Ltd., which is a
commercially available non-chromate 30 pretreatment, was used for the
chemical conversion treatment. In the chemical conversion treatment, both
surfaces of the metal sheet were treated using a roll coater and dried
under the condition of giving a peak metal temperature of 60C. The attached
amount in the 35 chromate treatment was 50 mg/mz in terms of the amount of
Cr attached and the attached amount in the non-chromate treatment was 200
mg/mz as the entire layer amount.   - 90  Furthermore, on one surface of
the metal sheet subjected to the chemical conversion treatment (hereinafter
this surface is referred to as Surface a), a coating material selected from
Tables 1 and 2 above was 5 coated by a roll coater and dry-cured in an
induction heater using hot blast in combination. The dry curing condition
was set to give a peak metal temperature (PMT) of 230C. The other surface
(hereinafter, this surface is referred to as Surface b) was coated with a
color 10 coating material or a clear coating material by a roll coater. In
the color coating, an undercoat paint for precoated steel sheets, "FL641
PRIMER", produced by Nippon Paint Co., Ltd. was coated by a roll coater to
a dry thickness of 5 ~m and baked at a PMT of 210C and 15 thereon, a white
topcoat paint, "FL3510", produced by Nippon Paint Co., Ltd. was further
coated by a roll coater to a dry thickness of 15 um and baked at a PMT of
230C. For the clear coating material, FL5000 CLEAR produced by Nippon Paint
Co., Ltd. was coated to a 20 thickness of 3 Nm. Here, the primer coating
material "FL641 PRIMER) for the color layer layer used in this experiment
was, when the coating material was applied to a metal sheet subjected to
chromate treatment, a chromate type having added thereto 48 massy of
strontium chromate 25 based on the resin solid content or, when the coating
material was applied to a metal sheet subjected to a nonchromate treatment,
a non-chromate type having added thereto 30 massy of calcium silicate was
used. Details of each precoated sheet prepared are shown 30 in Table 17. In
Table 17, the thickness of the heatabsorptive layer is a layer thickness
after drying. The method for preparing a refrigerator used in experiments
is described in detail below. The metal outside plate of a commercially
available 35 small-size refrigerator was disengaged. Thereafter, the
precoated metal sheet obtained above, which was cut and   - 91  worked to
the same shape as the disengaged metal plate, was fixed such that surface a
of the precoated metal sheet was on the inner side of the refrigerator, and
thereby a refrigerator was manufactured. 5 The evaluation tests of the
surface-coated sheet prepared are described in detail below. 



1) Measurement of Emissivity of Exterior Plate of Refrigerator Using a
Fourier transform infrared spectrophotometer 10 "VALOR-III" manufactured by
JASCO Corporation, the infrared emission spectrum in the wave number region
of 600 to 3,00D cml was measured by setting the plate temperature of the
precoated metal sheet used for the exterior plate of the refrigerator at
80C. This 15 spectrum was compared with the emission spectrum of a standard
black body to measure the entire emissivity of the metal sheet. The
standard black body used here was prepared by spray-coating "THI-1B Black
Body Spray" available from Tacos Japan (produced by Okitsumo) on an 20 iron
sheet to a layer thickness of 30t2 Vim. The emissivity was measured on
Surface a of the precoated metal sheet prepared. 2) Test for Measurement of
Temperature Inside Refrigerator 25 The refrigerator prepared was operated
under normal conditions by turning on the power source and 24 hours after
the start of operation, the temperature in the vicinity of a motor as a
main internal heat source was measured by a digital thermometer. Here, the
temperature 30 at a position 5 cm distant from the motor was measured.
Also, the temperature inside a refrigerator fixed with a conventionally
used metal outside plate (conventional metal outside plate) which had been
originally fixed to the commercially available 35 refrigerator was measured
under the above-described conditions. This temperature was compared with
the measured temperature of the refrigerator evaluated and   - 92  rated as
follows. The criteria of evaluation of the temperature inside the
refrigerator are as follows. O: [{(measured value of refrigerator having 5
conventional metal exterior plate) - (measured value of refrigerator to be
evaluated)} s 4C] O: [4C > {(measured value of refrigerator having
conventional metal exterior plate) - (measured value of refrigerator to be
evaluated)} s 2C] 10 X: [2C > {(measured value of refrigerator having
conventional metal exterior plate) - (measured value of refrigerator to be
evaluated)}] 3) Layer Adhesion Test of Exterior Plate of Refrigerator The
coated layer on surface a of the precoated metal 15 sheet prepared for use
in the exterior plate of the refrigerator was cross-cut by a cutter knife
to form 1-mm squares and after being pushed out 7 mm by an Erichsen tester
such that surface a became the protrusion, a tape peeling test was
performed. 20 The cutting to form squares, the pushing out by Erichsen and
the tape peeling were performed according to the methods described in
JIS-K5400.8.2 and JIS-K5400.8.5. The evaluation after the tape peeling was
performed according to the figure in the evaluation example of JIS25
K5400.8.5. The rating was O when the score was 10 points, D when from 8 to
less than 10 points, and X when less than 8 points. 4) Workability of
Exterior Plate of Refrigerator When the precoated metal sheet prepared was
worked 30 into the outside plate of the refrigerator, the layer damage
state of the worked part in the Surface a side was observed with an eye and
evaluated as follows. O: Coated layer was free of cracking or peeling in
the worked part and had good appearance. 35 D: Small cracking and peeling
were generated on the coated layer in the worked part.   - 93  X : Coated
layer was peeled off almost over the entire surface of the worked part. 5)
Corrosion Resistance of Exterior Plate of Refrigerator The precoated metal
sheet prepared for use in the 5 exterior plate of the refrigerator was
subjected to a salt spray test according to the method described in
JISK5400.9.1. The salt water was sprayed on Surface a of the specimen. The
test time was 48 hours. The state of white rust generation was observed in
the plane part of 10 the surface a side and was rated O when white rust was
not generated in the plane part, D when white rust was generated in the
plane part but red rust was not generated, and X when white rust and rest
rust were generated in the plane part. 15 6) Electrical Conductivity Test
of Exterior Plate of Refrigerator The precoated steel sheet prepared for
use in the exterior plate of the refrigerator was measured on the
electrical conductivity of surface a. The measuring 20 method was as
follows. The resistivity on the surface of the metal sheet was measured by
a four probe method using a resistivity meter "Loresta-EP/MCP-T360"
manufactured by Mitsui Chemicals, Inc. and evaluated according to the
following criteria. 25 O: The resistivity was less than O.1x10-Z S2. O: The
resistivity was from 0.1x10-2 to less than 1.0x10-' S2. X : The resistivity
was 1 . OxlO-1 S2 or more. 7) Test for Examining Change in Aging of
Viscosity of 30 Heat-Absorptive Layer Coating Material The heat-absorptive
coating material used in this experiment (a coating material selected from
Tables 1 and 2) was diluted with an organic solvent (obtained by mixing
SOLVESSO 150 and cyclohexanone at 1:1 by mass) to 35 adjust the entire
solid content concentration (N.V.) to   - 94  50 mass. The initial
viscosity of the coating material obtained was measured by the Ford cup No.
4 method. Furthermore, the viscosity after each coating material 5 was left
stand at an ordinary temperature for 1 week and re-stirred by a stirrer was
again measured by the Ford cup No. 4 method and used as the viscosity after
1 week. The viscosities before and after standing for 1 week were compared
and the increase in viscosity of each coating 10 material prepared was
evaluated as follows. The evaluation results in the test for change in
aging of viscosity are shown in Table 18. O: [(viscosity after 1 week) -
(initial viscosity)] < 20 seconds 15 D: 20 s [(viscosity after 1 week) -
(initial viscosity)] < 50 seconds X: [(viscosity after 1 week) - (initial
viscosity)] s 50 seconds   - 95  N r, W a m H .~ ,H p yU ~ b ~OOOOOXOXXOO.i
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_ 97 _ TABLE 18 S ecies of Coatin MaterialIncrease of
ViscositCoatingMaterial1-1pCoatingMaterial1-2OCoatingMaterial1-28pCoatinMat
erial1-3XCoatingMaterial1-4XCoatingMaterial1-29O
ICoatingMaterial1-17OCoatingMateriall-30OCoatingMaterial1-31OCoatingMateria
l1-32pCoatingMaterial1-33pCoatingMaterial1-34OCoatingMaterial1-35XCoatingMa
terial1-36O(CoatingMaterial2-25OCoatingMaterial2-26Q The evaluation results
are described in detail below. 5 The evaluation results are shown in Table
17. In the refrigerator of the present invention, a heatabsorptive layer
having an entire emissivity of 0.70 or more in the wave number region of
600 to 3,000 cm 1 as measured at a certain temperature in the range from
80C 10 to 200C is coated on the inside surface of the metalmade exterior
plate, whereby reduction of the temperature inside the refrigerator is
achieved. In the case where the emissivity of the heat-absorptive layer is
less than 0.70 (Comparative Examples VII-15, VII-16, VII-18 and 15 VII-19),
the internal temperature of the refrigerator is not greatly different from
that of conventional types and therefore, this is improper. When the
heat-absorptive layer coated on the outside plate of the refrigerator of
the present invention 20 comprises from 10 to 150 parts by mass of carbon
per 100 parts by mass of the binder solid content, the emissivity of the
heat-absorptive layer is 0.70 or more and therefore, this is preferred. In
the case where the amount of carbon added is less than 10 parts by mass   -
98  (Comparative Examples VII-15, VII-16 and VII-18) or carbon is not
coated (Comparative Example VII-19), the emissivity is less than 0.70 and
therefore, this is improper. Furthermore, when the amount of carbon added 5
exceeds 150 parts by mass (Comparative Example VII-17), the working
property deteriorates and therefore, this is improper. When an electrically
conducting pigment is added to the heat-absorptive layer coated on the
exterior plate of 10 the refrigerator of the present invention, electrical
conductivity is imparted and, as a result, less static electricity is
generated during the assembling of the refrigerator and the problem that
dust or motes adhere due to static electricity is eliminated, therefore,
this 15 is more preferred. When an electrically conducting pigment is not
added (Examples VII-6, VII-8 and VII-9 of the invention), the electrically
conductivity is poor. When a rust-preventive pigment is added to the
heatabsorptive layer coated on the outside plate of the 20 refrigerator of
the present invention (Examples VII-7, VII-8 and VII-9 of the invention),
excellent corrosion resistance is exhibited and therefore, this is
preferred. In particular, when ferrosilicon is added (Example VII-7 of the
invention), not only the corrosion resistance but 25 also the electrical
conductivity are excellent and therefore, this is more preferred. When the
heat-absorptive layer coated on the exterior plate of the refrigerator of
the present invention comprises from 1 to 20 parts by mass of a 30 carbon
having a particle size of less than 0.1 ~m and from 1 to 140 parts by mass
of a carbon having a particle size of 0.1 to 50 ~m per 100 parts by mass of
the binder solid content and the total of a carbon having a particle size
of less than 0.1 ~m and a carbon having a particle 35 size of 0.1 wm to 50
wm is from 10 to 150 parts by mass (Examples VII-20 and VII-21 of the
invention), a large   - 99  amount of carbon is added in the
heat-absorptive layer but the viscosity of the heat-absorptive coating
material is less elevated and therefore, this is more preferred. When the
exterior plate of the refrigerator of the 5 present invention is subjected
to a chemical conversion treatment before the heat-absorptive layer is
coated, excellent adhesive property and workability are obtained and
therefore, this is preferred. When the exterior plate is not subjected to a
chemical conversion treatment 10 (Example 12 of the invention), the
adhesive property or workability is inferior. whichever chemical conversion
treatment may be performed, a non-chromate treatment is more preferred than
a chromate treatment in view of environmental problem. 15 (EXAMPLE VIII)
The method for preparing a heat-absorptive coated sheet used in experiments
is described in detail below. On respective inner surfaces of an aluminum
alloy sheet and a magnesium alloy sheet, a heat-absorptive 20 layer coating
material shown in Table 4 was coated by a bar coater and dried at an
ordinary temperature for about 24 hours. Details of each surface-coated
sheet prepared are shown in Table 19 (A1 alloy sheet) and Table 20 (Mg
alloy sheet). In all of the surface-coated sheets of 25 Tables 19 and 20,
the same kind of heat-absorptive layer was coated on both surfaces under
the same conditions. The evaluation tests of each surface-treated sheet
prepared are described in detail below. 1) Measurement of Emissivity of
Surface-Coated Sheet 30 Material Same as in Example IV. 2) Heat
Absorptivity Measurement Test of Surface-Coated Sheet Material Same as in
Example IV. 35 3) Impact Resistance Test of Layer Same as in Example IV. 4)
Observation of State in Aging of Heat-Absorptive   - 100  Coating Material
Each heat-absorptive layer coating material applied to the aluminum alloy
sheet or magnesium alloy sheet was evaluated in the same manner as in
Example II. 5 5) Appearance of Heat-Absorptive Layer The appearance of
layer coated on the aluminum alloy sheet or magnesium alloy sheet was
observed with an eye and evaluated in the same manner as in Example II. The
evaluation results of the surface-coated sheet 10 prepared are described in
detail below. As seen in Tables 19 and 20, in the surface-coated sheet of
the present invention, a heat-absorptive layer which comprises from 1 to 20
parts by mass of a carbon having a particle size of less than 0.1 wm and
from 1 to 15 140 parts by mass of a carbon having a particle size of 0.1 to
50 um per 100 parts by mass of the resin solid content and in which the
total of a carbon having a particle size of less than 0.1 ~m and a carbon
having a particle size of 0.1 to 50 ~m is from 10 to 150 parts by 20 mass,
was coated to a dry thickness of 1 ~m or more, whereby a surface-coated
sheet having high heat absorptivity could be obtained.   - 101  w a Pa H v
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The method for preparing a coated sheet material used in experiments is
described in detail below. On a sheet-like polycarbonate ABS polymer
alloy-base 5 resin (hereinafter referred to as a plastic sheet), Coating
Material 4-2 or Coating Material 4-9 shown in Table 4 was coated by a bar
coater and dried at an ordinary temperature for about 24 hours. Details of
each surface-coated sheet prepared are shown in Table 21. In 10 a11 of the
surface-coated sheets of Table 21, the same kind of heat-absorptive layer
was coated on both surfaces under the same conditions. The evaluation tests
of each surface-coated sheet prepared are described in detail below. 15 1)
Emissivity Measurement Test of Surface-Coated Sheet Same as in Example IV.
2) Heat Absorptivity Measurement Test of Surface-Coated Sheet Same as in
Example IV. 20 3) Impact Resistance Test of Layer Same as in Example IV.
The evaluation results of each surface-coated sheet prepared are shown in
Table 21. Even when a plastic material such as resin is used for the base
material, the 25 surface-coated sheet of the present invention is effective
in heat absorptivity and is suitable.   - 104  ro ~ a > ,, .~, a .~ 1~ U U
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105  (EXAMPLE X) The method for preparing a heat-absorptive aluminum alloy
sheet used in experiments is described in detail below. 5 A 0.6 mm-thick
aluminum alloy sheet was dipped in an aqueous solution prepared by diluting
"FC-315", produced by Nihon Parkerizing Co., Ltd., which is a commercially
available alkali degreasing agent, to a concentration of 20 mass , at a
temperature of 60C and was thereby 10 degreased. Thereafter, the alloy
sheet was washed with water and dried. Thereon, "CTE-300" produced by Nihon
Parkerizing Co., Ltd., which is a commercially nonchromate treatment, was
further coated by a roll coater to a dry attached amount of 200 mg/m2. 15
Subsequently, on the degreased aluminum alloy sheet, a heat-absorptive
layer coating material shown in Table 1 was coated by a roll coater and
dry-cured in an induction heater using hot blast in combination. The dry
curing condition was set to give a peak metal temperature (PMT) 20 of 230C.
The heat-absorptive layer coating material was coated on one surface or
both surfaces as needed to obtain specimens. Details of each
surface-treated aluminum alloy sheet prepared are shown in Table 22. In a11
of the aluminum 25 alloy sheets of Table 22, the heat-absorptive layer was
coated on only one surface and the other surface was not coated.   - 106  N
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alloy sheet prepared are described in detail below. 1) Measurement of
Emissivity of Aluminum Alloy Sheet Same as in Example I. 5 2) Heat
Absorptivity Measurement Test of Aluminum Alloy Sheet Same as in Example
IV. 3) Layer Adhesion Test 



Same as in Example I. 10 4) Layer Bending Test Same as in Example I. 5)
Press Forming Test Same as in Example I. 6) Corrosion Resistance 15 The
aluminum alloy sheet prepared was subjected to a salt spray test according
to the method described in JISK5400.9.1. The salt water was sprayed on the
heatabsorptive layer surface. The test time was 500 hours. The coated layer
in the cross-cut part was evaluated 20 by rating O when the maximum blister
width in one side of the cross-cut was less than 2 mm, D when from 2 mm to
less than 5 mm, and X when 5 mm or more. A flat sheet produced such that
the burr at the cutting came to the evaluation surface side of the coated
25 steel sheet (namely, such that upper burr was obtained) was also
subjected to the above-described salt spray test and the blister width of
layer from the end face was observed. The end face part was evaluated by
rating O when the blister width from the end face was less than 2 30 mm, D
when from 2 mm to less than 5 mm, and X when 5 mm or more. 7) Electrical
Conductivity Test Same as in Example I. The results in the evaluation of
the effect of the 35 species and amount of the pigment added to the
heatabsorptive layer coated on the aluminum alloy sheet are   - 1D9  shown
in Table 22. In the aluminum alloy sheet of the present invention (Examples
X-1 to X-25 of the invention), the entire emissivity measured at a
temperature of 80C is 0.70 or 5 more in the wave number region of 600 to
3,000 cm' and therefore, the heat absorptivity is high as compared with
Comparative Examples X-26 and X-27 where the emissivity is less than 0.70.
This reveals that the aluminum alloy sheet of the present invention is
suitable as a heat 10 generating element cover. When the heat-absorptive
layer of the aluminum alloy sheet of the present invention comprises 100
parts by mass of a binder solid content, from 10 to 150 parts by mass of a
heat-absorptive pigment and from 1 to 150 parts 15 by mass of an
electrically conducting pigment, excellent workability and electrical
conductivity are obtained and therefore, this is more preferred. when the
amount of the heat-absorptive pigment added is less than 10 parts by mass
(Comparative Example X-26), 20 the emissivity is less than 0.7 to give poor
heat absorptivity and therefore, this is improper. When the amount of the
heat-absorptive pigment added exceeds 150 parts by mass (Example X-5 of the
invention), the emissivity is high but the workability, such as a bending
25 property or press formability, deteriorates and, therefore, the amount
of the heat-absorptive pigment added is preferably 1S0 parts by mass or
less. When the amount of the electrically conducting pigment added is less
than 1 part by mass (Example X-8 of 30 the invention), the electrical
conductivity cannot be ensured and, therefore, the amount of the
electrically conducting pigment added is preferably 1 part by mass or more.
When the amount of the electrically conducting pigment added exceeds 150
parts by mass (Comparative 35 Example X-27), the electrically conducting
pigment inhibits the heat absorptivity and, as a result, the emissivity is
less than 0.7 to give poor heat   - 110  absorptivity and, at the same
time, the workability of the layer layer is greatly decreased, therefore,
this is improper. When the heat-absorptive pigment contained in the 5
heat-absorptive layer of the aluminum alloy sheet of the present invention
is a carbon black having an average particle size of 1 to 100 nm and the
electrically conducting pigment comprises a flaked metal Ni and a chained
metal Ni having an average particle size of 0.5 10 to 50 ~m with the mass
ratio of flaked metal Ni/chained metal Ni being from 0.1 to 6, more
excellent heat absorptivity and electrical conductivity are provided and
therefore, this is more preferred. when the particle size of the
heat-absorptive 15 pigment is relatively large as in charcoal powder or
graphite powder (Examples X-6 and X-7 of the invention), the emissivity is
relatively low and the large heatabsorptive pigment inhibits the
electrically conducting effect of the electrically conducting pigment to
lower 20 the electrical conductivity, therefore, the heatabsorptive pigment
is more preferably a carbon black having an average particle size of 1 to
100 nm. when the electrically conducting pigment contained in the
heat-absorptive layer of the aluminum alloy sheet 25 of the present
invention is aluminum powder or stainless steel powder, the electrically
conducting pigment is liable to inhibit the heat absorptivity and the alloy
sheet having added thereto such an electrically conducting pigment
(Examples X-15 and X-16 of the 30 invention) is decreased in the
emissivity. An electrically conducting pigment comprising flaked metal Ni
and a chained metal Ni having an average particle size of 0.5 to 50 ~m less
inhibits the heat absorptivity and is preferred, However, when the mass 35
ratio of flaked metal Ni/chained metal Ni is less than 0.1 (Example X-11 of
the invention), the electrical   - 111  conductivity decreases and when the
mass ratio of flaked metal Ni/chained metal Ni exceeds 6 (Example X-14 of
the invention), the heat absorptivity is inhibited and the emissivity is
low. Therefore, the mass ratio of flaked 5 metal Ni/chained metal Ni is
suitably from 0.1 to 6. When the electrically conducting pigment is
ferrosilicon (Example X-17 of the invention), the emissivity does not
decrease and at the same time, the corrosion resistance of the aluminum
alloy sheet of the 10 present invention is improved, therefore, this is
more preferred. when the heat-absorptive pigment is not added and only
ferrosilicon is added (Example X-19 of the invention), the emissivity is
relatively high and the electrical conductivity and corrosion resistance
are 15 excellent, therefore, this is preferred. when an electrically
conducting carbon black is used as the heat-absorptive pigment, the
electrical conductivity is enhanced and therefore, this is preferred. The
aluminum alloy sheet of the present 20 invention where the heat-absorptive
layer contains a rust-preventive pigment in addition to the heatabsorptive
pigment and electrically conducting pigment (Examples X-22 to X-25 of the
invention) exhibits excellent corrosion resistance and therefore, this is
25 more preferred. The evaluation results of aluminum alloy sheets
different in the thickness of the heat-absorptive layer are shown in Table
7. when the layer thickness is less than 1 ~m (Example X-28 of the
invention), the entire 30 emissivity is low and when the layer thickness
exceeds 50 wm, the workability of the coated layer is decreased, therefore,
the layer thickness is preferably from 1 to 50 Vim. 35 INDUSTRIAL
APPLICABILITY According to the present invention, a technique of   - il2
releasing heat generated inside a home electric appliance internally using
a large number of components which functions as a heat source, such as
motor or electronic part, is established. Furthermore, a surface-treated 5
material suitable for releasing heat and at the same time, having excellent
electrical conductivity for earthing or grounding a home electric appliance
can be pzovided. Using this technique, the performance of home electric
appliance can be enhanced and the energy 10 consumption amount can be
reduced. This technique is applied also to devices containing an electronic
parts or a battery and undergoing elevation of the internal temperature,
such as a cellular phone, a notebook computer, a PDA, an in-vehicle battery
case, a vehicle 15 navigation system, a vehicle audio device and in-vehicle
control equipment, and there are provided effects such as enhancement of
performance and reduction in the energy consumption amount. Thus, the
present invention has high industrial applicability.   - 113  CLAIMS 1. A
heat-generating element cover having excellent heat absorptivity,
comprising a heat-generating element cover body having coated at least on
the inner 5 surface thereof a heat-absorptive layer of which entire
emissivity measured at a temperature in a range of 80C to 200C is 0.70 or
more in the wave number region of 600 to 3,000 cm-'. 2. The heat-generating
element cover having 10 excellent heat absorptivity as set forth in claim
1, wherein the heat-absorptive layer comprises 100 parts by mass of a
binder solid content and from 10 to 150 parts by mass of a heat-absorptive
pigment. 3. The heat-generating element cover having 15 excellent heat
absorptivity as set forth in claim 1 or 2, wherein the heat-absorptive
layer comprises from 1 to 20 parts by mass of a carbon having a particle
size of less than 0.1 ~m and from 1 to 140 parts by mass of a carbon having
a particle size of 0.1 to 50 ~m per 100 parts by 20 mass of the binder
solid content and in the heatabsorptive layer, the total of a carbon having
a particle size of less than 0.1 ~m and a carbon having a particle size of
0.1 ~m to 50 hum is from 10 to 150 parts by mass. 4. The heat-generating
element cover having 25 excellent heat absorptivity as set forth in any one
of claims 1 to 3, wherein the heat-absorptive layer comprises 100 parts by
mass of a binder solid content, from 10 to 150 parts by mass of a
heat-absorptive pigment and from 1 to 150 parts by mass of an electrically
30 conducting pigment. 5. The heat-generating element cover having
excellent heat absorptivity as set forth in claim 4, wherein the
heat-absorptive pigment is a carbon black having an average particle size
of 1 to 100 nm, the 35 electrically conducting pigment comprises a flaked
metal Ni and a chained metal Ni having an average particle size   - 114  of
0.5 to 50 wm, and the mass ratio of flaked metal Ni/chained metal Ni is
from 0.1 to 6. 6. The heat-generating element cover having excellent heat
absorptivity as set forth in any one of 5 claims 2 to 5, wherein the
electrically conducting pigment is ferrosilicon. 7. The heat-generating
element cover having excellent heat absorptivity as set forth in claim 1,
wherein the heat-absorptive layer comprises 100 parts by 10 mass of a
binder solid content and from 5 to 150 parts by mass of ferrosilicon. 8.
The heat-generating element cover as set forth in any one of claims 1 to 7,
wherein the heat-generating element cover body is made of a metal. 15 9.
The heat-generating element cover as set forth in any one of claims 1 to 7,
wherein the heat-generating element cover body is made of a nonmetal. 10. A
surface-treated metal sheet having excellent heat absorptivity, comprising
a metal sheet or plated 20 metal sheet having coated at least on one
surface thereof a heat-absorptive layer of which entire emissivity measured
at a temperature in a range of 80C to 200C is 0.70 or more in the wave
number region of 600 to 3,000 cm 1. 25 11. The surface-treated metal sheet
having excellent heat absorptivity as set forth in claim 10, wherein the
heat-absorptive layer comprises 100 parts by mass of a binder solid content
and from 10 to 150 parts by mass of a heat-absorptive pigment. 30 12. The
surface-treated metal sheet having excellent heat absorptivity as set forth
in claim 10 or 11, wherein the heat-absorptive layer comprises from 1 to 20
parts by mass of a carbon having a particle size of less than 0.1 hum and
from 1 to 140 parts by mass of a 35 carbon having a particle size of 0.1 to
50 ~m per 100 parts by mass of the binder solid content and in the   - 115
heat-absorptive layer, the total of a carbon having a particle size of less
than 0.1 ~m and a carbon having a particle size of 0.1 pm to 50 ~m is from
10 to 150 parts by mass. 5 13. The surface-treated metal sheet having
excellent heat absorptivity as set forth in any one of claims 10 to 12,
wherein the heat-absorptive layer comprises 100 parts by mass of a binder
solid content, from 10 to 150 parts by mass of a heat-absorptive pigment 10
and from 1 to 150 parts by mass of an electrically conducting pigment. 14.
The surface-treated metal sheet having excellent heat absorptivity as set
forth in claim 13, wherein the heat-absorptive pigment is a carbon black 15
having an average particle size of 1 to 100 nm, the electrically conducting
pigment comprises a flaked metal Ni having an average particle size of 0.5
to 50 ~m and a chained metal Ni, and the mass ratio of flaked metal
Ni/chained metal Ni is from 0.1 to 6. 20 15. The surface-treated metal
sheet having excellent heat absorptivity as set forth in any one of claims
12 to 14, wherein the electrically conducting pigment is ferrosilicon. 16.
The surface-treated metal sheet having 25 excellent heat absorptivity as
set forth in claim 10, wherein the heat-absorptive layer comprises 100
parts by mass of a binder solid content and from 5 to 150 parts by mass of
ferrosilicon. 17. A refrigerator having excellent thermal 30 efficiency,
comprising a metal-made exterior plate having coated on the inside surface
thereof a heat-absorptive layer of which entire emissivity measured at a
temperature in a range of 80C to 200C or more is 0.70 or more in the wave
number region of 600 to 3,000 cm-1. 35 18. The refrigerator having
excellent thermal efficiency as set forth in claim 17, wherein the heat   -
116  absorptive layer comprises from 10 to 150 parts by mass of a carbon
per 100 parts by mass of the binder solid content. 19. The refrigerator
having excellent thermal 5 efficiency as set forth in claim 18 or 19,
wherein the heat-absorptive layer comprises from 1 to 50 parts by mass of
an electrically conducting metal powder per 100 parts by mass of the binder
solid content. 20. The refrigerator having excellent thermal 10 efficiency
as set forth in any one of claims 17 to 19, wherein the heat-absorptive
layer comprises from 1 to 20 parts by mass of a carbon having a particle
size of less than 0.1 ~m and from 1 to 140 parts by mass of a carbon having
a particle size of 0.1 to 50 Nm per 100 parts by 15 mass of the binder
solid content and in the heat absorptive layer, the total of a carbon
having a particle size of less than 0.1 Nm and a carbon having a particle
size of 0.1 pm to 50 hum is from 10 to 150 parts by mass and the dry layer
thickness is 1 N.m or more. 20 21. A refrigerator having excellent thermal
efficiency characterized in that the heat-generating element cover
according to any one of claims 1 to 9 is used as an exterior plate. 22. A
refrigerator having excellent thermal 25 efficiency characterized in that
the surface-treated metal sheet according to any one of claims 10 to 16 is
used as an exterior plate, in which the heat-absorptive layer of said metal
sheet is disposed as an inner surface. 30 23. The refrigerator having
excellent thermal efficiency as set forth in any one of claims 17 to 22,
wherein a clear layer or a layer comprising a color pigment is coated on
the outer side of the metal-made exterior plate. 35 24. A method for
producing a refrigerator having  



- 117  excellent heat absorptivity, comprising previously coating the
heat-absorptive layer set forth in any one of claims 17 to 20 on one
surface of a flat metal sheet and a clear or color pigment-containing layer
on another 5 surface to produce a precoated metal sheet having high heat
absorptivity, cutting and working the metal sheet, and then assembling the
metal sheet into a refrigerator. 25. A portable or in-vehicle device,
containing a heat-generating electronic component and being enclosed 10 in
a case having on the inside thereof a heat-absorptive layer, the
heat-absorptive layer comprising (A) 1D0 parts by mass of a binder solid
content, from 1 to 20 parts by mass of a carbon having a particle size of
less than 0.1 Vim, and from 1 to 140 15 parts by mass of a carbon having a
particle size of 0.1 to 50 wm, with the total of a carbon having a particle
size of less than 0.1 wm and a carbon having a particle size of 0.1 ~m to
50 ~m being from 10 to 150 parts by mass; 20 (B) 100 parts by mass of a
binder solid content, from 10 to 150 parts by mass of a heatabsorptive
pigment and from 1 to 150 parts by mass of an electrically conducting
pigment, the heat-absorptive pigment being a carbon black having an average
particle 25 size of 1 to 100 nm and the electrically conducting pigment
comprising a flaked metal Ni and a chained metal Ni having an average
particle size of 0.5 to 50 wm, with the mass ratio of flaked metal
Ni/chained metal Ni being from 0.1 to 6; 30 (C) 100 content, from 10 t
absorptive pigment ferrosilicon; or (D) 100 35 content and from 5 parts by
mass 0 150 parts by and from 5 to parts by mass to 150 parts of a binder
solid mass of a heat 150 parts by mass of of a binder solid ~y mass of
ferrosilicon.   - 118  26. A portable or in-vehicle device characterized in
that a case for a portable or in-vehicle device containing an electronic
component which generates heat is the heat-generating element cover
according to any one 5 of claims 1 to 9. 27. A portable or in-vehicle
device characterized in that a case for a portable or in-vehicle device
containing an electronic component which generates heat is made by
processing the surface-treated metal sheet 10 according to any one of
claims 10 to 16. 28. The portable or in-vehicle device as set forth in any
one of claims 25 to 27, wherein the case is made of an Mg alloy or an A1
alloy. 29. A portable or in-vehicle device case having a 15 heat-absorptive
layer, as set forth in claim 25.
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$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;yz{|}~tX<5#10%$10%$&'()-C;
$10%$&'()-C;C$10%$&'()-C;
;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;^>tX<5#10%$10%$&'()-C;Mx'
v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;oS75#10%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;($10%$&'()-C;($10%$&'()-C;
BoS75#10%$10Mx'  v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
oS75#10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;($10%$&'()-C;
($10%$&'()-C;($10%$&'()-C;BoS75#10%$10Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;gK/5$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;tX/5$10%$&'()-C;
$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;rV:X/5$10$10%$&'()-C;0$10%$&'()-C;-$10%$&'()-C;$10%$&'()-C;Mx'
v $tX<5$10$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;'$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;vV:tX<5$10$10%$&'()-C;-$10%$&'()-C;$10%$&'()-C;Mx'
v $$10%$&'()-C;dD<5$10$1$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;Q5D<5$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;gK/5$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;tX/5$10%$&'()-C;$10%$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
rV:X/5$10$10%$&'()-C;0$10%$&'()-C;-$10%$&'()-C;$10%$&'()-C;Mx'  v
$tX<5$10$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;'$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C; !"#$%z^B&<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;Mx'  v $$10%$&'()-C;%&'()*+,tX<$10%$&'$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
,-1456rV:tX<$10%$&$10%$&'()-C;-$10%$&'()-C;-$10%$&'()-C;$10%$&'()-C;Mx'  v
$6789:;<=tX<$10%$&$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;=>?GHIvZ>tX<$10%$&$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;IKMOQSU_?<$10%$&$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
UWYZcdqU9?<$10%$$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;
defghijktX<$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;klmnrtzZ:tX<$10%$$10%$&'()-C;
$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;tuvwxyz{tX<$10%$$10%$&'()-C;
$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
{|}~^>tX<$10%$$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
oS7$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
($10%$&'()-C;($10%$&'()-C;BoS7$10%$$10Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;gG7$10%$$10M$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;_?7$10%$$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;vZ>?7$10%$$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v $tX<$10%$$10%$&'()-C;
-$10%$&'()-C;-$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
vZ>tX<$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;
tX<$10%$$10%$&'()-C;-$10%$&'()-C;-$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;vZ>tX<$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'
v $$10%$&'()-C;tX<$10%$$10%$&'()-C;-$10%$&'()-C;-$10%$&'()-C;'$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;vZ>tX<$10%$$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;Mx'  v $$10%$&'()-C;_?<$10%$$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;qU9?<$10%$$10%$&'()-C;
$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;tX<$10%$$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
zZ:tX<$10%$$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;
tX<$10%$$10%$&'()-C;$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;"^>tX<$10%$$10%$&'()-C;Mx'  v $$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;"$%&')*,kO/$$10%$&'()-C;$10%$&'()-C;'$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;($10%$&'()-C;($10%$&'()-C;,-/02356lL0$$10%$&'()-C;
)$10%$&'()-C;$10%$&'()-C;)$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
689:;=Y9lL0$$$10%$&'()-C;Mx'  v $C$10%$&'()-C;
;$10%$&'()-C;$10%$&'()-C;=?@ABCDEoS7$$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;$
10%$&'()-C;C$10%$&'()-C;;$10%$&'()-C;$10%$&'()-C;EFGIKL:oS7$Mx'  v
$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;LSTUVWXYtX<$M$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
YZ[\]^BtX<$MMx'  v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
^bdfghikgK+$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;klnoqrtulL0$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;uwxz{}~gK+$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
vZ>gK+$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v
$tX<$10%$10%$&'()-C;-$10%$&'()-C;-$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;vV6tX<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v
$$10%$&'()-C;_?<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;qU5?<$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;
$10%$&'()-C;tX<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;z^B&<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v
$$10%$&'()-C;$10%$&'()-C;tX<$10%$&'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;vV6tX<$10%$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;_?<$10%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;qU9?<$10%$10%$&'()-C;
$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;tX<$10%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
zZ:tX<$10%$10%$&'()-C;$10%$&'()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;
pP4$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C; gK+$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;($10%$&'()-C;:gK+$1Mx'  v $$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;%&'),/2lL,$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;258:>?1lL,Mx'
v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;?@ABDFHJlL,$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
JLNPRS1lL,Mx'  v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
STUVWXYZtX<M$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;Z[\]^_`B&<$10%$&'()-C;Mx'  v $%$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;`fghijkloS7$10%$$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;($10%$&'()-C;($10%$&'()-C;($10%$&'()-C;
lmnopqr^B&7$10%$&'()-C;0$10%$&'()-C;0Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;rstuvwxytX<$10%$&'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
yz{|zZ:tX<$10%$&$10%$&'()-C;$10%$&'()-C;Mx' 



v $$10%$&'()-C;$10%$&'()-C;dD<$10%$&$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Q5D<$10%$10%$&'()-C;Mx'  v
$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;cC<$10%$10%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
_C<$10%$10%$10%$&'($10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;z^B&<$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;Mx'  v $tX<$10%$&'()-C;$10%$&'$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;rV6X<$10%$10%$&'()-C;
$10%$&'()-C;-$10%$&'()-C;$10%$&'()-C;Mx'  v $_?<$10%$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
_?<$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;  uU9?<$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'  v
$$10%$&'()-C; hH<$10%$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C; %(*/2_?<$10%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;249;=BD_?<$10%$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;DIKPQUQ5?<$10%$10%$&'()-C;
Mx'  v $$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;UXYbgpucC<$10%$10%$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
u~_?<$10%$1$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;_?<$10%$1$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;z^>?<$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;Mx'  v $_?<$10%$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;1?<$10Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;lL,$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C; 1lL,Mx'  v $$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;pP0$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;!#%'(1pP0Mx'  v $$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;()*+,-./tX<M$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;/01234BtX<MMx'
v $%$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;469:;
<=>kO3M$10%$&'()-C;'$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;>?@ABCBkO3M$10%Mx'  v $$$10%$&'()-C;$$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;CFHMSTUcG3M$10%M$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;UXY\]`adgK+$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
dehilmpqlL0$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;qtuzuU9lL0$$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;Mx'
v $$10%$&'()-C;tX<$$10%$&'()-C;$10%$&'()-C;C$10%$&'()-C;
;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;zZ>tX<$$10%$&'()-C;$10%$&'
()-C;Mx'  v $$10%$&'()-C;$10%$&'()-C;dD<$$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;U9D<$$10%$&'()-C;%Mx'  v
$C$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;cC<$$1$10%$&'()-C;$10%$&'()-C;
$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;$10%$&'()-C;_?<$$10%$&'()-C;
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10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-47292;2=2?2A2C2_?
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4C2E2F2H2L2N2Q2gG' 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4;c>Vn 10%VV&'()-4Q2S2X2\2^2_2a2C' 10%VV&'()-4;c>Vn 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4a2e2j2n2r2u2y2_? 10%VV&'( 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4y2{2|22222gG'
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4;c>Vn 10%VV&'()-42222222C'
10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222222_?
10%VV&'( 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-42222222_C 10%VV&'( 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222222gK+ 10%VV&'()-4 10%VV&'()-4;c>Vn 



10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222222_? 10%V 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222222_? 10%V 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222222pT4
10%VV&'()-4 10%VV&'()-4% 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4;c>Vn2222222cG+
10%VV&'()-4 10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-42222233tX
10%VV&'()-4 10%V 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-43333 333dD$ 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4;c>Vn3333333cG' 10%VV&'()-4 10%VV&'()-4;c>Vn
10%VV&'()-4 10%VV&'()-4 10%VV&'()-43 3"3$3&3(3*3_? 10%VV 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4*3,3.303234353_#;c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4536383:3<3?3A3dD;c>Vn 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4A3D3F3J3L3P3S3_?;c>Vn
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4S3W3Y3]3`3a3c3C'; 10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4c3f3i3l3o3r3u3_?; 10%VV&'( 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4u3x3y3{3}333gG'; 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4;c>Vn 10%VV&'()-43333333C'; 10%VV&'()-4;
c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-43333333_?; 10%VV&'(
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-43333333gG'; 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4;c>Vn
10%VV&'()-43333333C'; 10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-43333333_?; 10%VV&'( 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-43333333_?; 10%VV&'( 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-43333333cG';
10%VV&'()-4 10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4 10%VV&'()-43333333_?;
10%VV 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 



10%VV&'()-4 10%VV&'()-43333333pT8; 10% 10%VV&'()-4 10%VV&'()-4% 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4;c>Vn3333333pP0; 10%VV&'()-4 10%VV&'()-4;c>Vn
10%VV&'()-4 10%VV&'()-4 10%VV&'()-433333333tX<  10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-43333333lP4<
10%VV&'()-4& 10%VV&'()-4& 10%VV&'()-4& 10%VV&'()-4& 10%VV&'()-4;
c>Vn3344444pP4< 10%VV&'()-4& 10%VV&'()-4;c>Vn 10%VV&'()-4 10%VV&'()-4
10%VV&'()-444444 44tX< 10%VV&'()-4& 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-44444444hL0< 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4;c>Vn4444444T8<  10%VV&'()-4;c>Vn
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4444444 4!4tX<  10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4!4"4$4&4'4(4)4hL0< 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4;c>Vn)4*4+4,4-4.404T4< 10%VV&'()-4;c>Vn 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-40414243444546474tX< 10%VV&'()-4
10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4 10%VV&'()-4
10%VV&'()-4748494A4B4C4D4K4}pcA!VI`10%HH&'()-10VV10VV10VV 10%VV&'()-4
10%VV&'()-4;c>VnK4Q4R4S4U4W4Y4_=A! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6' _710%HH&'()-s6 _710%HH&'()-s6!V
710%HH&'()-Y4Z4]4_4`4a4b4bE(A _710%HH&'()-s6 _710%HH&'()-s6;c0: 3(!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6b4d4f4i4j4l4s4}[9A _710%H!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6s4t4u4v4y444hF$! _710%HH&'()-s67!
_710%HH&'()-s67! _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6;c0:
34444444bE(! _710%HH&'()-s6 _710%HH&'()-s6;c0: 3! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s64444444}[9! _710%H! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s64444444hF$! _710%HH&'()-s67! _710%HH&'()-s67! _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6;c0: 34444444bE(! _710%HH&'()-s6
_710%HH&'()-s6;c0: 3! _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s64444444iG! _710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s64444444hF$! 



_710%HH&'()-s6! _710%HH&'()-s66! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6;c0: 3444444|@$! _710%HH&';c0: 3! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s644444444nQ4 _710
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s64444444cF$! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6;c0: 3! _710%HH&'()-s6! _710%HH&'()-s6444445}[$!
_710%HH&'()-s6 _710%HH! _710%HH&'()-s6)! _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s655555 55mK)!! _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6;c0: 35 555555gJ(!!
_710%HH&'()-s66 _710%HH&'()-s6;c0: 3! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s65555!5#5)5}[9!! _710%! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6)5*5+5/5055575hF$! _710%HH&'()-s67! _710%HH&'()-s67
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6;c0: 375:5;5C5D5E5G5cF$!
_710%HH&'()-s67 _710%HH&'()-s6;c0: 3&! _710%HH&'()-s6) _710%HH&'()-s6!
_710%HH&'()-s6G5J5Q5S5U5V5Y5x[9! _710%H! _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6(! _710%HH&'()-s6!
_710%HH&'()-s6Y5Z5[5]5_5`5b5cF$! _710%HH&'()-s67 _710%HH&'()-s6!
_710%HH&'()-s67! _710%HH&'()-s67 _710%HH&'()-s6;c0: 3b5c5e5g5i5l5n5|Z8!
_710%! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s6n5p5r5t5u5v5w5^A$ _710%HH&'()-s6
_710%HH&'()-s6;c0: 3! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6w5z5{5~5555}`> _710%HH&'()! _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s65555555dB
_710%HH&'()!! _710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s65555555hF$! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6;c0: 35555555}[>! _710%HH&
_710%HH&'()-s6! _710%HH&'()-s6H _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s65555555xV4! _710! _710%HH&'()-s6!
_710%HH&'()-s6(! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s65555555hK)!! _710%HH&'()-s6H _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6;c0: 3! _710%HH&'()-s65555555J-!! _710%HH&'()-s6;c0: 



3! _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s65555555|Z8!!
_710! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s65555555hK.!! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6;c0: 3! _710%HH&'()-s65555555eC!! _710%HH!
_710%HH&'()-s6) _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6! _710%HH&'()-s6555555cAC!! _710%HH! _710%HH&'()-s6-!
_710%HH&'()-s6 _710%HH&'()-s6;c0: 3! _710%HH&'()-s6556666xVC!! _710%HH!
_710%H! _710%HH&'()-s6H! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6666666cAC!! _710%HH! _710%HH&'()-s67! _710%HH&'()-s67!
_710%HH&'()-s67 _710%HH&'()-s6;c0: 36 6#6%6-6.6x<C!! _710%;c0: 3H!
_710%HH&'()-s6H! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6.6/61636:6<6>6|Z8!! _71! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6>6A6J6K6L6N6cA8!! _71!! _710%HH&'()-s6 _710%HH&'()-s6;c0: 3!
_710%HH&'()-s6! _710%HH&'()-s6N6P6R6T6V6X6Z6xV4!! ! _710%HH&'()-s6H!
_710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6!
_710%HH&'()-s6Z6b6c6e6f6g6j6hK)!! _710%HH&'()-s6H _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6;c0: 3! _710%HH&'()-s6j6l6m6n6o6p6q6j.!!;c0: 3
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6q6r6s6t6v6x6z6dB!!;c0: 3! _710%HH&'()-s6! _710%HH&'()-s6s!
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6z6|6}6666}[B!!;
c0: 3! _710%HH! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6! _710%HH&'()-s6666666cAB!!;c0: 3! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6;c0: 36666666}`>!!;c0: !
_710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6& _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6666666xV>!!;c0: ! _710%HH! _710%HH&'()-s6!
_710%HH&'()-s6(! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s66666666hF$!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s67
_710%HH&'()-s6;c0: 36666666x[9! _710%H! _710%HH&'()-s6H _710%HH&'()-s6!
_710%HH&'()-s6H! _710%HH&'()-s6! _710%HH&'()-s6! _710%HH&'()-s6666666x<9!
_710%H!;c0: 3! _710%HH&'()-s6H! _710%HH&'()-s6! 



_710%HH&'()-s6! _710%HH&'()-s66666666_=! _710%H!;! _710%HH&'()-s6!
_710%HH&'()-s6! _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s66666666gJ(!! _710%HH&'()-s67 _710%HH&'()-s6 _710%HH&'()-s6;
c0: 3! _710%HH&'()-s6 _710%HH&'()-s66666666`$;c0: 3! _710%HH&'()-s6!
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s666666666nQ4c0:
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s66666677gJ-4c _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6! _710%HH&'()-s6;c0: 3 _710%HH&'()-s67777777O24c
_710%HH&'()-s6;c0: 3 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6777 777 77nQ4c _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s67777777hK.4c
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6!
_710%HH&'()-s6s;c0: 37777777lO24c _710%HH&'()-s6 _710%HH&'()-s6;c0: 3
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s677777 7!7nQ4c _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6!7"7#7%7&7'7)7hK)4! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6! _710%HH&'()-s6s _710%HH&'()-s6;c0: 3)7*7+7,7.7/717J-4!
_710%HH&'()-s6;c0: 3! _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s61727374757677787nQ4! _ _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s68797;7<7=7>7?7hK.4! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6s;c0: 3?7@7A7B7C7D7E7lO24!
_710%HH&'()-s6 _710%HH&'()-s6;c0: 3 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6E7F7G7H7I7J7K7nQ4! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6K7L7M7N7O7P7Q7mP34! _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6;c0: 3Q7R7S7T7U7X7Y7lJ-4!
_710%HH&'()-s6! _710%HH&'()-s6s;c0: 3 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6Y7Z7[7\7]7^7_7nQ4! _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6_7`7a7b7c7d7e7mP34!  _710%HH&'()-s6 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6;c0: 



3e7f7g7h7i7k7l7lJ-4! _710%HH&'()-s6! _710%HH&'()-s6s;c0: 3 _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6l7m7q7r7s7t7v7iG4! _710%HH&'()! _710%HH&'()-s6
_710%HH&'()-s6 _710%HH&'()-s6 _710%HH&'()-s6! _710%HH&'()-s6
_710%HH&'()-s6v7w7{7|7}777mK.4! _710%HH&'()-s6! _710%HH&'()-s6
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%&'()-:6G$10%&'()-:6tX80%G$10%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6%G$10%&'(
)-:6$G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6:G$10%&'()-:6 ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$
10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6 ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_? ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
_? ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6!_
? ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6!#
&'( ;  #Q}A 1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6()*-/25hH ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:658
:=@CF_? ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6FI
LNQTV_? ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6VY
\]^ ;  #Q}A 1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6^_`bdfhhH ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6hj
lnprs_C ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6st
uvwxyztX<;  #Q}A
1G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6%G$10%&'()-:6$G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6z{|}>G$10%&'()-:6 ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6dDG$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_CG$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6cG+$G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6>"cGG$10%&'()-:
6 ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6tX<$10%&'()-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6lL,$1G$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_?,$1G$10%G$10
%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_?,$1G$
10%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
vZ>"_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6 ;  #Q}A
1tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6dD<$10%&'()-GG$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6_D<$10%&'()-GG$10%&'G$10%&'()-:6G$10%&'(
)-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>_G$10%&'()-:6G$10%&'()-:6G$10%&'
()-:6 ;  #Q}A
1_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6
kO3$10%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'(
)-:6G$10%&'()-:6tkO3$10%G$10%&'()-:6G$10%&'()-:6G$G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>"tkOG$10%&'()-:60G$10%&'()-:60G$10%&'
()-:6 ;  #Q}A 1
!tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6!"$&(*,dD<$10%&'()-GG$10%&'()-:6G$10%&'()-:6G$10%&
'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6,.0246_D<$10%&'()-GG$10%&'G$10%&'
()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:66789=vZ>_G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6 ;  #Q}A
1=?CFLNP_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%
&'()-:6G$10%&'()-:6PRUWZ^a_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6adhjmor_?G$10%&'()-:6G$10%&'()-:6G$10%
&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6rstuwvZ>_G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6 ; 



#Q}A
1wy{}_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'(
)-:6G$10%&'()-:6kO3$10%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10
%&'()-:6G$10%&'()-:6G$10%&'()-:6tkO3$10%G$10%&'()-:6G$10%&'()-:6G$G$10%&'()
-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vV:G$10%&'()-:6G$10%&'()
-:6G$10%&'()-:6 ;  #Q}A
1_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$
10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>"_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:
6 ;  #Q}A
1_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$
10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>_G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
;  #Q}A
1_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6
_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6vZ>"_?G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6 ;  #Q}A
1tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6
tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6
!"#$tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'(
)-:6G$10%&'()-:6G$10%&'()-:6$%&')vZ>G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6 ;
#Q}A
1)*+,-./0tX<$10%&'()G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10
%&'()-:6G$10%&'()-:6G$10%&'()-:60123789=pT4$10%G$10%&'()-:6G$10%&'()-:6G$10
%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6=>?@ApT4$10%G$10%&'
()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-
:6ABCDEvZ>"pTG$10%&'()-:6GG$10%&'()-:6G$10%&'()-:6 ;  #Q}A
1EFGHIJKLtX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$1
0%&'()-:6G$10%&'()-:6G$10%&'()-:6LMQRSWXYlP4$10%G$10%&'()-:6&G$10%&'()-:6&G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6YZ[_`lP4$10%G$10
%&'()-:6&G$10%&'()-:6&G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%
&'()-:6`abcevZ>G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G ;  #Q}A
1efghijkltX<$10%&'()G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10
%&'()-:6G$10%&'()-:6G$10%&'()-:6lmrsuz{}hL,$1G$10%&'()-:6G$10%&'()-:6G$10%&
'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6}~hL,$1G$10%&'()-:6G$
10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>"h
LG$10%&'()-:6G$10%&'()-:6G$10%&'()-:61 ;  #Q}A
1tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6hH<$10%&'()-G$10G$10%&'()-:6G$10%&'()-:6G$10%&'()-
:6&G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6gK+$G$10%&'()-:6G$10%&'()-:6:G$10%&'
()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:69G$10%&'()-:61 ;  #Q}A
1G$10%&'()-:6G$10%&'()-:6pT8%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6pP0
%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$
10%&'()-:6lP0%G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G
$10%&'()-:6G$10%&'()-:6vZ>"lPG$10%&'()-:61G$10%&'()-:6G$10%&'()-:6G ;  #Q}A
1tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6lP0$10%G$10%&'()-:6G$10%&'()-:6&G$10%&'()-:6G$10%&
'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6lP0$10%G$10%&'()-:6G$10%&'()-:6&G
$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>"lPG$10%&'()-
:61G$10%&'()-:6G$10%&'()-:6G ;  #Q}A
1tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:
6G$10%&'()-:6G$10%&'()-:6lP0$10%G$10%&'()-:6G$10%&'()-:6&G$10%&'()-:6&G$10%
&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6lP0$10%G$10%&'()-:6G$10%&'()-:6&
G$10%&'()-:6&G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6vZ>"lPG$10%&'(
)-:61G$10%&'()-:6G$10%&'()-:6 ;  #Q}A 1
tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6
tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6AG$10%&'()-:6G$10%&'()-:6
G$10%&'()-:6G$10%&'()-:6tX<$10%&'()-G$10%&'()-:6-G$10%&'()-:6-G$10%&'()-:6A
G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6G$10%&'()-:6v[</"tX1010-G$10%&'()-:6G$1
0%&'()-:6 ;  #Q}A 1')+178oO31Ut10%=&'()-36Ut10%=&'()-36 810%=&'()-A
610%=&'()-  610%=&'()-  F10%=&'()-1089:;
<=>?tX<1UtUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36AUt10%=&'()-36(Ut10%=&'()-
36Ut10%=&'()-36Ut10%=&'()-36?@ABCDEFtX<1UtUt10%=&'()-36Ut10%=&'()-36Ut10%=&
'()-36AUt10%=&'()-36(Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36FGHIJKttX<1UtUt
10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36AUt10%=&'()-36(Ut10%=&'()-36Ut10%=&'()
-36Ut10%=&'()-36KLRSTvV:tUt10%=&'()-36tUt10%=&'()-36-Ut10%=&'()-36 ,
D\9EOTUVWXYZ[tX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'(
)-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36[\]^_`abtX<0%=&'()-36tUt10%=&'()
-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&
'()-36bcdeftX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-
36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36fgqrsvV:Ut10%=&'()-36tUt10%=&'()-3
6-Ut10%=&'()-36 ,
D\9EOstuvwxyztX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'(
)-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36z{|}~tX<0%=&'()-36tUt10%=&'()-36
Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()
-36tX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=
&'()-36Ut10%=&'()-36Ut10%=&'()-36vV:Ut10%=&'()-36tUt10%=&'()-36-Ut10%=&'()-
36 ,
D\9EOtX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10
%=&'()-36Ut10%=&'()-36Ut10%=&'()-36tX<0%=&'()-36tUt10%=&'()-36Ut10%=&'()-36
Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36tX<0%=&'()
-36tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=
&'()-36Ut10%=&'()-36vV6Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36 ,
D\9EO_?10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%
=&'()-36Ut10%=&'()-36_?10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut
10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36_?10%=&'()-36Ut10%=&'()-36Ut10%=&'()-3
6Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36U9Ut10%=&'()-36Ut10%=&
'()-36 ,
D\9EOUt10%=&'()-36kO3%=&'Ut10%=&'()-36Ut10%=&'()-369Ut10%=&'()-36Ut10%=&'()
-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36tX<%=&'UtUt10%=&'()-36Ut10%=&'()-
36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36tX<%=&'U
tUt10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'()-36Ut10%=&'(
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