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PRE-COATED METAL SHEET FOR SLOT-IN DRIVE CASES 

 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 5 

 This invention relates to a pre-coated metal sheet used for 

slot-in drive cases in housings of electric equipment and electronic 

equipment such as liquid-crystal television sets, personal computers 

and DVD players.  In the present invention, the term "pre-coated" is 

used to mean "coated in advance of press molding". 10 

2. Description of Related Art 

 In recent years, development of housings of electric equipment 

and electronic equipment and development of optical disks such as CDs 

and DVDs (digital video disks) have been put forward, and slot-in 

drive cases have begun to become popular which have enabled drive 15 

cases to be more space-saving.  Such a slot-in system is one having 

the function that an optical disk is automatically drawn into the 

drive case by just placing the disk into a slot as the disk stands 

bare, where the optical disk can more smoothly be taken in and out 

than the conventional tray system.  Recently, pre-coated metal sheets 20 

are being employed in such slot-in drive cases.  For example, a pre-

coated steel sheet is employed which is used to form the drive case 

and has, on its inner surface, a thin coating of 1 µm or less in 

thickness which has a good sliding property.  Because of its superior 

sliding property, it is advantageous in that, when the optical disk 25 

is slotted in, the edge face of the optical disk comes into contact 

with the coating film surface at so small resistance as to make a 

small rubbing noise.  However, very small foreign matter stands mixed 

in the thin coating and there are coating defects usually not coming 

into question.  Hence, the optical disk may be scratched when the 30 

optical disk comes into contact with the coating film formed on the 

inner surface of the drive case.  Accordingly, depending on what 

structure the drive case has, such a pre-coated steel sheet has in 

some cases been kept from being employed. 

 The slot-in drive case has a structure that the optical disk 35 

tends to be scratched.  The space between the optical disk and the 

inner surface of the drive case is so narrow that it may come about 

that the optical disk strikes against the inner surface of the drive 
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BACKGROUND OF THE INVENTION  5 1. Field of the Invention This
invention relates to a pre-coated metal sheet used for  slot-in drive cases
in housings of electric equipment and electronic  equipment such as
liquid-crystal television sets, personal computers  and DVD players. In the
present invention, the term "pre-coated" is  10 used to mean "coated in
advance of press molding". 2. Description of Related Art In recent years,
development of housings of electric equipment  and electronic equipment
and development of optical disks such as CDs  and DVDs (digital video
disks) have been put forward, and slot-in 15 drive cases have begun to
become popular which have enabled drive  cases to be more
space-saving. Such a slot-in system is one having  the function that an
optical disk is automatically drawn into the  drive case by just placing the
disk into a slot as the disk stands  bare, where the optical disk can more
smoothly be taken in and out 20 than the conventional tray system.
Recently, pre-coated metal sheets  are being employed in such slot-in
drive cases. For example, a pre- coated steel sheet is employed which is
used to form the drive case  and has, on its inner surface, a thin coating of
1 pm or less in  thickness which has a good sliding property. Because of
its superior 25 sliding property, it is advantageous in that, when the optical
disk  is slotted in, the edge face of the optical disk comes into contact  with
the coating film surface at so small resistance as to make a  small rubbing
noise. However, very small foreign matter stands mixed  in the thin
coating and there are coating defects usually not coming 30 into question.
Hence, the optical disk may be scratched when the  optical disk comes
into contact with the coating film formed on the  inner surface of the drive
case. Accordingly, depending on what  structure the drive case has, such
a pre-coated steel sheet has in  some cases been kept from being
employed. 35 The slot-in drive case has a structure that the optical disk
tends to be scratched. The space between the optical disk and the  inner
surface of the drive case is so narrow that it may come about  that the
optical disk strikes against the inner surface of the drive -2- case in
relation to the thickness precision of the optical disk  itself and any
deflection of the optical disk at the time of its  driving. It may also come
about that the optical disk comes into  
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case in relation to the thickness precision of the optical disk 

itself and any deflection of the optical disk at the time of its 

driving.  It may also come about that the optical disk comes into 

contact with the inner surface of the drive case when any accidental 

impact is applied to the drive during reproduction from the optical 5 

disk or during recording on the same.  It may further come about that, 

depending on how the optical disk is placed in, it is slotted into 

the drive case in the state the optical disk is inclined, so that the 

optical disk may come into contact with the inner surface of the 

drive case.  The inner surface of the drive case may have various 10 

structure, where, of the inner surface of the drive case, the part 

with which the optical disk has a possibility of coming into contact 

is a plane surface, and hence the both come into face to-face contact. 

 Various kinds of optical disks have been developed.  Some of 

them may adversely affect the reproduction and writing of records 15 

just when the surface of the optical disk is slightly scratched.  Thus, 

there has been a disadvantage that the optical disk comes not usable 

if the optical disk is scratched as a result of the contact of the 

optical disk with the inner surface of the drive case. 

 In order to prevent the optical disk from coming scratched, it 20 

is proposed, as disclosed in Japanese Patent Application Laid-open No. 

2003-242703 (Patent Document 1), that a scratch-preventive coating 

composed basically of a urethane resin and containing at least 

polyurethane particles and a fluorine resin powder is formed on the 

surface of any member with which the optical disk has a possibility 25 

of coming into contact in an optical-disk unit, to prevent the 

optical disk from being scratched. 

 However, the scratch-preventive coating disclosed in Patent 

Document 1 is a post-coating formed partially by coating carried out 

after press molding.  Such a post-coating must be formed by coating 30 

carried out in a stated layer thickness, partially or on the whole 

for each press-molded product.  Hence, there remains a problem that 

such coating requires so complicated process as to result in a low 

productivity and make an increase in production cost unavoidable. 

 Meanwhile, it is difficult for the reason stated below, that 35 

the coating material disclosed in Patent Document 1 is diverted to a 

coating material for pre-coating. 

 In the scratch-preventive coating disclosed in Patent Document 

contact with the inner surface of the drive case when any accidental 5
impact is applied to the drive during reproduction from the optical  disk or
during recording on the same. It may further come about that,  depending
on how the optical disk is placed in, it is slotted into  the drive case in the
state the optical disk is inclined, so that the  optical disk may come into
contact with the inner surface of the 10 drive case. The inner surface of
the drive case may have various  structure, where, of the inner surface of
the drive case, the part  with which the optical disk has a possibility of
coming into contact  is a plane surface, and hence the both come into face
to-face contact. Various kinds of optical disks have been developed.
Some of  15 them may adversely affect the reproduction and writing of
records  just when the surface of the optical disk is slightly scratched.
Thus,  there has been a disadvantage that the optical disk comes not
usable  if the optical disk is scratched as a result of the contact of the
optical disk with the inner surface of the drive case. 20 In order to prevent
the optical disk from coming scratched, it  is proposed, as disclosed in
Japanese Patent Application Laid-open No.  2003-242703 (Patent
Document 1), that a scratch-preventive coating  composed basically of a
urethane resin and containing at least  polyurethane particles and a
fluorine resin powder is formed on the 25 surface of any member with
which the optical disk has a possibility  of coming into contact in an
optical-disk unit, to prevent the  optical disk from being scratched.
However, the scratch-preventive coating disclosed in Patent  Document 1
is a post-coating formed partially by coating carried out  30 after press
molding. Such a post-coating must be formed by coating carried out in a
stated layer thickness, partially or on the whole  for each press-molded
product. Hence, there remains a problem that  such coating requires so
complicated process as to result in a low  productivity and make an
increase in production cost unavoidable. 35 Meanwhile, it is difficult for the
reason stated below, that  the coating material disclosed in Patent
Document 1 is diverted to a  coating material for pre-coating. In the
scratch-preventive coating disclosed in Patent Document -3- 1, the
urethane resin, which has a rich flexibility, is used as a  base resin, and
hence the coating formed may deform when the optical  disk comes into
contact with the scratch-preventive coating, so that  the area of contact
between the coating and the optical disk comes 5 larger than cases in
which other resins are used. Such an increase in  
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1, the urethane resin, which has a rich flexibility, is used as a 

base resin, and hence the coating formed may deform when the optical 

disk comes into contact with the scratch-preventive coating, so that 

the area of contact between the coating and the optical disk comes 

larger than cases in which other resins are used.  Such an increase in 5 

contact area damages scratch-preventive properties.  Accordingly, the 

polyurethane particles are incorporated in the coating in an amount 

of as large as from 20 to 150 parts by weight based on 100 parts by 

weight of the base resin, so as to make the contact area smaller.  In 

the coating containing the polyurethane particles in such a large 10 

quantity, the polyurethane particles tend to come off the coating, so 

that the effect of preventing scratch that is to be brought by the 

addition of the polyurethane particles may insufficiently be brought 

out.  There has been such a problem 

 In addition, in what is disclosed in Patent Document 1, the 15 

low frictional, fluorine resin powder must be incorporated in the 

coating as a large component which is in an amount of from 10 to 150 

parts by weight based on 100 parts by weight of the base resin.  Since 

such a coating contains the fluorine resin powder in a large quantity, 

there have been problems that not only an increase in material cost 20 

is unavoidable but also it is difficult to wind up the product sheet 

when it is coiled up. 

 Moreover, in the coating film disclosed in Patent Document 1, 

the fluorine resin powder is not liquefied at the temperature where 

the coating film is baked (temperature: 80°C to 140°C) and is kept in 25 

the state of softened powder.  Hence, any sufficient properties of 

penetration into the base resin are not obtainable to tend to cause 

dispersion non-uniformity locally, so that the sliding property may 

come non-uniform.  There has been such a problem as well. 

 A pre-coated aluminum alloy sheet is also proposed which is a 30 

pre-coated aluminum alloy sheet used for drive cases of electronic 

equipment such as personal computers, and aims to prevent the drive 

case itself from being scratched at the time of press molding and 

because of its contact with other component parts (Japanese Patent 

Application Laid-open No. 2004-98624).  Its coating film contains a 35 

base resin such as polyester-series resin, beads of an acrylic-series 

resin or the like, and an inner wax such as polyethylene wax.  However, 

this coating film is what is considered to prevent itself from being 

contact area damages scratch-preventive properties. Accordingly, the
polyurethane particles are incorporated in the coating in an amount  of as
large as from 20 to 150 parts by weight based on 100 parts by  weight of
the base resin, so as to make the contact area smaller. In 10 the coating
containing the polyurethane particles in such a large  quantity, the
polyurethane particles tend to come off the coating, so  that the effect of
preventing scratch that is to be brought by the  addition of the
polyurethane particles may insufficiently be brought  out. There has been
such a problem 15 In addition, in what is disclosed in Patent Document 1,
the  low frictional, fluorine resin powder must be incorporated in the
coating as a large component which is in an amount of from 10 to 150
parts by weight based on 100 parts by weight of the base resin. Since
such a coating contains the fluorine resin powder in a large quantity, 20
there have been problems that not only an increase in material cost  is
unavoidable but also it is difficult to wind up the product sheet  when it is
coiled up. Moreover, in the coating film disclosed in Patent Document 1,
the fluorine resin powder is not liquefied at the temperature where  25 the
coating film is baked (temperature: 80C to 140C) and is kept in the state
of softened powder. Hence, any sufficient properties of  penetration into
the base resin are not obtainable to tend to cause  dispersion
non-uniformity locally, so that the sliding property may  come non-uniform.
There has been such a problem as well. 30 A pre-coated aluminum alloy
sheet is also proposed which is a  pre-coated aluminum alloy sheet used
for drive cases of electronic  equipment such as personal computers, and
aims to prevent the drive  case itself from being scratched at the time of
press molding and  because of its contact with other component parts
(Japanese Patent 35 Application Laid-open No. 2004-98624) . Its coating
film contains a  base resin such as polyester-series resin, beads of an
acrylic-series  resin or the like, and an inner wax such as polyethylene
wax. However,  this coating film is what is considered to prevent itself from
being -4- scratched, and is not what prevents the other member optical
disk  from being scratched. More specifically, in this coating film, the
beads are added to the base resin to make the coating film strong and
further the inner wax is added to provide the coating film with 5 lubricity,
and hence this coating film takes it as a basic idea to  make itself not
easily scratched at the time of press molding. Thus,  this coating film takes
it into consideration to chiefly satisfy the  
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scratched, and is not what prevents the other member optical disk 

from being scratched.  More specifically, in this coating film, the 

beads are added to the base resin to make the coating film strong and 

further the inner wax is added to provide the coating film with 

lubricity, and hence this coating film takes it as a basic idea to 5 

make itself not easily scratched at the time of press molding.  Thus, 

this coating film takes it into consideration to chiefly satisfy the 

performance required on the outer-surface side of the drive case, and 

does not take it into consideration to satisfy the performance 

required on the inner-surface side of the drive case as in the 10 

present invention, i.e., to prevent the other member optical disk 

from being scratched.  The present inventors have evaluated disk 

scratch-preventive properties in respect of a coating film in which 

acrylic resin beads and carnauba wax have been added to the polyester 

resin.  As the result, they have confirmed that the optical disk is 15 

seriously scratched. 

 

SUMMARY OF THE INVENTION 

 An object of the present invention is to provide a pre-coated 

metal sheet which is a pre-coated metal sheet prevailingly used for 20 

slot-in drive cases of electric equipment and electronic equipment, 

and which has superior scratch-preventive properties to optical disks, 

also makes only a small rubbing noise, and promises a good wind-up 

performance when it is coiled up, an improved productivity and a low 

production cost. 25 

 The present invention is a pre-coated metal sheet for slot-in 

drive cases which comprises: 

 a metal sheet; 

 chemical conversion coatings formed on both sides of the metal 

sheet; and 30 

 a coating film A which is a coating film formed on one of the 

chemical conversion coatings, and contains at least one base resin a1 

selected from the group consisting of a polyester-series resin, an 

epoxy-series resin and an acrylic-series resin, at least one resin 

beads a2 selected from the group consisting of nylon-series resin 35 

beads, fluorine-series resin beads and urethane-series resin beads, 

and at least one lubricant a3 selected from the group consisting of 

carnauba wax, polyethylene wax and microcrystalline wax; 

performance required on the outer-surface side of the drive case, and
does not take it into consideration to satisfy the performance 10 required
on the inner-surface side of the drive case as in the  present invention,
i.e., to prevent the other member optical disk  from being scratched. The
present inventors have evaluated disk  scratch-preventive properties in
respect of a coating film in which  acrylic resin beads and carnauba wax
have been added to the polyester 15 resin. As the result, they have
confirmed that the optical disk is  seriously scratched. SUMMARY OF
THE INVENTION An object of the present invention is to provide a
pre-coated  20 metal sheet which is a pre-coated metal sheet prevailingly
used for  slot-in drive cases of electric equipment and electronic
equipment,  and which has superior scratch-preventive properties to
optical disks,  also makes only a small rubbing noise, and promises a
good wind-up  performance when it is coiled up, an improved productivity
and a low  25 production cost. The present invention is a pre-coated metal
sheet for slot-in  drive cases which comprises: a metal sheet; chemical
conversion coatings formed on both sides of the metal  30 sheet; and a
coating film A which is a coating film formed on one of the  chemical
conversion coatings, and contains at least one base resin al  selected
from the group consisting of a polyester-series resin, an  epoxy-series
resin and an acrylic-series resin, at least one resin 35 beads a2 selected
from the group consisting of nylon-series resin  beads, fluorine-series
resin beads and urethane-series resin beads,  and at least one lubricant
a3 selected from the group consisting of  carnauba wax, polyethylene wax
and microcrystalline wax; -5- the coating film A having a surface which
has an arithmetical mean deviation of the assessed profile that can be an
arithemetic  mean roughness Ra of from 0.3 to 4.5 pm and a mean width
of the  profile elements that can be a mean length of profile elements,
RSm, 5 of from 105 to 280 pm, and the ratio of mean particle diameter of
the  resin beads a2 to coating film layer thickness of the coating film A
being in the range of from 2.0 to 3.0. In a preferred embodiment of the
present invention, the resin  beads a2 are the nylon-series resin beads,
and the coating film A has  10 a surface which has an arithmetical mean
deviation of the assessed 
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 the coating film A having a surface which has an arithmetical 

mean deviation of the assessed profile that can be an arithemetic 

mean roughness Ra of from 0.3 to 4.5 µm and a mean width of the 

profile elements that can be a mean length of profile elements, RSm, 

of from 105 to 280 µm, and the ratio of mean particle diameter of the 5 

resin beads a2 to coating film layer thickness of the coating film A 

being in the range of from 2.0 to 3.0. 

 In a preferred embodiment of the present invention, the resin 

beads a2 are the nylon-series resin beads, and the coating film A has 

a surface which has an arithmetical mean deviation of the assessed 10 

profile Ra of from 3.0 to 4.5 µm and a mean width of the profile 

elements, RSm, of from 200 to 280 µm. 

 In another preferred embodiment of the present invention, the 

resin beads a2 are the fluorine-series resin beads, and the coating 

film A has a surface which has an arithmetical mean deviation of the 15 

assessed profile Ra of from 0.3 to 0.6 µm and a mean width of the 

profile elements, RSm, of from 200 to 220 µm. 

 In still another preferred embodiment of the present invention, 

the resin beads a2 are the urethane-series resin beads, and the 

coating film A has a surface which has an arithmetical mean deviation 20 

of the assessed profile Ra of from 1.0 to 2.5 µm and a mean width of 

the profile elements, RSm, of from 105 to 250 µm. 

 In a preferred embodiment for the urethane resin beads of the 

present invention, Ra and RSm satisfy the relation of:   

  200≦RSm+73×Ra≦350. 25 

 In a further preferred embodiment of the present invention, 4 

or less agglomerates composed of 35 or more resin beads a2 are 

present in the coating film A per 1 mm2 of its surface, and the 

coating film A has a coefficient of dynamic friction of 0.15 or less 

at its surface. 30 

 In a still further preferred embodiment of the present 

invention, the pre-coated metal sheet further comprises a conductive 

resin coating B which is a resin coating formed on the other of the 

chemical conversion coatings and contains at least one base resin b1 

selected from the group consisting of a polyester-series resin, an 35 

epoxy-series resin and an acrylic-series resin, a nickel filler b2 

composed of a scaly nickel filler and a chainlike nickel filler, and 

at least one lubricant b3 selected from the group consisting of 

profile Ra of from 3.0 to 4.5 pm and a mean width of the profile  elements,
RSm, of from 200 to 280 pun. In another preferred embodiment of the
present invention, the  resin beads a2 are the fluorine-series resin beads,
and the coating  15 film A has a surface which has an arithmetical mean
deviation of the assessed profile Ra of from 0.3 to 0.6 pm and a mean
width of the  profile elements, RSm, of from 200 to 220 pm. In still another
preferred embodiment of the present invention,  the resin beads a2 are
the urethane-series resin beads, and the  20 coating film A has a surface
which has an arithmetical mean deviation of the assessed profile Ra of
from 1.0 to 2.5 pm and a mean width of  the profile elements, RSm, of
from 105 to 250 pm. In a preferred embodiment for the urethane resin
beads of the  present invention, Ra and RSm satisfy the relation of: 25
200<RSm+73XRa<350. In a further preferred embodiment of the present
invention, 4  or less agglomerates composed of 35 or more resin beads a2
are  present in the coating film A per 1 mm' of its surface, and the  coating
film A has a coefficient of dynamic friction of 0.15 or less  30 at its surface.
In a still further preferred embodiment of the present  invention, the
pre-coated metal sheet further comprises a conductive  resin coating B
which is a resin coating formed on the other of the  chemical conversion
coatings and contains at least one base resin bl 35 selected from the
group consisting of a polyester-series resin, an  epoxy-series resin and an
acrylic-series resin, a nickel filler b2  composed of a scaly nickel filler and
a chainlike nickel filler, and  at least one lubricant b3 selected from the
group consisting of -6- polyethylene wax, carnauba wax and
microcrystalline wax; the filler b2 being in a content of from 10 to 70% by
weight  based on the solid content of the base resin bl, and the lubricant
b3  being in a content of from 1 to 5% by weight based on the resin solid
5 content; and the conductive resin coating B having a thickness of from
0.2  to 2.0 im. In a still further preferred embodiment of the present
invention, the pre-coated metal sheet further comprises, in place of  10 the
conductive resin coating B, a heat radiating and electrically conductive
resin coating C which is a resin coating formed on the  other of the
chemical conversion coatings and contains at least one  



-  - 6 

polyethylene wax, carnauba wax and microcrystalline wax; 

 the filler b2 being in a content of from 10 to 70% by weight 

based on the solid content of the base resin b1, and the lubricant b3 

being in a content of from 1 to 5% by weight based on the resin solid 

content; and 5 

 the conductive resin coating B having a thickness of from 0.2 

to 2.0 µm. 

 In a still further preferred embodiment of the present 

invention, the pre-coated metal sheet further comprises, in place of 

the conductive resin coating B, a heat radiating and electrically 10 

conductive resin coating C which is a resin coating formed on the 

other of the chemical conversion coatings and contains at least one 

base resin c1 selected from the group consisting of a fluorine-series 

resin, an epoxy-series resin, a polyester-series resin, an acrylic-

series resin and a urethane-series resin, a heat radiating material 15 

c2 containing at least graphite, and a conducting material c3 

containing at least a nickel filler. 

 The pre-coated metal sheet of the present invention has a 

coating film (coating film A) making use of a specific base resin.  

Hence, where this is made into a drive case with the coating film 20 

inside, the coating film may less deform if any contact member such 

as the optical disk has come into contact with the coating film, so 

that the area of contact between the coating film and any contact 

member such as the optical disk can be smaller and the disk scratch-

preventive properties can be improved. 25 

 The pre-coated metal sheet of the present invention has a 

coating film (coating film A) making use of resin beads having an 

appropriate hardness and providing an appropriate sliding property.  

Also, the coating film has an arithmetical mean deviation of the 

assessed profile Ra and a mean width of the profile elements, RSm, 30 

which have been set within the stated ranges (Ra: 0.3 to 4.5 µm; RSm: 

105 to 280 µm, and the ratio of mean particle diameter of the resin 

beads to coating film layer thickness has been set within the stated 

range (2.0 to 3.0).  This can make the resin beads less come off while 

keeping small the area of contact between the coating film and any 35 

contact member such as the optical disk, and hence can make the 

contact member not easily scratched.  Besides, the coating film 

surface has such an appropriate unevenness, and hence, if, e.g., any 

base resin cl selected from the group consisting of a fluorine-series  resin,
an epoxy-series resin, a polyester-series resin, an acrylic 15 series resin
and a urethane-series resin, a heat radiating material  c2 containing at
least graphite, and a conducting material c3  containing at least a nickel
filler. The pre-coated metal sheet of the present invention has a  coating
film (coating film A) making use of a specific base resin.  20 Hence, where
this is made into a drive case with the coating film inside, the coating film
may less deform if any contact member such  as the optical disk has
come into contact with the coating film, so  that the area of contact
between the coating film and any contact  member such as the optical
disk can be smaller and the disk scratch- 25 preventive properties can be
improved. The pre-coated metal sheet of the present invention has a
coating film (coating film A) making use of resin beads having an
appropriate hardness and providing an appropriate sliding property.  Also,
the coating film has an arithmetical mean deviation of the 30 assessed
profile Ra and a mean width of the profile elements, RSm,  which have
been set within the stated ranges (Ra: 0.3 to 4.5 pun; RSm:  105 to 280
pun, and the ratio of mean particle diameter of the resin  beads to coating
film layer thickness has been set within the stated  range (2.0 to 3.0). This
can make the resin beads less come off while 35 keeping small the area
of contact between the coating film and any  contact member such as the
optical disk, and hence can make the  contact member not easily
scratched. Besides, the coating film  surface has such an appropriate
unevenness, and hence, if, e.g., any -7- foreign matter such as dust,
specks or waste thread has adhered to  the coating film surface, it can
hide in dales of the unevenness and,  if adhered to hills thereof, can move
to the dales, thus it does not  come into contact with the optical disk to
make the latter not easily 5 scratched. Moreover, the coating film surface
has such an appropriate  unevenness to improve sliding property against
the contact member at  its edge face, and hence the rubbing noise can be
small. Furthermore,  the pre-coated metal sheet of the present invention is
suited for  retaining press oil at the time of press molding, and hence the
10 coating film can not easily be scratched also during the press  molding.
The pre-coated metal sheet of the present invention has a  coating film
(coating film A) also making use of a lubricant having a  melting point
sufficiently lower than the baking temperature, and 
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foreign matter such as dust, specks or waste thread has adhered to 

the coating film surface, it can hide in dales of the unevenness and, 

if adhered to hills thereof, can move to the dales, thus it does not 

come into contact with the optical disk to make the latter not easily 

scratched.  Moreover, the coating film surface has such an appropriate 5 

unevenness to improve sliding property against the contact member at 

its edge face, and hence the rubbing noise can be small.  Furthermore, 

the pre-coated metal sheet of the present invention is suited for 

retaining press oil at the time of press molding, and hence the 

coating film can not easily be scratched also during the press 10 

molding. 

 The pre-coated metal sheet of the present invention has a 

coating film (coating film A) also making use of a lubricant having a 

melting point sufficiently lower than the baking temperature, and 

hence it can have no non-uniformity in the sliding property.  Because 15 

of the use of a specific lubricant, the pre-coated metal sheet has an 

appropriate sliding property, and can also enjoy a good wind-up 

performance when it is coiled up during manufacture. 

 The pre-coated metal sheet of the present invention may 

further have the stated conductive resin coating B on the side 20 

opposite to the coating film A, and hence the outer surface of the 

drive case can electromagnetically be shielded or can be grounded.  In 

addition, in other embodiment, the pre-coated metal sheet may have, 

on the side opposite to the coating film A, the coating film C, which 

has a stated electrical resistance and a drive case surface 25 

temperature.  Hence, the outer surface of the drive case can 

electromagnetically be shielded or can be grounded, and also the heat 

that may be accumulated in the interior of the drive case can be in a 

smaller quantity. 

 30 

BRIEF DESCRIPTION OF THE DRAWINGS 

 Fig. 1 is a sectional view of a pre-coated metal sheet for 

slot-in drive cases according to the present invention. 

 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 35 

 The present invention is described below in detail by giving 

preferred embodiments. 

 The pre-coated metal sheet of the present invention consists 

15 hence it can have no non-uniformity in the sliding property. Because  of
the use of a specific lubricant, the pre-coated metal sheet has an
appropriate sliding property, and can also enjoy a good wind-up
performance when it is coiled up during manufacture. The pre-coated
metal sheet of the present invention may  20 further have the stated
conductive resin coating B on the side  opposite to the coating film A, and
hence the outer surface of the  drive case can electromagnetically be
shielded or can be grounded. In  addition, in other embodiment, the
pre-coated metal sheet may have,  on the side opposite to the coating film
A, the coating film C, which 25 has a stated electrical resistance and a
drive case surface  temperature. Hence, the outer surface of the drive
case can  electromagnetically be shielded or can be grounded, and also
the heat  that may be accumulated in the interior of the drive case can be
in a  smaller quantity. 30 BRIEF DESCRIPTION OF THE DRAWINGS Fig.
1 is a sectional view of a pre-coated metal sheet for  slot-in drive cases
according to the present invention. 35 DESCRIPTION OF THE
PREFERRED EMBODIMENTS The present invention is described below
in detail by giving  preferred embodiments. The pre-coated metal sheet of
the present invention consists -8- basically of a metal sheet, chemical
conversion coatings formed on  both sides of the metal sheet, a coating
film A formed on one of the  chemical conversion coatings optionally via
an undercoat layer, and  preferably a conductive resin coating B or a heat
radiating & 5 electrically conductive resin coating C formed on the other of
the  chemical conversion coatings. A. Metal Sheet There are no particular
limitations on the metal sheet used in  the present invention, as long as it
has the strength high enough to  10 form drive cases for component parts
of electric equipment and electronic equipment and also has a sufficient
workability for press  molding. It may preferably be a sheet made of pure
aluminum, an  aluminum alloy such as a JIS 5000 type aluminum alloy, a
zinc-coated  steel sheet or a stainless steel sheet, any of which may
typically  15 have a thickness of from 0.1 mm to 2.0 mm. B. Chemical
Conversion Coatings There are no particular limitations on the chemical
conversion  
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basically of a metal sheet, chemical conversion coatings formed on 

both sides of the metal sheet, a coating film A formed on one of the 

chemical conversion coatings optionally via an undercoat layer, and 

preferably a conductive resin coating B or a heat radiating & 

electrically conductive resin coating C formed on the other of the 5 

chemical conversion coatings. 

 A. Metal Sheet 

 There are no particular limitations on the metal sheet used in 

the present invention, as long as it has the strength high enough to 

form drive cases for component parts of electric equipment and 10 

electronic equipment and also has a sufficient workability for press 

molding.  It may preferably be a sheet made of pure aluminum, an 

aluminum alloy such as a JIS 5000 type aluminum alloy, a zinc-coated 

steel sheet or a stainless steel sheet, any of which may typically 

have a thickness of from 0.1 mm to 2.0 mm. 15 

 B. Chemical Conversion Coatings 

 There are no particular limitations on the chemical conversion 

coatings as long as they are present between the surfaces of the 

metal sheet and the resin coating, and secure a high adherence 

between the both of these.  For example, in the case of the aluminum 20 

alloy sheet, usable are chemical conversion coatings formed by using 

a phosphoric acid chromating solution, which is inexpensive and can 

be managed with ease, or chemical conversion coatings formed by 

coating type zirconium treatment, which may cause no change in 

treating solution components and requires no washing with water.  Such 25 

chemical conversion is carried out by spraying a stated chemical 

conversion solution on the aluminum alloy sheet, or immersing the 

aluminum alloy sheet in the chemical conversion solution at a stated 

temperature for a stated time.  In the case of the zinc-coated steel 

sheet or stainless steel sheet, chemical conversion coatings formed 30 

by, besides the chromating, using a phosphate treating solution. 

 Before the chemical conversion is carried out, the metal sheet 

may preferably be subjected to acid treatment (washing) with sulfuric 

acid, nitric acid, phosphoric acid or the like or alkali treatment 

(washing) with sodium hydroxide, sodium phosphate, sodium silicate or 35 

the like in order to remove any dirt from the surface of the metal 

sheet or control its surface texture.  Such surface treatment by 

washing is also carried out by spraying a stated treating solution on 

coatings as long as they are present between the surfaces of the  metal
sheet and the resin coating, and secure a high adherence 20 between the
both of these. For example, in the case of the aluminum  alloy sheet,
usable are chemical conversion coatings formed by using  a phosphoric
acid chromating solution, which is inexpensive and can  be managed with
ease, or chemical conversion coatings formed by  coating type zirconium
treatment, which may cause no change in 25 treating solution components
and requires no washing with water. Such  chemical conversion is carried
out by spraying a stated chemical  conversion solution on the aluminum
alloy sheet, or immersing the  aluminum alloy sheet in the chemical
conversion solution at a stated  temperature for a stated time. In the case
of the zinc-coated steel 30 sheet or stainless steel sheet, chemical
conversion coatings formed  by, besides the chromating, using a
phosphate treating solution.  Before the chemical conversion is carried
out, the metal sheet may preferably be subjected to acid treatment
(washing) with sulfuric  acid, nitric acid, phosphoric acid or the like or alkali
treatment  35 (washing) with sodium hydroxide, sodium phosphate,
sodium silicate or the like in order to remove any dirt from the surface of
the metal  sheet or control its surface texture. Such surface treatment by
washing is also carried out by spraying a stated treating solution on -9- the
metal sheet, or immersing the metal sheet in the treating  solution at a
stated temperature for a stated time. C. Coating Film A Next, the coating
film A is formed on one of the chemical  5 conversion coatings. The
coating film A may be formed by bake coating  making use of a coating
material prepared by incorporating a base  resin (such as a
polyester-series resin), specific resin beads and a  specific lubricant as
essential components and dissolving or  dispersing these in a suitable
solvent. Meanwhile, the coating film A 10 may also be formed by powder
coating of a mixture of the specific  base resin, resin beads and lubricant
without use of any solvent. The coating film A thus formed is characterized
in that its  arithmetical mean deviation of the assessed profile Ra and
mean width  of the profile elements RSm, which are indexes of surface
roughness, 15 and the ratio of mean particle diameter of the resin beads
to coating  film layer thickness are set within the stated ranges. The mean
width  of profile elements, RSm, is an arithmetic mean value. C-1. Surface
Roughness In regard to the surface roughness of the coating film A, it  
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the metal sheet, or immersing the metal sheet in the treating 

solution at a stated temperature for a stated time. 

 C. Coating Film A 

 Next, the coating film A is formed on one of the chemical 

conversion coatings.  The coating film A may be formed by bake coating 5 

making use of a coating material prepared by incorporating a base 

resin (such as a polyester-series resin), specific resin beads and a 

specific lubricant as essential components and dissolving or 

dispersing these in a suitable solvent.  Meanwhile, the coating film A 

may also be formed by powder coating of a mixture of the  specific 10 

base resin, resin beads and lubricant without use of any solvent. 

 The coating film A thus formed is characterized in that its 

arithmetical mean deviation of the assessed profile Ra and mean width 

of the profile elements RSm, which are indexes of surface roughness, 

and the ratio of mean particle diameter of the resin beads to coating 15 

film layer thickness are set within the stated ranges.  The mean width 

of profile elements, RSm, is an arithmetic mean value. 

 C-1. Surface Roughness 

 In regard to the surface roughness of the coating film A, it 

is so specified that Ra is from 0.3 to 4.5 µm and RSm is from 105 to 20 

280 µm.  As shown diagrammatically in Fig. 1, the surface roughness R 

of the coating film A is expressed as the height of protrusions 

(hills) formed by the resin beads, from a coating film surface where 

the resin beads are not present (i.e., the difference in height of 

unevenness of the coating film surface).  As also shown 25 

diagrammatically in Fig. 1, spacing distance RS of profile elements 

represents the distance between the protrusions (hills) formed by the 

resin beads.  Measured values of Ra and RSm are values found according 

to JIS B 0601.  These values also include the scattering or the like 

of layer thickness, but depend chiefly on the layer thickness, the 30 

amount of the resin beads to be added and the particle diameter of 

the resin beads.  Therefore, Ra may be regarded as the mean value of R, 

and RSm as the mean value of RS.  Setting Ra and RSm within the above 

ranges enables the coating film A to have good disk scratch-

preventive properties and the rubbing noise to be small. 35 

 If Ra is less than 0.3 µm, the height of the protrusions 

(hills) formed by the resin beads is so small that the area of 

contact between the coating film surface and the contact member 

20 is so specified that Ra is from 0.3 to 4.5 Fm and RSm is from 105 to
280 pm. As shown diagrammatically in Fig. 1, the surface roughness R  of
the coating film A is expressed as the height of protrusions  (hills) formed
by the resin beads, from a coating film surface where  the resin beads are
not present (i.e., the difference in height of 25 unevenness of the coating
film surface). As also shown  diagrammatically in Fig. 1, spacing distance
RS of profile elements  represents the distance between the protrusions
(hills) formed by the  resin beads. Measured values of Ra and RSm are
values found according  to JIS B 0601. These values also include the
scattering or the like 30 of layer thickness, but depend chiefly on the layer
thickness, the  amount of the resin beads to be added and the particle
diameter of  the resin beads. Therefore, Ra may be regarded as the mean
value of R,  and RSm as the mean value of RS. Setting Ra and RSm
within the above  ranges enables the coating film A to have good disk
scratch- 35 preventive properties and the rubbing noise to be small. If Ra
is less than 0.3 pm, the height of the protrusions  (hills) formed by the
resin beads is so small that the area of  contact between the coating film
surface and the contact member -10- optical disk on the inner surface of
the drive case can not partly be  made small to tend to make the optical
disk scratched. If on the  other hand Ra is more than 4.5 pm, the height of
the protrusions  (hills) formed by the resin beads is so large that the
resistance 5 produced when they rub the optical disk at its edge face may
be so  high as to make a large rubbing noise. If RSm is less than 105 pm,
because of a small distance  between the protrusions (hills) formed by the
resin beads, the area  of contact between the coating film surface and the
contact member 10 optical disk is so large as to make the optical disk
easily scratched.  If on the other hand RSm is more than 280 pm, the
distance between  the protrusions (hills) formed by the resin beads is so
large that  the resistance produced when they rub the optical disk at its
edge  face may be so high as to make a large rubbing noise. More 15
specifically, if the distance between the protrusions (hills) formed  by the
resin beads is large, the optical disk moves while its edge  surface is kept
in contact with a small number of protrusions (hills)  formed by the resin
beads, and hence the resistance in sliding comes  high with respect to
each protrusion (hill), also making a large 20 rubbing noise. On the other
hand, where the distance between the  protrusions (hills) formed by the
resin beads is small, the optical  
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optical disk on the inner surface of the drive case can not partly be 

made small to tend to make the optical disk scratched.  If on the 

other hand Ra is more than 4.5 µm, the height of the protrusions 

(hills) formed by the resin beads is so large that the resistance 

produced when they rub the optical disk at its edge face may be so 5 

high as to make a large rubbing noise. 

 If RSm is less than 105 µm, because of a small distance 

between the protrusions (hills) formed by the resin beads, the area 

of contact between the coating film surface and the contact member 

optical disk is so large as to make the optical disk easily scratched.  10 

If on the other hand RSm is more than 280 µm, the distance between 

the protrusions (hills) formed by the resin beads is so large that 

the resistance produced when they rub the optical disk at its edge 

face may be so high as to make a large rubbing noise.  More 

specifically, if the distance between the protrusions (hills) formed 15 

by the resin beads is large, the optical disk moves while its edge 

surface is kept in contact with a small number of protrusions (hills) 

formed by the resin beads, and hence the resistance in sliding comes 

high with respect to each protrusion (hill), also making a large 

rubbing noise.  On the other hand, where the distance between the 20 

protrusions (hills) formed by the resin beads is small, the optical 

disk moves while its edge surface is kept in contact with a large 

number of protrusions (hills) formed by the resin beads, and hence 

the resistance in sliding at each protrusion (hill) comes low to 

enable the rubbing noise to be kept from coming. 25 

 The sliding property and the hardness may differ depending on 

the type of the resin beads a2, and hence the ranges may also differ 

in which preferable numerical values for Ra and RSm are to be 

specified. 

 Where the resin beads a2 are nylon-series resin beads, Ra may 30 

be from 3.0 to 4.5 µm, and RSm from 200 to 280 µm. 

  Where the resin beads a2 are fluorine-series resin beads, Ra 

may be from 0.3 to 0.6 µm, and RSm from 200 to 220 µm. 

  Where the resin beads a2 are urethane-series resin beads, Ra 

may be from 1.0 to 2.5 µm, and RSm from 105 to 250 µm. 35 

 In order to provide the coating film A with the surface 

physical properties consisting of the above Ra and RSm, the mean 

particle diameter of the resin beads a2 and the quantity in which 

disk moves while its edge surface is kept in contact with a large  number
of protrusions (hills) formed by the resin beads, and hence  the resistance
in sliding at each protrusion (hill) comes low to  25 enable the rubbing
noise to be kept from coming. The sliding property and the hardness may
differ depending on  the type of the resin beads a2, and hence the ranges
may also differ  in which preferable numerical values for Ra and RSm are
to be  specified. 30 Where the resin beads a2 are nylon-series resin
beads, Ra may  be from 3.0 to 4.5 pm, and RSm from 200 to 280 pm.
Where the resin beads a2 are fluorine-series resin beads, Ra  may be
from 0.3 to 0.6 pm, and RSm from 200 to 220 pm. Where the resin beads
a2 are urethane-series resin beads, Ra  35 may be from 1.0 to 2.5 pm,
and RSm from 105 to 250 pm. In order to provide the coating film A with
the surface  physical properties consisting of the above Ra and RSm, the
mean  particle diameter of the resin beads a2 and the quantity in which
-11- they are to be added, the thickness of the coating film A, and so  forth
may appropriately be controlled. Where urethane-series resin beads are
used as the resin beads,  Ra may be from 1.0 to 2.5 pun, RSm from 105
to 250 pm and further the  5 relationship between Ra and RSm may
satisfy the following equation (1). This can make the resin beads a2
elastically deform when the  contact member comes into contact with the
coating film, to bring out  a cushioning effect of absorbing any impact
caused by such contact  and bring an improvement in sliding property by
keeping appropriate 10 area of contact between the coating film and the
contact member. As a  result, the disk scratch-preventive properties can
be more improved.  200<RSm+73XRa<350 (1) Namely, an appropriative
unevenness is formed on the coating  film surface to keep appropriate
area of contact between the coating  15 film and the contact member, and
hence can make the contact member not easily scratched. Where Ra as
index of height of hills is small  and RSm as index of distance of hills is
small, namely, where the  value of RSm+73 X Ra is less than 200, hills
have a small height and  are closely distributed each other. Hence, when
the contact member 20 such as an optical disk is caused to contact with
the coating film  surface by forcing a load to the contact member, the
contact member  is slightly deformed and thus the number of hills of the
coating film  coming into contact with the contact member is increased. As
a result,  
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they are to be added, the thickness of the coating film A, and so 

forth may appropriately be controlled. 

 Where urethane-series resin beads are used as the resin beads, 

Ra may be from 1.0 to 2.5 µm, RSm from 105 to 250 µm and further the 

relationship between Ra and RSm may satisfy the following equation 5 

(1).  This can make the resin beads a2 elastically deform when the 

contact member comes into contact with the coating film, to bring out 

a cushioning effect of absorbing any impact caused by such contact 

and bring an improvement in sliding property by keeping appropriate 

area of contact between the coating film and the contact member.  As a 10 

result, the disk scratch-preventive properties can be more improved.  

                           200≦RSm+73×Ra≦350                (1) 

 Namely, an appropriative unevenness is formed on the coating 

film surface to keep appropriate area of contact between the coating 

film and the contact member, and hence can make the contact member 15 

not easily scratched.  Where Ra as index of height of hills is small 

and RSm as index of distance of hills is small, namely, where the 

value of RSm+73×Ra is less than 200, hills have a small height and 

are closely distributed each other.  Hence, when the contact member 

such as an optical disk is caused to contact with the coating film 20 

surface by forcing a load to the contact member, the contact member 

is slightly deformed and thus the number of hills of the coating film 

coming into contact with the contact member is increased.  As a result, 

resistance in sliding on the coating film surface comes large and 

foreign substances can’t easily hide in dales of the hills, and hence 25 

this can make the contact member easily scratched. 

 On the other hand, where Ra is large and RSm is large, namely, 

where the value of RSm+73×Ra is more than 350, hills have a large 

height and are sparsely distributed each other.  Hence, when the 

contact member such as an optical disk is caused to contact with the 30 

coating film surface by forcing a load to the contact member, the 

contact member is slightly deformed and thus a load applied on 

individual hill is increased.  As a result, resistance in sliding on 

the coating film surface comes large and hence this can make the 

contact member easily scratched as same as the case of the small 35 

height hill and close distribution thereof. 

 The resistance in sliding on the coating film surface can be 

controlled by selecting not-too small and large Ra and RSm within an 

resistance in sliding on the coating film surface comes large and 25
foreign substances can't easily hide in dales of the hills, and hence  this
can make the contact member easily scratched. On the other hand, where
Ra is large and RSm is large, namely,  where the value of RSm+73 X Ra
is more than 350, hills have a large  height and are sparsely distributed
each other. Hence, when the 30 contact member such as an optical disk
is caused to contact with the  coating film surface by forcing a load to the
contact member, the  contact member is slightly deformed and thus a load
applied on  individual hill is increased. As a result, resistance in sliding on
the coating film surface comes large and hence this can make the 35
contact member easily scratched as same as the case of the small  height
hill and close distribution thereof. The resistance in sliding on the coating
film surface can be  controlled by selecting not-too small and large Ra and
RSm within an -12- appropriate ranges, even if a load more than 200 g is
applied on the  contact member. The present inventors have
experimentally  investigated the relationship between Ra and RSm where
more control  effect of sliding resistance is achieved and found that a
noticeable 5 effect is obtained in the case that the equation (1) is satisfied.
When the equation (1) is satisfied, the disk scratch-preventive  properties
of the contact member can be more effectively eased by  such an
excellent control effect of sliding resistance. C-2. Mean particle Diameter
Pd of Resin Beads a2 with Respect  10 to Thickness of Coating Film A As
to the relationship between coating film A's thickness  described later and
resin beads a2's mean particle diameter Pd  described later, the ratio of
Pd to the coating film thickness is so  specified as to be from 2.0 to 3.0. If
the ratio of Pd to the coating 15 film thickness is less than 2.0, the contact
member such as the  optical disk tends to come into contact with the
coating film surface  portion where the resin beads are not present, to
tend to make the  optical disk scratched. If on the other hand the ratio of
Pd to the  coating film thickness is more than 3.0, the resin beads tend to
come 20 off the coating film at the time of press molding to tend to make
the  optical disk scratched because of an insufficient number of the resin
beads a2. Also, if this ratio is more than 3.0, the edge face of the  contact
member (optical disk) may be caught on the coating film  surface,
resulting in a high resistance in sliding, and also making a  25 large
rubbing noise. 
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appropriate ranges, even if a load more than 200 g is applied on the 

contact member.  The present inventors have experimentally 

investigated the relationship between Ra and RSm where more control 

effect of sliding resistance is achieved and found that a noticeable 

effect is obtained in the case that the equation (1) is satisfied.  5 

When the equation (1) is satisfied, the disk scratch-preventive 

properties of the contact member can be more effectively eased by 

such an excellent control effect of sliding resistance. 

 C-2. Mean particle Diameter Pd of Resin Beads a2 with Respect 

to Thickness of Coating Film A 10 

 As to the relationship between coating film A's thickness 

described later and resin beads a2's mean particle diameter Pd 

described later, the ratio of Pd to the coating film thickness is so 

specified as to be from 2.0 to 3.0.  If the ratio of Pd to the coating 

film thickness is less than 2.0, the contact member such as the 15 

optical disk tends to come into contact with the coating film surface 

portion where the resin beads are not present, to tend to make the 

optical disk scratched.  If on the other hand the ratio of Pd to the 

coating film thickness is more than 3.0, the resin beads tend to come 

off the coating film at the time of press molding to tend to make the 20 

optical disk scratched because of an insufficient number of the resin 

beads a2.  Also, if this ratio is more than 3.0, the edge face of the 

contact member (optical disk) may be caught on the coating film 

surface, resulting in a high resistance in sliding, and also making a 

large rubbing noise. 25 

 C-3. How Resin Beads a2 Stand Distributed 

 In regard to how the resin beads a2 stand distributed at the 

surface of the coating film A, it is so specified that 4 or less 

agglomerates composed of 35 or more resin beads a2 may be present per 

1 mm2.  How they stand distributed may be observed, e.g., on an 30 

optical microscope (100 magnifications).  Where the resin beads a2 are 

present at the coating film surface in the state of being well 

dispersed, the area of contact with the optical disk can be made 

small to improve disk scratch-preventive properties.  If on the other 

hand the resin beads a2 are present at the coating film surface in 35 

the state of being agglomerated, the area of contact with the optical 

disk is so large when the optical disk comes into contact with the 

coating film surface, that the optical disk may come scratched 

C-3. How Resin Beads a2 Stand Distributed In regard to how the resin
beads a2 stand distributed at the  surface of the coating film A, it is so
specified that 4 or less  agglomerates composed of 35 or more resin
beads a2 may be present per 30 1 mm'. How they stand distributed may
be observed, e.g., on an  optical microscope (100 magnifications) . Where
the resin beads a2 are  present at the coating film surface in the state of
being well  dispersed, the area of contact with the optical disk can be
made  small to improve disk scratch-preventive properties. If on the other
35 hand the resin beads a2 are present at the coating film surface in  the
state of being agglomerated, the area of contact with the optical  disk is so
large when the optical disk comes into contact with the  coating film
surface, that the optical disk may come scratched -13- originating from
such agglomerates. The present inventors have made  extensive studies.
As the result, they have ascertained that the disk  scratch-preventive
properties can be good as long as the number of  resin beads in one
agglomerate per 1 mm' is 34 or less. They have 5 then ascertained that,
even where the number of resin beads in one  agglomerate per 1 mm' is
35 or more, the disk scratch-preventive  properties is satisfied as long as
the number of such agglomerates  composed of 35 or more resin beads
are 4 or less per 1 mm', and  inferior disk scratch-preventive properties
may result when the  10 number of such agglomerates is 5 or more per 1
mm'. C-4. Coefficient of Dynamic Friction of Coating Film A It is specified
that the coating film A may have a coefficient  of dynamic friction of 0.15
or less. If the coating film A has a  coefficient of dynamic friction of more
than 0.15, its surface may 15 have an inferior lubricity to tend to make the
coating film scratched  at the time of press molding. The coating film A
may preferably have  a coefficient of dynamic friction of 0.03 or more. If it
has a  coefficient of dynamic friction of less than 0.03, it may have so  high
sliding property as to cause a difficulty when it is coiled up.  20 C-5.
Coating film Thickness (3 The coating film A may preferably have a
coating film  thickness (3 of from 4 to 20 pm at its part where the resin
beads are  not present. If it has a thickness (3 of less than 4 pm, the resin
beads tend to come off the coating film at the time of press molding 25 to
tend to make the optical disk scratched because of an insufficient  number
of the resin beads a2. If on the other hand it has a thickness  (3 of more
than 20 pm, the proportion of the difference in height of  
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originating from such agglomerates.  The present inventors have made 

extensive studies.  As the result, they have ascertained that the disk 

scratch-preventive properties can be good as long as the number of 

resin beads in one agglomerate per 1 mm2 is 34 or less.  They have 

then ascertained that, even where the number of resin beads in one 5 

agglomerate per 1 mm2 is 35 or more, the disk scratch-preventive 

properties is satisfied as long as the number of such agglomerates 

composed of 35 or more resin beads are 4 or less per 1 mm2, and 

inferior disk scratch-preventive properties may result when the 

number of such agglomerates is 5 or more per 1 mm2. 10 

 C-4. Coefficient of Dynamic Friction of Coating Film A 

 It is specified that the coating film A may have a coefficient 

of dynamic friction of 0.15 or less.  If the coating film A has a 

coefficient of dynamic friction of more than 0.15, its surface may 

have an inferior lubricity to tend to make the coating film scratched 15 

at the time of press molding.  The coating film A may preferably have 

a coefficient of dynamic friction of 0.03 or more.  If it has a 

coefficient of dynamic friction of less than 0.03, it may have so 

high sliding property as to cause a difficulty when it is coiled up. 

 C-5. Coating film Thickness β 20 

 The coating film A may preferably have a coating film 

thickness β of from 4 to 20 µm at its part where the resin beads are 

not present.  If it has a thickness β of less than 4 µm, the resin 

beads tend to come off the coating film at the time of press molding 

to tend to make the optical disk scratched because of an insufficient 25 

number of the resin beads a2.  If on the other hand it has a thickness 

β of more than 20 µm, the proportion of the difference in height of 

unevenness of the coating film surface to the coating film thickness 

β is so small that any microscopic foreign matter such as dust, 

specks or waste thread having adhered to the coating film surface 30 

tends to comes into contact with the optical disk to tend to make the 

optical disk scratched.  Incidentally, inasmuch as there is an 

appropriate difference in height of unevenness at the coating film 

surface, any microscopic dust, specks, waste thread or the like 

having adhered to the coating film surface can hide in dales of the 35 

unevenness and, if adhered to hills thereof, can move to the dales, 

thus such foreign matter does not come into contact with the optical 

disk to make the latter not easily scratched. 

unevenness of the coating film surface to the coating film thickness  (3 is
so small that any microscopic foreign matter such as dust, 30 specks or
waste thread having adhered to the coating film surface  tends to comes
into contact with the optical disk to tend to make the  optical disk
scratched. Incidentally, inasmuch as there is an  appropriate difference in
height of unevenness at the coating film  surface, any microscopic dust,
specks, waste thread or the like 35 having adhered to the coating film
surface can hide in dales of the  unevenness and, if adhered to hills
thereof, can move to the dales,  thus such foreign matter does not come
into contact with the optical  disk to make the latter not easily scratched.
-14- C-6. Base Resin al As the base resin al, at least one is selected from
the group  consisting of a polyester-series resin, an epoxy-series resin
and an  acrylic-series resin. That is, one or two or more of these resins 5
is/are used. These resins can make the coating film less deform when  the
contact member such as the optical disk comes into contact with  the
coating film and can make small the area of contact between the  coating
film and the contact member such as the optical disk, to  bring an
improvement in disk scratch-preventive properties. 10 As the
polyester-series resin, an alkyd resin, an unsaturated  polyester resin, a
modified alkyd resin and the like may be used. The  alkyd resin is a resin
having as a skeleton a condensation product  formed of a polybasic acid
such as phthalic anhydride and a  polyhydric alcohol such as glycerol and
having been modified with an 15 fats and oils containing a fatty acid. It is
classified into a  short-oil alkyd resin, a medium-oil alkyd resin, a long-oil
alkyd  resin and an ultralong-oil alkyd resin, depending on the type and
content of the oil or fat to be used. The unsaturated polyester resin  is
synthesized by esterifying an unsaturated polybasic acid or a 20 saturated
polybasic acid and a glycol. As the polybasic acid,  phthalic anhydride,
isophthalic acid, terephthalic acid and adipic  acid may be used. As the
glycol, propylene glycol may chiefly be used.  As the modified alkyd resin,
what has been modified with a  polymerizable monomer such as a natural
resin, a phenolic resin or  25 styrene may be used. As the epoxy-series
resin, a bisphenol-A epoxy resin, an  acryl-modified epoxy resin, a
bisphenol-F epoxy resin and the like  may be used. As the acrylic-series
resin, what is obtained by polymerizing  
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 C-6. Base Resin a1 

 As the base resin a1, at least one is selected from the group 

consisting of a polyester-series resin, an epoxy-series resin and an 

acrylic-series resin.  That is, one or two or more of these resins 

is/are used.  These resins can make the coating film less deform when 5 

the contact member such as the optical disk comes into contact with 

the coating film and can make small the area of contact between the 

coating film and the contact member such as the optical disk, to 

bring an improvement in disk scratch-preventive properties. 

 As the polyester-series resin, an alkyd resin, an unsaturated 10 

polyester resin, a modified alkyd resin and the like may be used.  The 

alkyd resin is a resin having as a skeleton a condensation product 

formed of a polybasic acid such as phthalic anhydride and a 

polyhydric alcohol such as glycerol and having been modified with an 

fats and oils containing a fatty acid.  It is classified into a 15 

short-oil alkyd resin, a medium-oil alkyd resin, a long-oil alkyd 

resin and an ultralong-oil alkyd resin, depending on the type and 

content of the oil or fat to be used.  The unsaturated polyester resin 

is synthesized by esterifying an unsaturated polybasic acid or a 

saturated polybasic acid and a glycol.  As the polybasic acid, 20 

phthalic anhydride, isophthalic acid, terephthalic acid and adipic 

acid may be used.  As the glycol, propylene glycol may chiefly be used.  

As the modified alkyd resin, what has been modified with a 

polymerizable monomer such as a natural resin, a phenolic resin or 

styrene may be used. 25 

 As the epoxy-series resin, a bisphenol-A epoxy resin, an 

acryl-modified epoxy resin, a bisphenol-F epoxy resin and the like 

may be used. 

 As the acrylic-series resin, what is obtained by polymerizing 

one or two or more monomer(s) such as acrylic acid, methacrylic acid, 30 

methyl methacrylate and/or ethyl acrylate may be used. 

 It is preferable to use the polyester-series resin, which can 

not easily cause the coating film to crack at the time of working 

such as press molding, promises a good operability at the time of 

coating, and is also cost-advantageous. 35 

 C-7. Resin Beads a2 

 The coating film A is incorporated with the resin beads a2 so 

that the resin beads a2 may elastically deform when the optical disk 

30 one or two or more monomer(s) such as acrylic acid, methacrylic acid,
methyl methacrylate and/or ethyl acrylate may be used. It is preferable to
use the polyester-series resin, which can  not easily cause the coating film
to crack at the time of working  such as press molding, promises a good
operability at the time of  35 coating, and is also cost-advantageous. C-7.
Resin Beads a2 The coating film A is incorporated with the resin beads a2
so  that the resin beads a2 may elastically deform when the optical disk
-15- comes into contact with the coating film A, to bring out a cushioning
effect of absorbing any impact caused by such contact. This brings an
improvement in disk scratch-preventive properties to the contact  member
such as the optical disk. 5 Such resin beads a2 make upward protrusions
at the coating  film surface, and hence can make smaller the area of
contact between  the contact member optical disk and the coating film
surface than a  case in which no resin beads are added. As the result, the
coating  film A is improved in its sliding property required when the optical
10 disk comes into contact with the coating film surface, to enable
improvement in the disk scratch-preventive properties to the optical  disk.
If, however, acrylic resin beads are added, which may provide a  high
hardness, the optical disk may be scratched to come into  question. In
contrast thereto, the incorporation of one or two or 15 more resin beads
selected from the group consisting of nylon-series  resin beads and
fluorine-series resin beads, having a rich lubricity,  and urethane-series
resin beads, having a rich flexibility, enables  achievement of sufficient
disk scratch-preventive properties. As the urethane-series resin beads,
usable are those obtained  20 by polyaddition reaction of a diisocyanate
with a glycol, those  obtained by allowing a diamine to react with a
bischloroformate of a  glycol in the presence of a dehydrochlorinating
agent, those obtained  by the reaction of a diamine with ethylene
carbonate, those obtained  by converting a m-aminoalcohol into a
chloroformate or a carbamate 25 and subjecting it to condensation, and
those obtained by the reaction  of a bisurethane with a diamine. Those
obtained by polyaddition  reaction of a diisocyanate with a glycol may
chiefly be used. As the  diisocyanate, tolylene diisocyanate (a mixture of
2,4- and 2,6- tolylene diisocyanates) may chiefly be used. As the glycol (a
30 compound having hydroxyl groups), an ether type such as
polyoxypropylene glycol or polyoxypropylene-polyoxyethylene glycol  
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comes into contact with the coating film A, to bring out a cushioning 

effect of absorbing any impact caused by such contact.  This brings an 

improvement in disk scratch-preventive properties to the contact 

member such as the optical disk. 

 Such resin beads a2 make upward protrusions at the coating 5 

film surface, and hence can make smaller the area of contact between 

the contact member optical disk and the coating film surface than a 

case in which no resin beads are added.  As the result, the coating 

film A is improved in its sliding property required when the optical 

disk comes into contact with the coating film surface, to enable 10 

improvement in the disk scratch-preventive properties to the optical 

disk.  If, however, acrylic resin beads are added, which may provide a 

high hardness, the optical disk may be scratched to come into 

question.  In contrast thereto, the incorporation of one or two or 

more resin beads selected from the group consisting of nylon-series 15 

resin beads and fluorine-series resin beads, having a rich lubricity, 

and urethane-series resin beads, having a rich flexibility, enables 

achievement of sufficient disk scratch-preventive properties. 

 As the urethane-series resin beads, usable are those obtained 

by polyaddition reaction of a diisocyanate with a glycol, those 20 

obtained by allowing a diamine to react with a bischloroformate of a 

glycol in the presence of a dehydrochlorinating agent, those obtained 

by the reaction of a diamine with ethylene carbonate, those obtained 

by converting a ω-aminoalcohol into a chloroformate or a carbamate 

and subjecting it to condensation, and those obtained by the reaction 25 

of a bisurethane with a diamine.  Those obtained by polyaddition 

reaction of a diisocyanate with a glycol may chiefly be used.  As the 

diisocyanate, tolylene diisocyanate (a mixture of 2,4- and 2,6-

tolylene diisocyanates) may chiefly be used.  As the glycol (a 

compound having hydroxyl groups), an ether type such as 30 

polyoxypropylene glycol or polyoxypropylene-polyoxyethylene glycol 

and a polyester type obtained by condensation of adipic acid with 

ethylene glycol may chiefly be used. 

 As the nylon-series resin beads, beads of 6-nylon, 6,6-nylon, 

3-nylon, 4-nylon, 7-nylon, 11-nylon, 12-nylon, 6,10-nylon, 6,12-nylon 35 

or the like may be used.  Of these resins, 6-nylon, 6,6-nylon and 

6,10-nylon may preferably be used. 

 As the fluorine-series resin beads, beads of 

and a polyester type obtained by condensation of adipic acid with
ethylene glycol may chiefly be used. As the nylon-series resin beads,
beads of 6-nylon, 6,6-nylon,  35 3-nylon, 4-nylon, 7-nylon, 11-nylon,
12-nylon, 6,10-nylon, 6,12-nylon  or the like may be used. Of these resins,
6-nylon, 6,6-nylon and  6,10-nylon may preferably be used. As the
fluorine-series resin beads, beads of -16- polytetrafluoroethylene (PTFE),
a tetrafluoroethylene/ perfluoroalkyl  vinyl ether copolymer (PTA), a
tetrafluoroethylene/hexafluoropropylene copolymer (PFP),
polychlorotrifluoroethylene (PCTFE), an ethylene-tetrafluoroethylene 5
copolymer (ETFE), an ethylene-chlorotrifluoroethylene copolymer
(ECTFE), polyvinylidene fluoride (PVDF), polyvinyl fluoride (PVF),
polytrifluorochloroethylene (PTFCE) or polydichlorodifluoroethylene
(DCDFE) may be used. Of these resins, polytetrafluoroethylene (PTFE)
may most preferably be used. 10 The fluorine-series resin used in the
resin beads a2 is in the  form of beads, and has a better dispersibility in
the base resin than  the fluorine resin powder added to what is disclosed
in the aforesaid  Patent Document 1. Hence, such beady fluorine-series
resin has an  advantage that the sliding property can not easily come
non-uniform,  15 compared with the powdery fluorine resin. The resin
beads a2 used may have a mean particle diameter Pd  of from 5 to 40
pun. If the resin beads a2 have a mean particle  diameter Pd of less than
5 pun, the area of contact with the optical  disk can not be made small to
tend to make the optical disk scratched. 20 If on the other hand the resin
beads a2 have a mean particle diameter  Pd of more than 40 pun, a high
resistance in sliding at the coating  film surface may result to make a large
rubbing noise. The resin beads a2 may be in a content of from 3 to 20%
by  weight based on the weight of the base resin of the coating film A.  25
If the resin beads a2 are in a content of less than 3% by weight, the
contact member (optical disk) tends to come into contact with the  coating
film surface portion where the resin beads a2 are not present,  to tend to
make the optical disk scratched. If on the other hand the  resin beads a2
are in a content of more than 20% by weight, the beads 30 tend to come
off the coating film at the time of press molding to  tend to make the
optical disk scratched because of an insufficient  number of the resin
beads a2. C-8. Lubricant a3 
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polytetrafluoroethylene (PTFE), a tetrafluoroethylene/ perfluoroalkyl 

vinyl ether copolymer (PFA), a 

tetrafluoroethylene/hexafluoropropylene copolymer (PFP), 

polychlorotrifluoroethylene (PCTFE), an ethylene-tetrafluoroethylene 

copolymer (ETFE), an ethylene-chlorotrifluoroethylene copolymer 5 

(ECTFE), polyvinylidene fluoride (PVDF), polyvinyl fluoride (PVF), 

polytrifluorochloroethylene (PTFCE) or polydichlorodifluoroethylene 

(DCDFE) may be used.  Of these resins, polytetrafluoroethylene (PTFE) 

may most preferably be used. 

 The fluorine-series resin used in the resin beads a2 is in the 10 

form of beads, and has a better dispersibility in the base resin than 

the fluorine resin powder added to what is disclosed in the aforesaid 

Patent Document 1.  Hence, such beady fluorine-series resin has an 

advantage that the sliding property can not easily come non-uniform, 

compared with the powdery fluorine resin. 15 

 The resin beads a2 used may have a mean particle diameter Pd 

of from 5 to 40 µm.  If the resin beads a2 have a mean particle 

diameter Pd of less than 5 µm, the area of contact with the optical 

disk can not be made small to tend to make the optical disk scratched.  

If on the other hand the resin beads a2 have a mean particle diameter 20 

Pd of more than 40 µm, a high resistance in sliding at the coating 

film surface may result to make a large rubbing noise. 

 The resin beads a2 may be in a content of from 3 to 20% by 

weight based on the weight of the base resin of the coating film A.  

If the resin beads a2 are in a content of less than 3% by weight, the 25 

contact member (optical disk) tends to come into contact with the 

coating film surface portion where the resin beads a2 are not present, 

to tend to make the optical disk scratched.  If on the other hand the 

resin beads a2 are in a content of more than 20% by weight, the beads 

tend to come off the coating film at the time of press molding to 30 

tend to make the optical disk scratched because of an insufficient 

number of the resin beads a2. 

 C-8. Lubricant a3 

 The coating film A further contains a lubricant a3.  As the 

lubricant a3, one or two or more selected from the group consisting 35 

of carnauba wax, polyethylene wax and microcrystalline wax is/are 

used.  The carnauba wax is a vegetable wax composed chiefly of a 

higher fatty ester, and has a melting point of from 78 to 86°C.  As 

The coating film A further contains a lubricant a3. As the  35 lubricant a3,
one or two or more selected from the group consisting  of carnauba wax,
polyethylene wax and microcrystalline wax is/are  used. The carnauba
wax is a vegetable wax composed chiefly of a  higher fatty ester, and has
a melting point of from 78 to 86C. As -17- the polyethylene wax, one
having a molecular weight of from 600 to  12,000 and a melting point of
from 70 to 140C may be used. The  microcrystalline wax is a crystalline
wax consisting of fine crystals  which is obtained from petroleum
components, and what may be used is, 5 e.g., one having a molecular
weight of from 600 to 900 and a melting  point of from 60 to 100C. These
lubricants a3 provide the coating film surface with  lubricity at the time of
forming such as press molding to improve  scratch resistance of the
coating film, and, in addition thereto, 10 have the action to provide the
coating film surface with lubricity  also after the pre-coated metal sheet
has been worked by press  molding, to make frictional force less produced
between the optical  disk and the coating film surface. These lubricants a3
are more  inexpensive than lubricity-providing agents such as fluorine
resin  15 powder, and hence material cost can be reduced. In addition,
while the fluorine resin powder stands not  liquefied at baking temperature
(commonly from 200C or more to 300C  or less), these lubricants are
liquid in such a temperature range.  Thus, the fluorine resin powder is not
sufficiently penetrative into 20 the base resin, and hence can not uniformly
microscopically be  distributed throughout the whole coating film to
consequently make  the sliding property come non-uniform. In contrast
thereto, these  lubricants used in the present invention is well penetrative
into the  base resin, and hence can uniformly microscopically be
distributed 25 throughout the whole coating film to therefore achieve
sliding  property without any non-uniformity over the whole coating film.
The lubricant a3 may be in a content of from 0.2 to 10% by  weight, and
preferably from 0.2 to 3% by weight, based on the weight  of the base
resin al. If it is in a content of less than 0.2% by 30 weight, the coating film
surface can not be provided with sufficient  lubricity, so that the coating
film tends to be scratched at the time  of press molding and also the
optical disk tends to be scratched. If  the lubricant a3 is in a content of
more than 10% by weight, the pre- coated metal sheet may slip when it is
coiled up during its  35 manufacture, to make its wind-up difficult. 
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the polyethylene wax, one having a molecular weight of from 600 to 

12,000 and a melting point of from 70 to 140°C may be used.  The 

microcrystalline wax is a crystalline wax consisting of fine crystals 

which is obtained from petroleum components, and what may be used is, 

e.g., one having a molecular weight of from 600 to 900 and a melting 5 

point of from 60 to 100°C. 

 These lubricants a3 provide the coating film surface with 

lubricity at the time of forming such as press molding to improve 

scratch resistance of the coating film, and, in addition thereto, 

have the action to provide the coating film surface with lubricity 10 

also after the pre-coated metal sheet has been worked by press 

molding, to make frictional force less produced between the optical 

disk and the coating film surface.  These lubricants a3 are more 

inexpensive than lubricity-providing agents such as fluorine resin 

powder, and hence material cost can be reduced. 15 

 In addition, while the fluorine resin powder stands not 

liquefied at baking temperature (commonly from 200°C or more to 300°C 

or less), these lubricants are liquid in such a temperature range.  

Thus, the fluorine resin powder is not sufficiently penetrative into 

the base resin, and hence can not uniformly microscopically be 20 

distributed throughout the whole coating film to consequently make 

the sliding property come non-uniform.  In contrast thereto, these 

lubricants used in the present invention is well penetrative into the 

base resin, and hence can uniformly microscopically be distributed 

throughout the whole coating film to therefore achieve sliding 25 

property without any non-uniformity over the whole coating film. 

 The lubricant a3 may be in a content of from 0.2 to 10% by 

weight, and preferably from 0.2 to 3% by weight, based on the weight 

of the base resin a1.  If it is in a content of less than 0.2% by 

weight, the coating film surface can not be provided with sufficient 30 

lubricity, so that the coating film tends to be scratched at the time 

of press molding and also the optical disk tends to be scratched.  If 

the lubricant a3 is in a content of more than 10% by weight, the pre-

coated metal sheet may slip when it is coiled up during its 

manufacture, to make its wind-up difficult. 35 

 C-9. Additives 

 To the coating material used to form the coating film A in the 

present invention, a pigment, a pigment dispersant, a flowability 

C-9. Additives To the coating material used to form the coating film A in
the  present invention, a pigment, a pigment dispersant, a flowability -18-
modifier, a leveling agent, an anti-popping agent, an anticeptic, a
stabilizer and so forth may be added which are used in usual coating
materials in order to secure coating properties and common  performance
required as pre-coating materials. 5 C-10. Coating Film Formation A
coating material prepared by using the base resin al, the  resin beads a2
and the lubricant a3 as essential components, adding  thereto the above
additives properly and dissolving or dispersing  these in a suitable solvent
may directly be coated on one of the 10 chemical conversion coatings (or
on an undercoat layer in a case in  which the undercoat layer detailed
later is present) by means of a  roll coater, followed by treatment for a
stated time in an oven kept  at a stated temperature, to carry out baking
and drying. As the  solvent, usable are benzene, toluene, methyl alcohol,
ethyl alcohol, 15 ethyl acetate, butyl acetate, cellosolve, butyl cellosolve,
1,4-dioxane, tetrahydrofuran, cyclohexane, isophorone, isobutyl  alcohol,
xylene, ethylbenzene, methyl ethyl ketone, diacetone alcohol  and
ethylene glycol monobutyl ether. The coating material may also be  coated
by means of an air sprayer, a bar coater of the like in place  20 of the roll
coater. D. Undercoat Layer Between the chemical conversion coating on
which the coating  film A is to be formed and the coating film A, an
undercoat layer may  be provided which is to improve adherence of the
both. There are no 25 particular limitations on such an undercoat layer as
long as it  affords a good adherence between the chemical conversion
coating and  the coating film A and also has a good press molding
workability. For  example, an undercoat layer may be used which is
formed by bake  coating making use of a coating material containing a
resin having a 30 good compatibility with the base resin al constituting the
coating  film A. As the resin for the undercoat layer, it is preferable to use
the same resin as that for the base resin al of the coating film A.  The
undercoat layer may have a layer thickness of from 3 to 15 pm,  and
preferably from 5 to 10 pm. 35 The undercoat layer may be constituted of
a plurality of  layers, or other coating film consisting of a single layer or a
plurality of layers may also be provided between the undercoat layer  
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modifier, a leveling agent, an anti-popping agent, an anticeptic, a 

stabilizer and so forth may be added which are used in usual coating 

materials in order to secure coating properties and common 

performance required as pre-coating materials. 

 C-10. Coating Film Formation 5 

 A coating material prepared by using the base resin a1, the 

resin beads a2 and the lubricant a3 as essential components, adding 

thereto the above additives properly and dissolving or dispersing 

these in a suitable solvent may directly be coated on one of the 

chemical conversion coatings (or on an undercoat layer in a case in 10 

which the undercoat layer detailed later is present) by means of a 

roll coater, followed by treatment for a stated time in an oven kept 

at a stated temperature, to carry out baking and drying.  As the 

solvent, usable are benzene, toluene, methyl alcohol, ethyl alcohol, 

ethyl acetate, butyl acetate, cellosolve, butyl cellosolve, 15 

1,4-dioxane, tetrahydrofuran, cyclohexane, isophorone, isobutyl 

alcohol, xylene, ethylbenzene, methyl ethyl ketone, diacetone alcohol 

and ethylene glycol monobutyl ether. The coating material may also be 

coated by means of an air sprayer, a bar coater of the like in place 

of the roll coater. 20 

 D. Undercoat Layer 

 Between the chemical conversion coating on which the coating 

film A is to be formed and the coating film A, an undercoat layer may 

be provided which is to improve adherence of the both.  There are no 

particular limitations on such an undercoat layer as long as it 25 

affords a good adherence between the chemical conversion coating and 

the coating film A and also has a good press molding workability.  For 

example, an undercoat layer may be used which is formed by bake 

coating making use of a coating material containing a resin having a 

good compatibility with the base resin a1 constituting the coating 30 

film A.  As the resin for the undercoat layer, it is preferable to use 

the same resin as that for the base resin a1 of the coating film A.  

The undercoat layer may have a layer thickness of from 3 to 15 µm, 

and preferably from 5 to 10 µm. 

 The undercoat layer may be constituted of a plurality of 35 

layers, or other coating film consisting of a single layer or a 

plurality of layers may also be provided between the undercoat layer 

and the coating film A. 

and the coating film A. -19- Such an undercoat layer may be formed by
coating the coating material directly on the chemical conversion coating by
means of a  roll coater, an air sprayer, a bar coater or the like, followed by
treatment for a stated time in an oven kept at a stated temperature,  5 to
carry out baking and drying. E. Conductive Resin Coating B The
pre-coated metal sheet may be so made up as to be further  provided with
a conductive resin coating B on the outer surface on  the side opposite to
the coating film A, which is the surface that 10 forms the outer surface of
the drive case after press molding and is  basically composed of a base
resin bl, a nickel filler b2 and a  lubricant b3. In this case, the other of the
chemical conversion  coatings is provided on the metal sheet on its side
that forms the  outer surface which is on the side opposite to the coating
film A, 15 and the conductive resin coating B is formed thereon. As the
conductive resin coating B, a coating film may be used which is  formed
by coating a coating material prepared by mixing a nickel  filler and a wax
in an organic resin, as disclosed in Japanese Patent  Application
Laid-open No. 2001-29885. 20 E-1. Layer Thickness The conductive resin
coating B may have a thickness of from  0.2 to 2.0 pm. If it has a thickness
of less than 0.2 pun, it may have  a good electrical conductivity but may
have poor corrosion resistance  and press molding suitability. If it has a
thickness of more than 2.0 25 pm, the nickel filler may come less exposed
to the surface, resulting  in a poor electrical conductivity. E-2. Base Resin
bl As the base resin bl used in the conductive resin coating B,  one or two
or more of resin(s) selected from the group consisting of  30 a
polyester-series resin, an acrylic-series resin and an epoxy-series resin
is/are used. As the polyester-series resin, an alkyd resin, an  unsaturated
polyester resin, a modified alkyd resin and the like may  be used. As the
acrylic-series resin, what is obtained by  polymerizing one or two or more
monomer(s) such as acrylic acid, 35 methacrylic acid, methyl
methacrylate and/or ethyl acrylate may be  used. As the epoxy-series
resin, a bisphenol-A epoxy resin, an acryl- modified epoxy resin, a
bisphenol-F epoxy resin and the like may be  used. -20- 
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 Such an undercoat layer may be formed by coating the coating 

material directly on the chemical conversion coating by means of a 

roll coater, an air sprayer, a bar coater or the like, followed by 

treatment for a stated time in an oven kept at a stated temperature, 

to carry out baking and drying. 5 

 E. Conductive Resin Coating B 

 The pre-coated metal sheet may be so made up as to be further 

provided with a conductive resin coating B on the outer surface on 

the side opposite to the coating film A, which is the surface that 

forms the outer surface of the drive case after press molding and is 10 

basically composed of a base resin b1, a nickel filler b2 and a 

lubricant b3.  In this case, the other of the chemical conversion 

coatings is provided on the metal sheet on its side that forms the 

outer surface which is on the side opposite to the coating film A, 

and the conductive resin coating B is formed thereon.  As the 15 

conductive resin coating B, a coating film may be used which is 

formed by coating a coating material prepared by mixing a nickel 

filler and a wax in an organic resin, as disclosed in Japanese Patent 

Application Laid-open No. 2001-29885. 

 E-1. Layer Thickness 20 

 The conductive resin coating B may have a thickness of from 

0.2 to 2.0 µm.  If it has a thickness of less than 0.2 µm, it may have 

a good electrical conductivity but may have poor corrosion resistance 

and press molding suitability.  If it has a thickness of more than 2.0 

µm, the nickel filler may come less exposed to the surface, resulting 25 

in a poor electrical conductivity. 

 E-2. Base Resin b1 

 As the base resin b1 used in the conductive resin coating B, 

one or two or more of resin(s) selected from the group consisting of 

a polyester-series resin, an acrylic-series resin and an epoxy-series 30 

resin is/are used.  As the polyester-series resin, an alkyd resin, an 

unsaturated polyester resin, a modified alkyd resin and the like may 

be used.  As the acrylic-series resin, what is obtained by 

polymerizing one or two or more monomer(s) such as acrylic acid, 

methacrylic acid, methyl methacrylate and/or ethyl acrylate may be 35 

used.  As the epoxy-series resin, a bisphenol-A epoxy resin, an acryl-

modified epoxy resin, a bisphenol-F epoxy resin and the like may be 

used. 

E-3. Nickel Filler b2 The nickel (Ni) filler used in the conductive resin
coating B  makes use of a scaly nickel filler and a chainlike nickel filler.
The  "scaly" refers to the shape of flat pieces, and the "chainlike" 5 refers
to the shape made by mutual joining (chainlike or beady  joining) of fine
nickel particles to link slenderly like filaments.  The use of these nickel
fillers in the form of a mixture enables  achievement of both the electrical
conductivity and the press molding  suitability. 10 Usually, press oil is
used at the time of press molding. The  pre-coated metal sheet can be
press-molded without any problem in the  case when the press oil is
present as a lubricating film between the  metal sheet and a press mold.
If, however, the lubricating film runs  dry locally, the surface of the
pre-coated metal sheet comes 15 scratched draggingly. The nickel filler
also stands protrudent from  the coating film surface, and hence, if the
lubricating film runs dry,  the nickel filler comes into contact with the press
mold, so that the  press-molded product may have a poor external
appearance. That is, it  is important to make the pre-coated metal sheet
surface retain the 20 press oil. The use of the above two types of nickel
fillers in the  form of a mixture enables the roughness of the coating film
surface  to be appropriately controlled to retain the press oil. The scaly
nickel filler and chainlike nickel filler may be  mixed in a proportion of from
10 to 70% in total in weight ratio  25 based on the resin solid content. If
they are in a proportion of less than 10%, the conductive resin coating B
may have inferior electrical  conductivity and press molding suitability. If
they are in a  proportion of more than 70%, the conductive resin coating B
may have  a good electrical conductivity but may have inferior press
molding  30 suitability, adherence and corrosion resistance. E-4. Lubricant
b3 As the lubricant b3 used in the conductive resin coating B,  one or two
or more of lubricant(s) selected from the group consisting  of carnauba
wax, polyethylene wax and microcrystalline wax is/are 35 used. The
carnauba wax is a vegetable wax composed chiefly of a  higher fatty
ester, and has a melting point of from 78 to 86C. As  the polyethylene
wax, one having a molecular weight of from 600 to  12,000 and a melting
point of from 70 to 140C may be used. The -21- microcrystalline wax is a
crystalline wax consisting of fine crystals  which is obtained from
petroleum components, and what may be used is,  
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 E-3. Nickel Filler b2 

 The nickel (Ni) filler used in the conductive resin coating B 

makes use of a scaly nickel filler and a chainlike nickel filler.  The 

"scaly" refers to the shape of flat pieces, and the "chainlike" 

refers to the shape made by mutual joining (chainlike or beady 5 

joining) of fine nickel particles to link slenderly like filaments.  

The use of these nickel fillers in the form of a mixture enables 

achievement of both the electrical conductivity and the press molding 

suitability. 

 Usually, press oil is used at the time of press molding.  The 10 

pre-coated metal sheet can be press-molded without any problem in the 

case when the press oil is present as a lubricating film between the 

metal sheet and a press mold.  If, however, the lubricating film runs 

dry locally, the surface of the pre-coated metal sheet comes 

scratched draggingly.  The nickel filler also stands protrudent from 15 

the coating film surface, and hence, if the lubricating film runs dry, 

the nickel filler comes into contact with the press mold, so that the 

press-molded product may have a poor external appearance.  That is, it 

is important to make the pre-coated metal sheet surface retain the 

press oil.  The use of the above two types of nickel fillers in the 20 

form of a mixture enables the roughness of the coating film surface 

to be appropriately controlled to retain the press oil. 

 The scaly nickel filler and chainlike nickel filler may be 

mixed in a proportion of from 10 to 70% in total in weight ratio 

based on the resin solid content.  If they are in a proportion of less 25 

than 10%, the conductive resin coating B may have inferior electrical 

conductivity and press molding suitability. If they are in a 

proportion of more than 70%, the conductive resin coating B may have 

a good electrical conductivity but may have inferior press molding 

suitability, adherence and corrosion resistance. 30 

 E-4. Lubricant b3 

 As the lubricant b3 used in the conductive resin coating B, 

one or two or more of lubricant(s) selected from the group consisting 

of carnauba wax,  polyethylene wax and microcrystalline wax is/are 

used.  The carnauba wax is a vegetable wax composed chiefly of a 35 

higher fatty ester, and has a melting point of from 78 to 86°C.  As 

the polyethylene wax, one having a molecular weight of from 600 to 

12,000 and a melting point of from 70 to 140°C may be used.  The 

e.g., one having a molecular weight of from 600 to 900 and a melting
point of from 60 to 100C. 5 These lubricants b3 provide the coating film
surface with  lubricity at the time of forming such as press molding to
improve  scratch resistance of the coating film. The lubricant b3 may be
mixed in a proportion of from 1 to 5%  in weight ratio based on the resin
solid content. If it is less than  10 1%, the conductive resin coating B may
have an inferior lubricity to tend to make the coating film A scratched. If it
is more than 5%, the  conductive resin coating B may have too good
lubricity, and hence the  pre-coated metal sheet may slip to come into
off-coil when wound up,  to come not able to be coiled up. 15 E-5.
Additives To the coating material used to form the conductive resin
coating B in the present invention, a leveling agent, an anti-popping
agent, a stabilizer, an anti-settling agent and so forth may be added
which are used in usual coating materials in order to secure coating 20
properties and common performance required as pre-coating materials.
E-6. Formation of Conductive Resin Coating B A coating material
prepared by using the base resin bl, the  nickel filler b2 and the lubricant
b3 as essential components, adding  thereto the above additives properly
and dissolving or dispersing 25 these in a suitable solvent may directly be
coated on the other of  the chemical conversion coatings by means of a
roll coater, followed  by treatment for a stated time in an oven kept at a
stated  temperature, to carry out baking and drying. A top feed system is
preferred in which a coating material fed from above to the part 30
between a pick-up roll and an applicator roll is applied on the metal  sheet
by roll coating using the applicator roll. The coating material  may directly
be coated on the chemical conversion coating by means of  an air
sprayer, a bar coater of the like in place of the roll coater.  As the solvent,
the one exemplified in "C-10. Coating Film Formation"  35 may be used.
E-7. Electrical Conductivity The conductive resin coating B may have
electrical  conductivity which is so specified that the electrical resistance
Er -22- is 10 0 or less when a probe made of silver (a probe of 5 mm in
diameter and having a tip of 2.5 mmR is used) is brought into touch  with
the coating surface at a load of 100 g by the four-terminal  method. If Er is
more than 10 0, it is unable to sufficiently secure 
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microcrystalline wax is a crystalline wax consisting of fine crystals 

which is obtained from petroleum components, and what may be used is, 

e.g., one having a molecular weight of from 600 to 900 and a melting 

point of from 60 to 100°C. 

 These lubricants b3 provide the coating film surface with 5 

lubricity at the time of forming such as press molding to improve 

scratch resistance of the coating film. 

 The lubricant b3 may be mixed in a proportion of from 1 to 5% 

in weight ratio based on the resin solid content.  If it is less than 

1%, the conductive resin coating B may have an inferior lubricity to 10 

tend to make the coating film A scratched.  If it is more than 5%, the 

conductive resin coating B may have too good lubricity, and hence the 

pre-coated metal sheet may slip to come into off-coil when wound up, 

to come not able to be coiled up. 

 E-5. Additives 15 

 To the coating material used to form the conductive resin 

coating B in the present invention, a leveling agent, an anti-popping 

agent, a stabilizer, an anti-settling agent and so forth may be added 

which are used in usual coating materials in order to secure coating 

properties and common performance required as pre-coating materials. 20 

 E-6. Formation of Conductive Resin Coating B 

 A coating material prepared by using the base resin b1, the 

nickel filler b2 and the lubricant b3 as essential components, adding 

thereto the above additives properly and dissolving or dispersing 

these in a suitable solvent may directly be coated on the other of 25 

the chemical conversion coatings by means of a roll coater, followed 

by treatment for a stated time in an oven kept at a stated 

temperature, to carry out baking and drying.  A top feed system is 

preferred in which a coating material fed from above to the part 

between a pick-up roll and an applicator roll is applied on the metal 30 

sheet by roll coating using the applicator roll.  The coating material 

may directly be coated on the chemical conversion coating by means of 

an air sprayer, a bar coater of the like in place of the roll coater.  

As the solvent, the one exemplified in "C-10. Coating Film Formation" 

may be used. 35 

 E-7. Electrical Conductivity 

 The conductive resin coating B may have electrical 

conductivity which is so specified that the electrical resistance Er 

5 electrical properties such as grounding properties and
magnetic-shielding properties necessary for the drive case outer  surface.
F. Heat Radiating & Electrically Conductive Resin Coating C  The
pre-coated metal sheet may be so made up as to be provided  10 with a
heat radiating and electrically conductive resin coating C in place of the
conductive resin coating B, on the outer surface on the  side opposite to
the coating film A. In this case, the other of the  chemical conversion
coatings is provided on the metal sheet on its  side that forms the outer
surface which is on the side opposite to 15 the coating film A, and a resin
coating C is formed thereon which  secures both heat radiation and
electrical conductivity. Such a heat radiating and electrically conductive
resin  coating C is formed using as a base resin cl one or two or more
resin(s) selected from the group consisting of a fluorine-series 20 resin, an
epoxy-series resin, a polyester-series resin, an acrylic - series resin and a
urethane-series resin. It contains at least  graphite in order to provide the
coating with heat radiation and  contains at least a nickel (Ni) filler in order
to provide the  coating with electrical conductivity. As the polyester-series
resin, 25 acrylic-series resin and epoxy-series resin serving as the base
resin  cl, the same resins as those exemplified for the base resin al used
in the coating film A may be used. As the fluorine-series resin and
urethane-series resin serving as the base resin cl, the same resins  as
those exemplified for the resin of the resin beads a2 used in the  30
coating film A may be used. The conductivity-providing component such
as the nickel filler  may be mixed in a proportion of from 10 to 70% in
weight ratio based  on the resin solid content. If it is less than 10%, the
resin coating  C may have inferior electrical conductivity and press
molding 35 suitability. If it is more than 70%, the resin coating C may have
good electrical conductivity but may have inferior press molding
suitability, adherence and corrosion resistance. As for the component  of
providing heat radiation, such as the graphite, it may be mixed in -23- a
proportion of from 20 to 100% in weight ratio based on the resin  solid
content. If it is less than 20%, the resin coating C may have  inferior heat
radiation. If it is more than 100%, the resin coating C  may have good heat
radiation but may have inferior press molding  5 suitability. Such a
heat-dissipative and electrically conductive resin  
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is 10 Ω or less when a probe made of silver (a probe of 5 mm in 

diameter and having a tip of 2.5 mmR is used) is brought into touch 

with the coating surface at a load of 100 g by the four-terminal 

method.  If Er is more than 10 Ω, it is unable to sufficiently secure 

electrical properties such as grounding properties and 5 

magnetic-shielding properties necessary for the drive case outer 

surface. 

 F. Heat Radiating & Electrically Conductive Resin Coating C 

 The pre-coated metal sheet may be so made up as to be provided 

with a heat radiating and electrically conductive resin coating C in 10 

place of the conductive resin coating B, on the outer surface on the 

side opposite to the coating film A.  In this case, the other of the 

chemical conversion coatings is provided on the metal sheet on its 

side that forms the outer surface which is on the side opposite to 

the coating film A, and a resin coating C is formed thereon which 15 

secures both heat radiation and electrical conductivity. 

 Such a heat radiating and electrically conductive resin 

coating C is formed using as a base resin c1 one or two or more 

resin(s) selected from the group consisting of a fluorine-series 

resin, an epoxy-series resin, a polyester-series resin, an acrylic -20 

series resin and a urethane-series resin.  It contains at least 

graphite in order to provide the coating with heat radiation and 

contains at least a nickel (Ni) filler in order to provide the 

coating with electrical conductivity.  As the polyester-series resin, 

acrylic-series resin and epoxy-series resin serving as the base resin 25 

c1, the same resins as those exemplified for the base resin a1 used 

in the coating film A may be used.  As the fluorine-series resin and 

urethane-series resin serving as the base resin c1, the same resins 

as those exemplified for the resin of the resin beads a2 used in the 

coating film A may be used. 30 

 The conductivity-providing component such as the nickel filler 

may be mixed in a proportion of from 10 to 70% in weight ratio based 

on the resin solid content.  If it is less than 10%, the resin coating 

C may have inferior electrical conductivity and press molding 

suitability.  If it is more than 70%, the resin coating C may have 35 

good electrical conductivity but may have inferior press molding 

suitability, adherence and corrosion resistance.  As for the component 

of providing heat radiation, such as the graphite, it may be mixed in 

coating C may preferably be formed in a thickness of from 0.3 to 5 pun.  F.
Heat Radiation and Electrical Conductivity The heat radiating and
electrically conductive resin coating C  10 may have electrical conductivity
which is so specified that the  electrical resistance Er is 10 0 or less when
a probe made of silver  (a probe of 5 mm in diameter and having a tip of
2.5 mmR is used) is  brought into touch with the coating surface at a load
of 100 g by the  four-terminal method. If Er is more than 10 0, it is unable
to 15 sufficiently secure electrical properties such as grounding  properties
and magnetic-shielding properties necessary for the drive  case outer
surface. As the heat radiation of the heat radiating and electrically
conductive resin coating C, it is so specified that, when light is  20 emitted
and heat is generated in the state a light source is disposed in the interior
of the drive case, the temperature of the drive case  surface is 32C at a
point of time where the temperature in the  interior of the drive case has
come into a steady state. If the drive  case surface temperature is more
than 32C, the heat may become 25 accumulated in the drive case to
damage fundamental performance of  electronic equipment. As such a
heat radiating and electrically conductive resin  coating C, a coating film
may be used which is formed by coating a  coating material prepared by
mixing the graphite and the nickel 30 filler in an organic resin, as disclosed
in Japanese Patent  Application Laid-open No. 2005-305993. The
pre-coated metal sheet for slot-in drive cases which has  been described
above in detail is used for slot-in drive cases of  electric equipment and
electronic equipment such as television sets, 35 videocassette recorders
and personal computers, but without  limitation to these. It may also be
used for structural slot-in drive  cases. The present pre-coated metal
sheet has disk scratch-preventive  properties to optical disks such as CDs
(compact disks) and DVDs -24- (digital video disks), but without limitation
to such optical disks.  It may also be used for scratch-preventive purposes
for various  members having precision-processed surfaces, such as
magnetic optical  disks. 5 EXAMPLES  The present invention is described
below in greater details by  giving Examples. Examples 1 to 9 
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a proportion of from 20 to 100% in weight ratio based on the resin 

solid content.  If it is less than 20%, the resin coating C may have 

inferior heat radiation.  If it is more than 100%, the resin coating C 

may have good heat radiation but may have inferior press molding 

suitability. 5 

 Such a heat-dissipative and electrically conductive resin 

coating C may preferably be formed in a thickness of from 0.3 to 5 µm. 

 F. Heat Radiation and Electrical Conductivity 

 The heat radiating and electrically conductive resin coating C 

may have electrical conductivity which is so specified that the 10 

electrical resistance Er is 10 Ω or less when a probe made of silver 

(a probe of 5 mm in diameter and having a tip of 2.5 mmR is used) is 

brought into touch with the coating surface at a load of 100 g by the 

four-terminal method.  If Er is more than 10 Ω, it is unable to 

sufficiently secure electrical properties such as grounding 15 

properties and magnetic-shielding properties necessary for the drive 

case outer surface. 

 As the heat radiation of the heat radiating and electrically 

conductive resin coating C, it is so specified that, when light is 

emitted and heat is generated in the state a light source is disposed 20 

in the interior of the drive case, the temperature of the drive case 

surface is 32°C at a point of time where the temperature in the 

interior of the drive case has come into a steady state.  If the drive 

case surface temperature is more than 32°C, the heat may become 

accumulated in the drive case to damage fundamental performance of 25 

electronic equipment. 

 As such a heat radiating and electrically conductive resin 

coating C, a coating film may be used which is formed by coating a 

coating material prepared by mixing the graphite and the nickel 

filler in an organic resin, as disclosed in Japanese Patent 30 

Application Laid-open No. 2005-305993. 

 The pre-coated metal sheet for slot-in drive cases which has 

been described above in detail is used for slot-in drive cases of 

electric equipment and electronic equipment such as television sets, 

videocassette recorders and personal computers, but without 35 

limitation to these.  It may also be used for structural slot-in drive 

cases.  The present pre-coated metal sheet has disk scratch-preventive 

properties to optical disks such as CDs (compact disks) and DVDs 

Aluminum alloy sheets were each used as the metal sheet. Each  10
aluminum alloy sheet (material: JIS A5052; sheet thickness: 0.6 mm)  was
subjected on its both sides to degreasing with a commercially  available
degreaser for aluminum, followed by washing with water.  Thereafter, the
sheet thus treated was subjected on its both sides to  chemical conversion
with a commercially available phosphoric acid 15 chromating solution.
Next, one chemical conversion treated surface B  each was coated with a
coating material b shown in Table 1, by means  of a bar coater, followed
by baking. Meanwhile, the other chemical  conversion treated surface A
each was coated with an undercoat  coating material composed of a
polyester-series resin, followed by 20 baking which was so controlled that
the undercoat layer formed was in  a thickness of 10 pm after baking.
Next, on the undercoat layer thus  formed, a coating material a containing
the base resin, resin beads  and lubricant shown in Table 1 was coated by
means of a bar coater,  followed by baking to prepare each sample. The
baking of the coating 25 material b, coating material a and undercoat
coating material was  carried out at a temperature of 230C as maximum
ultimate sheet  temperature (PMT) . Preparation conditions of the samples
of Examples  1 to 9 are shown in Table 1. Comparative Examples 1 to 8
30 Samples of Comparative Examples 1 to 8 were prepared in the  same
manner as in Examples 1 to 9 but under preparation conditions  shown in
Table 2. -25- (1 a~1 IN .1~ 4' I Gi h S lY .') f) P'Y fi _ --I a) :') PY 4~u  Iti f~
P $ ~I 1 111 J l I` I 1 i 'J eJ l t :1 1 1  IN > N SI 1 t~1 1 N .a i' it i) !  .i I EFI
11 C) .e II -. R6  lii Pl r-{ ?I ! ' l) u1 ul u) ul P9 1) .y 'P 1 a) C1  N C Pi I u'1
u-I u C- '1 :'1) al ,.I " IH L~~ _ [Q I:V 1.:1 ..1 
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(digital video disks), but without limitation to such optical disks.  

It may also be used for scratch-preventive purposes for various 

members having precision-processed surfaces, such as magnetic optical 

disks. 

EXAMPLES 5 

 The present invention is described below in greater details by 

giving Examples. 

 Examples 1 to 9 

 Aluminum alloy sheets were each used as the metal sheet.  Each 

aluminum alloy sheet (material: JIS A5052; sheet thickness: 0.6 mm) 10 

was subjected on its both sides to degreasing with a commercially 

available degreaser for aluminum, followed by washing with water.  

Thereafter, the sheet thus treated was subjected on its both sides to 

chemical conversion with a commercially available phosphoric acid 

chromating solution.  Next, one chemical conversion treated surface B 15 

each was coated with a coating material b shown in Table 1, by means 

of a bar coater, followed by baking.  Meanwhile, the other chemical 

conversion treated surface A each was coated with an undercoat 

coating material composed of a polyester-series resin, followed by 

baking which was so controlled that the undercoat layer formed was in 20 

a thickness of 10 µm after baking.  Next, on the undercoat layer thus 

formed, a coating material a containing the base resin, resin beads 

and lubricant shown in Table 1 was coated by means of a bar coater, 

followed by baking to prepare each sample.  The baking of the coating 

material b, coating material a and undercoat coating material was 25 

carried out at a temperature of 230°C as maximum ultimate sheet 

temperature (PMT).  Preparation conditions of the samples of Examples 

1 to 9 are shown in Table 1. 

 Comparative Examples 1 to 8 

 Samples of Comparative Examples 1 to 8 were prepared in the 30 

same manner as in Examples 1 to 9 but under preparation conditions 

shown in Table 2. 

 

1 -+1 (ll IU  N {1 1 v 1 4 l :- ~) '~'  J IN J, k .1 V lr: ti L'  .4 n. I ~) U i n ') n 1'
i ) N.1 1 L l I J i l4 1 Y G.  I)1 -l J 1 rd r,1, J G1 I I 1, f47 Gl fi1 fit -I 11 I. U
11 _ U dJ i] 4j  ca lc: ~C 4V ! ! C9 Pi l 1 CV t~ !I t9 }; U  I h!  IT.  -1 11 I d t
cy -I V H ti l I 1 -H Ill -- F'.  Vl`~ 14J yl ; 49 ~~ )'  ISJ Il! ~ 6; 1) ql I ,. y  lz ' dl
n) e) fit O) p'1 a ::1 cl '1 :ti l' ii  ? I ., i1 }I S1 ,  u-, 'l7 tll . tI CI C 1, f.l `~ q ), 1
l l 1 t 1. 1. di r  11 1 i ni I ) '! lil i .) 1A 11 1 1 till 1 -1 I `) r! ,i V TI 01 a1  u: a
N I A ) '  -Ti Ir T3 0 is .:J l1 f LL ~! ^i  _l_I li i? ill  a1 I .4 P1  ill Ja i ]) , l~ uV
a Val 17 1 LO i t  Ilf ~1, 1. 111 ('1 .:.:I ail `VI _l-.  1 Ji )_ C'1 1I V. of ; l -r  



-  - 25 

I` } [ } t ll V .1 4? 111 1 ' S F: 1 1 , , 1 J a, S'  1' t.- ~1 1 11 tl J" i ,. 'A 1 . 11
1 1 O I ti  L [w ~ V -J J 1 J. -I I I J I f a 1 "I uI ))  tP I ~^  1 a) I p I V -1  1 I I
al it it 1! F 16 1 W r-A 4 a) 1 11 11 11 ~0 4 I V ! 11 li V { Y i,. i1 i 1 !'  Vl tt I I
I I El 14 1 11 1.L IIII , FJ C-l f f i fll U 0 f P, rd l l; I 3 V Q ~-i 41 ~ Cpl .. Ill U
it 1I4 tiJ ti~ I. H ti 7 7 i~J ti~ E ,~ P It' )p -'. aC Vl r1 ,-1, r:1; ,1 I, I a .li lr  1l
.,i l i .I .I Ill  14 ;)1 w, NI iC .L fE ' N, i pJ I' i4I  :t,-I iq o)~' u. to r :n p) If. ~C)
h) IC) It) t rl rl f-7 N -2 6- 1-1 fu p a1 .W oy U1 l4 l.i ~A +I C ti I A-1 ?  !d U
_ 1 k: I 11 rl N SI ii rl d  rl rl I_( r it idl r7 rl ci . IU  ~ J 'A tJ $i I I ,Y' U) u) m ~
CI  A~ h: il: ~._- r., of o' I Ip  i P I 1: { A A. I I A 4 r1 a Ill .;i k~ l I i " >l I. l' n
0.1 + E-I 1 1 y ry A' C1 r7 LI 11 0)  f1 J  T. -fl Il. Cl I (1 t' CJ ...I G1 %1Li -1
ll 11 I: V J' 4-1  



-  - 26 

 

Ill1 ,A ii 1 i :J -{ .-I .-I ~1 H N cy .4 l Q .1 11:  :1 '.1 Pe r-1 1.1  Ic+ I .~n di
,-'I ,K CYO  4 c: (~ .) D'1 r) Pl "i `l .:1 : 1 t1 %1 H Ii .. i,+: 1.1 y of  U of I H U
u ;I  A bt i. I  p 1{ L II J -I .) 5 G! 1! I1 Iii t~l L(I CI t1 I 1{ (il  o-A I{ PI I ul Iil
RI II{ ill LlI I Iti. ICI I  { +1 i` Ill .c.. Ial  1 IV $ li i i4 I'' :y ! { Ol + U' % r u~ p ai
.i. J' 1 nl .:y t sl ,{ ,.I I`_.: ,i I:11 L,  al ~ ~ &1 11 {- L',i .:F U~ I Ii} ~ ._1 I 1 (
LI 1 -) 1_l LI I. 1_{. CI  GI  X11 s f. t U 'I  1' P~ i- I ( l t: I J i1 Lt1 .1 U-i 1 1
SI { { ~l 1 v rt ii  41 1 v'I I I :`I { { I , [u i N I~ -^I  {I II: r; U)  d dl P 'Il 1 0 L V A
A. W I 1.--1 ( ( Y r ('~ IY 1~1 4-1 1 ! S! SI N 1.1 LI (I Al .1  N rJ; .::: it  i al {
a1 GI pY  'L !1 1'I I I I' 1' I, (, b, ! ($ y r'i 1 1 -- -1 :y 1 ry lil  --I (i a) -II II) sy C
f4. It)  i It)  I It) 



-  - 27 

 Examples 14 and 15 

 In Example 14, a stainless steel sheet was used as the metal 

sheet.  In Example 15, a zinc-coated steel sheet was used as the metal 

sheet.  These metal sheets were subjected on their both sides to 

chemical conversion with a commercially available chromating solution.  5 

Next, one chemical conversion treated surface B each was coated with 

a heat-dissipative and electrically conductive resin coating material 

composed of a polyester-series resin, graphite and a nickel filler, 

by means of a bar coater so as to have a coating film thickness of 1 

µm after drying, followed by baking.  In this coating material, the 10 

graphite and the nickel filler were each in a content of 30% by 

weight and 40% by weight, respectively, based on the weight of the 

resin solid content. 

 Meanwhile, the other chemical conversion treated surface A 

each was coated with an undercoat coating material composed of a 15 

polyester-series resin, followed by baking which was so controlled 

that the undercoat layer formed was in a thickness of 10 µm after 

baking.  Thereafter, on each undercoat layer thus formed, a coating 

material a containing the base resin, resin beads and lubricant shown 

in Table 3 was coated by means of a bar coater, followed by baking to 20 

prepare each sample.  The baking of the coating material b, coating 

material a and undercoat coating material was carried out at a 

temperature of 230°C as maximum ultimate sheet temperature (PMT).  

Preparation conditions of the samples of Examples 14 and 15 are shown 

in Table 3. 25 

-2 7- Examples 14 and 15 In Example 14, a stainless steel sheet was
used as the metal  sheet. In Example 15, a zinc-coated steel sheet was
used as the metal  sheet. These metal sheets were subjected on their
both sides to 5 chemical conversion with a commercially available
chromating solution.  Next, one chemical conversion treated surface B
each was coated with a heat-dissipative and electrically conductive resin
coating material  composed of a polyester-series resin, graphite and a
nickel filler,  by means of a bar coater so as to have a coating film
thickness of 1 10 im after drying, followed by baking. In this coating
material, the  graphite and the nickel filler were each in a content of 30%
by  weight and 40% by weight, respectively, based on the weight of the
resin solid content. Meanwhile, the other chemical conversion treated
surface A  15 each was coated with an undercoat coating material
composed of a  polyester-series resin, followed by baking which was so
controlled  that the undercoat layer formed was in a thickness of 10 pun
after  baking. Thereafter, on each undercoat layer thus formed, a coating
material a containing the base resin, resin beads and lubricant shown 20
in Table 3 was coated by means of a bar coater, followed by baking to
prepare each sample. The baking of the coating material b, coating
material a and undercoat coating material was carried out at a
temperature of 230C as maximum ultimate sheet temperature (PMT).
Preparation conditions of the samples of Examples 14 and 15 are shown
25 in Table 3. -2 8- l;; rV  M ri .r{ ,il ;> !l  it fa ri  to T ~.d ~Fl S~ ij S:  f~7 ?
S1 11 !T,  l~i  rW ft, 4  ,Y fly ';S h!  ti ,5 1: P  
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LL -29- In the manner described above, pre-coated metal sheets for slot-in
drive cases were prepared, which were each as shown  diagrammatically
in Fig. 1. In Fig. 1, reference numeral 1 denotes  the conductive resin
coating or the heat-dissipative and electrically 5 conductive resin coating;
2, the chemical conversion coatings; 3, the  metal sheet such as an
aluminum alloy sheet; 4, the undercoat layer;  5, the coating film; and 6,
the resin beads. The chromium content of each chemical conversion
coating was  30 mg/m2 as measured with a fluorescent X-ray analyzer. 10
As to Examples 14 and 15, slot-in drive cases were produced in  the
following way, and the surface temperature of each drive case was
measured. That is, with each pre-coated metal sheet B-surface outside
and with each A-surface inside, a slot-in drive case was produced  which
was 150 mm x 150 mm in bottom size and top size and 100 mm in 15
height. A 60 W light bulb was disposed as a light source in the  interior of
the drive case, and light was emitted and heat was  generated. The
temperature of the drive case surface at a point of  
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 In the manner described above, pre-coated metal sheets for 

slot-in drive cases were prepared, which were each as shown 

diagrammatically in Fig. 1.  In Fig. 1, reference numeral 1 denotes 

the conductive resin coating or the heat-dissipative and electrically 

conductive resin coating; 2, the chemical conversion coatings; 3, the 5 

metal sheet such as an aluminum alloy sheet; 4, the undercoat layer; 

5, the coating film; and 6, the resin beads. 

 The chromium content of each chemical conversion coating was 

30 mg/m2 as measured with a fluorescent X-ray analyzer. 

 As to Examples 14 and 15, slot-in drive cases were produced in 10 

the following way, and the surface temperature of each drive case was 

measured.  That is, with each pre-coated metal sheet B-surface outside 

and with each A-surface inside, a slot-in drive case was produced 

which was 150 mm × 150 mm in bottom size and top size and 100 mm in 

height.  A 60 W light bulb was disposed as a light source in the 15 

interior of the drive case, and light was emitted and heat was 

generated.  The temperature of the drive case surface at a point of 

time where the temperature in the interior of the drive case came 

into a steady state was measured.  As the result, the temperature in 

the steady state was 32°C. 20 

 Regarding the pre-coated metal sheets prepared in Examples 1 

to 9, 14 and 15 and Comparative Examples 1 to 8, surface roughness, 

lubricity and the state of distribution of resin beads (how resin 

beads stood distributed) were measured in the following way, and disk 

scratch-preventive properties, rubbing noise proofness, flexibilty, 25 

electrical conductivity and corrosion resistance were evaluated in 

the following way.  What was evaluated as "SA", "A" or "B" was judged 

to be of acceptance, and "C", rejection. 

 Surface roughness: 

 At the A-surface of each pre-coated metal sheet, the 30 

arithmetical mean deviation of the assessed profile Ra and the mean 

width of the profile elements RSm were evaluated by the surface 

roughness measuring apparatus of feeler type. 

 Lubricity: 

 As the lubricity of the A-surface of each pre-coated metal 35 

sheet, the coefficient of dynamic friction was measured with a Bauden 

rubbing tester. 

 State of distribution of resin beads: 

time where the temperature in the interior of the drive case came  into a
steady state was measured. As the result, the temperature in  20 the
steady state was 32C. Regarding the pre-coated metal sheets prepared in
Examples 1  to 9, 14 and 15 and Comparative Examples 1 to 8, surface
roughness,  lubricity and the state of distribution of resin beads (how resin
beads stood distributed) were measured in the following way, and disk 25
scratch-preventive properties, rubbing noise proofness, flexibilty,
electrical conductivity and corrosion resistance were evaluated in  the
following way. What was evaluated as "SA", "A" or "B" was judged  to be
of acceptance, and "C", rejection. Surface roughness: 30 At the A-surface
of each pre-coated metal sheet, the  arithmetical mean deviation of the
assessed profile Ra and the mean  width of the profile elements RSm
were evaluated by the surface  roughness measuring apparatus of feeler
type. Lubricity:  35 As the lubricity of the A-surface of each pre-coated
metal  sheet, the coefficient of dynamic friction was measured with a
Bauden  rubbing tester. State of distribution of resin beads: -30- The
A-surface of each pre-coated metal sheet was observed on an optical
microscope (100 magnifications), and how the resin beads  stood
distributed was evaluated by the number of agglomerates  composed of
35 or more resin beads, per 1 mm'. 5 Disk scratch-preventive properties:
Each pre-coated metal sheet was fastened onto a platen with  the former's
A-surface up, and an optical disk and a weight were  further put on it,
where the optical disk was horizontally slided  thereon to measure the
maximum load at which the optical disk does  10 not come scratched. SA:
200 g or more. A: From 150 g or more to less than 200 g.  B: From 100 g
or more to less than 150 g.  C: Less than 150 g. 15 Rubbing noise
proofness: Each pre-coated metal sheet was fastened onto a platen with
the former's A-surface up, and any sound was evaluated which was made
when on the sheet an optical disk was slided at its edge face and at  a
lean of 3 degrees. 
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 The A-surface of each pre-coated metal sheet was observed on 

an optical microscope (100 magnifications), and how the resin beads 

stood distributed was evaluated by the number of agglomerates 

composed of 35 or more resin beads, per 1 mm2. 

 Disk scratch-preventive properties: 5 

 Each pre-coated metal sheet was fastened onto a platen with 

the former's A-surface up, and an optical disk and a weight were 

further put on it, where the optical disk was horizontally slided 

thereon to measure the maximum load at which the optical disk does 

not come scratched. 10 

SA: 200 g or more. 

A: From 150 g or more to less than 200 g. 

B: From 100 g or more to less than 150 g. 

C: Less than 150 g. 

 Rubbing noise proofness: 15 

 Each pre-coated metal sheet was fastened onto a platen with 

the former's A-surface up, and any sound was evaluated which was made 

when on the sheet an optical disk was slided at its edge face and at 

a lean of 3 degrees. 

A: Sound is slightly heard. 20 

B: A small sound is heard. 

C: A large sound is heard. 

 :Flexibilty 

 The flexibilty was evaluated according to JIS Z 2248 by 

bending each pre-coated metal sheet at 180 degrees with its A-surface 25 

outside.  Two unworked metal sheets (total thickness: 1.2 mm) were 

used as bend inserts.  The external appearance of the bent portion was 

visually observed.    

A: The coating film is not seen to have cracked. 

C: The coating film is seen to have cracked. 30 

 Electrical conductivity: 

 The electrical resistance Er was measured when a probe made of 

silver (a probe of 5 mm in diameter and having a tip of 2.5 mmR was 

used) was brought into touch with the B-surface of each pre-coated 

metal sheet by the four-terminal method. 35 

A: 10 Ω or less. 

B: More than 10 Ω. 

 Corrosion resistance: 

20 A: Sound is slightly heard.  B: A small sound is heard.  C: A large
sound is heard.  :Flexibilty The flexibilty was evaluated according to JIS Z
2248 by 25 bending each pre-coated metal sheet at 180 degrees with its
A-surface  outside. Two unworked metal sheets (total thickness: 1.2 mm)
were  used as bend inserts. The external appearance of the bent portion
was  visually observed. A: The coating film is not seen to have cracked.
30 C: The coating film is seen to have cracked.  Electrical conductivity:
The electrical resistance Er was measured when a probe made of  silver
(a probe of 5 mm in diameter and having a tip of 2.5 mmR was  used) was
brought into touch with the B-surface of each pre-coated  35 metal sheet
by the four-terminal method. A: 10 0 or less.  B: More than 10 0.
Corrosion resistance: -31- Cross cuts were made on the B-surface of each
pre-coated metal sheet, and a salt spray test was conducted for 100 hours
to visually  observe the external appearance of the sheet. A: No corrosion
is seen.  5 C: Corrosion is seen. The results of the above tests on
Examples 1 to 9, 14 15 and  Comparative Examples 1 to 8 are shown in
Table 4. -32- v-I o-1 i -O Jl 7 4.1 ~I i u? +<L' r'f, rl; of r'f, of rJ; +;L .f +;L .:'f,
12 I ra T) .0) J5 P,  'P li Sl +i 11 il5  P 1. !! 4V t l+ ~I I I li '[ Va  h Se :- C c ~
L I I 61 .I d4 r.~' r4 ,$ rT; r I.y c4  Sr I Jt r1 Li -I IL ll! f C7 r.t 1 4: 
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 Cross cuts were made on the B-surface of each pre-coated metal 

sheet, and a salt spray test was conducted for 100 hours to visually 

observe the external appearance of the sheet. 

A: No corrosion is seen. 

C: Corrosion is seen. 5 

 The results of the above tests on Examples 1 to 9, 14 15 and 

Comparative Examples 1 to 8 are shown in Table 4. 
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N -34- The pre-coated metal sheets of Examples 1 to 9, 14, 15 each have
on their A-surfaces the coating film A which is so made up that  the resin
beads a2 selected from the group consisting of nylon-series  5 resin
beads, fluorine-series resin beads and urethane-series resin beads and
the lubricant a3 selected from the group consisting of  carnauba wax,
polyethylene wax and microcrystalline wax are added to  the base resin al
selected from the group consisting of a polyester- series resin, an
epoxy-series resin and an acrylic-series resin, and 10 has an arithmetical
mean deviation of the assessed profile Ra of from  0.3 to 4.5 pun and a
mean width of profile elements, RSm, of from 105  to 280 pun, where the
ratio of mean particle diameter of the resin  
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 The pre-coated metal sheets of Examples 1 to 9, 14, 15 each 

have on their A-surfaces the coating film A which is so made up that 

the resin beads a2 selected from the group consisting of nylon-series 

resin beads, fluorine-series resin beads and urethane-series resin 5 

beads and the lubricant a3 selected from the group consisting of 

carnauba wax, polyethylene wax and microcrystalline wax are added to 

the base resin a1 selected from the group consisting of a polyester-

series resin, an epoxy-series resin and an acrylic-series resin, and 

has an arithmetical mean deviation of the assessed profile Ra of from 10 

0.3 to 4.5 µm and a mean width of profile elements, RSm, of from 105 

to 280 µm, where the ratio of mean particle diameter of the resin 

beads a2 to coating film layer thickness β of the coating film A is 

in the range of from 2.0 to 3.0.  The results obtained when such 

coating films are used are shown in the table.  In these pre-coated 15 

metal sheets, good disk scratch-preventive properties and rubbing 

noise proofness are achieved.  In all Examples and Comparative 

Examples, the coating films are not seen to have broken, showing a 

good bending workability. 

 The pre-coated metal sheets of Examples 1 to 9 each have on 20 

their B-surfaces the conductive resin coating B which is a resin 

coating formed by coating a coating material which contains the base 

resin b1 selected from the group consisting of a polyester-series 

resin, an epoxy-series resin and an acrylic-series resin, the nickel 

filler b2 composed of a scaly nickel filler and a chainlike nickel 25 

filler, which is mixed in a content of from 10 to 70% based on the 

solid content, and the lubricant b3 selected from the group 

consisting of polyethylene wax, carnauba wax and microcrystalline wax, 

which is mixed in a content of from 1 to 5% in weight ratio based on 

the solid content; the conductive resin coating B having a thickness 30 

of from 0.2 to 2.0 µm as dried-coating film thickness.  Hence, this 

coating B brings good corrosion resistance and electrical 

conductivity. 

 The pre-coated metal sheets of Examples 14 and 15 each have on 

their B-surfaces the heat-dissipative and electrically conductive 35 

resin coating C which contains a polyester-series resin as the base 

resin c1, graphite as the heat dissipating material c2 and a nickel 

filler as the conducting material c3.  Hence, this coating C brings 

beads a2 to coating film layer thickness (3 of the coating film A is  in the
range of from 2.0 to 3.0. The results obtained when such 15 coating films
are used are shown in the table. In these pre-coated  metal sheets, good
disk scratch-preventive properties and rubbing  noise proofness are
achieved. In all Examples and Comparative  Examples, the coating films
are not seen to have broken, showing a  good bending workability. 20 The
pre-coated metal sheets of Examples 1 to 9 each have on  their
B-surfaces the conductive resin coating B which is a resin  coating formed
by coating a coating material which contains the base  resin bl selected
from the group consisting of a polyester-series  resin, an epoxy-series
resin and an acrylic-series resin, the nickel 25 filler b2 composed of a
scaly nickel filler and a chainlike nickel  filler, which is mixed in a content
of from 10 to 70% based on the  solid content, and the lubricant b3
selected from the group consisting of polyethylene wax, carnauba wax
and microcrystalline wax,  which is mixed in a content of from 1 to 5% in
weight ratio based on  30 the solid content; the conductive resin coating B
having a thickness of from 0.2 to 2.0 pm as dried-coating film thickness.
Hence, this  coating B brings good corrosion resistance and electrical
conductivity. The pre-coated metal sheets of Examples 14 and 15 each
have on  35 their B-surfaces the heat-dissipative and electrically
conductive  resin coating C which contains a polyester-series resin as the
base  resin cl, graphite as the heat dissipating material c2 and a nickel
filler as the conducting material c3. Hence, this coating C brings -35- good
corrosion resistance and electrical conductivity. In Comparative Example
1, none of the polyester-series resin,  the epoxy-series resin and the
acrylic-series resin is used as the  base resin al on the A-surface of the
pre-coated metal sheet, and 5 hence the pre-coated metal sheet has
inferior disk scratch-preventive  properties. Also, the B-surface of the
pre-coated metal sheet is not  covered with the conductive resin coating,
and hence the pre-coated  metal sheet has an inferior corrosion
resistance. In Comparative Example 2, none of nylon-series resin beads,
10 fluorine-series resin beads and urethane-series resin beads are used
as the resin beads a2 on the A-surface of the pre-coated metal sheet,
and hence the pre-coated metal sheet has inferior disk scratch- preventive
properties. Also, the nickel filler is not contained in  the conductive resin
coating on the B-surface side of the pre-coated 
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good corrosion resistance and electrical conductivity. 

 In Comparative Example 1, none of the polyester-series resin, 

the epoxy-series resin and the acrylic-series resin is used as the 

base resin a1 on the A-surface of the pre-coated metal sheet, and 

hence the pre-coated metal sheet has inferior disk scratch-preventive 5 

properties.  Also, the B-surface of the pre-coated metal sheet is not 

covered with the conductive resin coating, and hence the pre-coated 

metal sheet has an inferior corrosion resistance. 

 In Comparative Example 2, none of nylon-series resin beads, 

fluorine-series resin beads and urethane-series resin beads are used 10 

as the resin beads a2 on the A-surface of the pre-coated metal sheet, 

and hence the pre-coated metal sheet has inferior disk scratch-

preventive properties.  Also, the nickel filler is not contained in 

the conductive resin coating on the B-surface side of the pre-coated 

metal sheet, and hence the pre-coated metal sheet has an inferior 15 

electrical conductivity. 

 In Comparative Example 3, none of carnauba wax, polyethylene 

wax and microcrystalline wax is used as the lubricant b3 on the A-

surface of the pre-coated metal sheet, and hence the pre-coated metal 

sheet has inferior disk scratch-preventive properties.  Also, the 20 

nickel filler in the conductive resin coating on the B-surface side 

of the pre-coated metal sheet is in a content of less than 10% based 

on the resin solid content, and hence the pre-coated metal sheet has 

an inferior electrical conductivity. 

 In Comparative Example 4, the A-surface of the pre-coated 25 

metal sheet has an arithmetical mean deviation of the assessed 

profile Ra of more than 4.5 µm, and hence the pre-coated metal sheet 

has an inferior rubbing noise proofness.  Also, in the conductive 

resin coating on the B-surface side of the pre-coated metal sheet, 

the nickel filler is in a content of more than 70% based on the resin 30 

solid content, and hence the pre-coated metal sheet has an inferior 

corrosion resistance. 

 In Comparative Example 5, the A-surface of the pre-coated 

metal sheet has an arithmetical mean deviation of the assesses 

profile Ra of less than 0.3 µm, and hence the pre-coated metal sheet 35 

has inferior disk scratch-preventive properties.  Also, the conductive 

resin coating on the B-surface side of the pre-coated metal sheet has 

a thickness of less than 0.2 µm, and hence the pre-coated metal sheet 

15 metal sheet, and hence the pre-coated metal sheet has an inferior
electrical conductivity. In Comparative Example 3, none of carnauba wax,
polyethylene  wax and microcrystalline wax is used as the lubricant b3 on
the A- surface of the pre-coated metal sheet, and hence the pre-coated
metal 20 sheet has inferior disk scratch-preventive properties. Also, the
nickel filler in the conductive resin coating on the B-surface side  of the
pre-coated metal sheet is in a content of less than 10% based  on the
resin solid content, and hence the pre-coated metal sheet has  an inferior
electrical conductivity. 25 In Comparative Example 4, the A-surface of the
pre-coated  metal sheet has an arithmetical mean deviation of the
assessed  profile Ra of more than 4.5 pun, and hence the pre-coated
metal sheet  has an inferior rubbing noise proofness. Also, in the
conductive  resin coating on the B-surface side of the pre-coated metal
sheet, 30 the nickel filler is in a content of more than 70% based on the
resin  solid content, and hence the pre-coated metal sheet has an inferior
corrosion resistance. In Comparative Example 5, the A-surface of the
pre-coated  metal sheet has an arithmetical mean deviation of the
assesses 35 profile Ra of less than 0.3 pm, and hence the pre-coated
metal sheet  has inferior disk scratch-preventive properties. Also, the
conductive  resin coating on the B-surface side of the pre-coated metal
sheet has  a thickness of less than 0.2 pun, and hence the pre-coated
metal sheet -36- has an inferior corrosion resistance. In Comparative
Example 6, the A-surface of the pre-coated  metal sheet has a mean width
of the profile elements, RSm, of more  than 280 pun, and hence the
pre-coated metal sheet has an inferior 5 rubbing noise proofness. Also,
the conductive resin coating on the B- surface side of the pre-coated
metal sheet has a thickness of more  than 2.0 pun, and hence the
pre-coated metal sheet has an inferior  electrical conductivity. In
Comparative Example 7, the ratio of mean particle diameter  10 of the
resin beads to layer thickness of the coating film on the A- surface side of
the pre-coated metal sheet is more than 3.0, and  hence the pre-coated
metal sheet has inferior disk scratch-preventive  properties and rubbing
noise proofness. Also, the nickel filler in  the conductive resin coating on
the B-surface side of the pre-coated 15 metal sheet is in a content of less
than 10% based on the resin solid  content, and hence the pre-coated
metal sheet has an inferior  
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has an inferior corrosion resistance. 

 In Comparative Example 6, the A-surface of the pre-coated 

metal sheet has a mean width of the profile elements, RSm, of more 

than 280 µm, and hence the pre-coated metal sheet has an inferior 

rubbing noise proofness.  Also, the conductive resin coating on the B-5 

surface side of the pre-coated metal sheet has a thickness of more 

than 2.0 µm, and hence the pre-coated metal sheet has an inferior 

electrical conductivity. 

 In Comparative Example 7, the ratio of mean particle diameter 

of the resin beads to layer thickness of the coating film on the A-10 

surface side of the pre-coated metal sheet is more than 3.0, and 

hence the pre-coated metal sheet has inferior disk scratch-preventive 

properties and rubbing noise proofness.  Also, the nickel filler in 

the conductive resin coating on the B-surface side of the pre-coated 

metal sheet is in a content of less than 10% based on the resin solid 15 

content, and hence the pre-coated metal sheet has an inferior 

electrical conductivity. 

 In Comparative Example 8, the ratio of mean particle diameter 

of the resin beads to layer thickness of the coating film on the A-

surface side of the pre-coated metal sheet is less than 2.0, and 20 

hence the pre-coated metal sheet has inferior disk scratch-preventive 

properties.  Also, the nickel filler in the conductive resin coating 

on the B-surface side of the pre-coated metal sheet is in a content 

of more than 70% based on the resin solid content, and hence the pre-

coated metal sheet has an inferior corrosion resistance. 25 

 Examples 10 to 13, 16 to 28 and Comparative Example 9 to 19 

 Samples of Examples 10 to 13 and 16 to 28 were prepared and 

tested in the same manner as in Examples 1 to 9.  Samples of 

Comparative Examples 9 to 19 were prepared and tested in the same 

manner as in Comparative Example 1 to 8.  Preparation conditions of 30 

the samples of Examples 10 to 13, 16 to 28 and Comparative Examples 9 

to 19 are shown in Table 5 and the results thereof are shown in Table 

6. 

electrical conductivity. In Comparative Example 8, the ratio of mean
particle diameter  of the resin beads to layer thickness of the coating film
on the A- 20 surface side of the pre-coated metal sheet is less than 2.0,
and hence the pre-coated metal sheet has inferior disk scratch-preventive
properties. Also, the nickel filler in the conductive resin coating  on the
B-surface side of the pre-coated metal sheet is in a content  of more than
70% based on the resin solid content, and hence the pre- 25 coated metal
sheet has an inferior corrosion resistance. Examples 10 to 13, 16 to 28
and Comparative Example 9 to 19  Samples of Examples 10 to 13 and 16
to 28 were prepared and  tested in the same manner as in Examples 1 to
9. Samples of Comparative Examples 9 to 19 were prepared and tested in
the same  30 manner as in Comparative Example 1 to 8. Preparation
conditions of  the samples of Examples 10 to 13, 16 to 28 and
Comparative Examples 9  to 19 are shown in Table 5 and the results
thereof are shown in Table  6. -3 7 ,i-' [ c~ us a :+ c. +_: a '.a ca >,--1  I 1.1
-r Ul dl J ,': U1 -I I P iJ iJ a P iJ P LJ , R Lt l 1 r> l Ll r L~ Ei c; n~  rl 1.7 ~+t
... .. .- ~I !l: Il .`--~ .-. ... iai ~; tl. ..: u+ I'J ... LL  tY rl  yi '-! '-I ?!'+ I  .::~ ,;~1
p. ~.. a-R i <.n v1 aJ+ u'1 :1 al <'S  ti 4 U. u + c 1 v 1 l(? W l 9 F l C LO  ~
}I rl ~a.. L i. t. v r =m c~ N : 'i c 1 N+ l c l N +J it  rt X 1.4 X, 'l] C) J x 1.4 X.
X N" ii i l l l l l 'l a l >_I U !11  ii ll l -I A~ ll x,t ;l~ t. fi9~ 1 ~ .1t i1 G U 11 a
N+ [1 I1 4] Cil I1 Ia u] LT [] 4] [! [1 L} t;.] n; a; LL  4J+ ' 1 Cl Cti C l `1 Cl PS
tV i Cti C l ' 1 i t i`1 tV t i Cl 0 JI { ll +  U H ]1 rj l - 1 + LO U !)Q lil U1 i+l U
U1 r) -I rJ IJ ~+ 



-  - 37 

 

'[+ I N .-.  , 4,  rj :I J J 4 ~I + G >J ?J J 4 l1 !I + i-i did riI rd  ~`I [:J 1. . ':J o )
O t.+ li -,l uJ I-i -;7 uJ iL Lli  Ul Ir L 11 11 IT~ :1 1' A 'r l)  Ui Ia t'1 Pl y1 _+
,.: .+ .. . ..  F 4 J+ J~ J~ a J J, F~ l> V~ F~ ~H  p Ili J ~1 iJ 41 J J J ~1 114
J 0.I : ) 1 J 1i ,ll I_al r + ~ r i i~  }l rl \ .L I] ., .I? . 14 }l }` .L it ] }1 .Ll 1) F1  (r1
U1 , J ti., 11 J +, pl i1 11 li 11 11 V.' pl 11 41 11 U1 1l 1  41 4 I ] Ci ?.Cl liI
P~ 111 l.] Li IJI [l N i t Li lil GI RA t]] P1  u7 S_I E+ iL r~ (d iv 4L W iv tit iL
ty by iL 4L nJ ti1 0.~ W  o " rl ~l rJ +: +l ~l 7 , u , n ey ,l .y , , A , r,  ai F1 D l
F .-I C J t -1+ v) li h C 1  ic~ { J .-a { , J ,~i I (V '' 1 : 1 (V CU '; 1 :d C7 61
L? Lei +J LIf Ci LU  H H IN N t`? -38 lip V,1 S: :) 91 ii- iip .yr irp f`. iJ iJ of
.-I .-i .V ,i' 71 .-I .-I PA YA YA DA Pa PI of oa oa  .. ~~.i 'lti L+ l'1 Ai -+  C C
Ip J t`1 t`1 t` t` t`1 t`1 ~`? V' V' :`~ V'  .lj C:: { { O t t: U  k1 C1 I l: ~L P4 rl
HA EI _ 1=V 1=V ,~ _ 1,1 I 1 ~y 1,1  41 Ill Illl C!' 1 1 't t 1 "t' r s, +' ea ea cu
c { ~a cr { `S co Itt i~i N ,. +>  +I I, ~ i' ri L1  nl 



-  - 38 

;f r  TIll ~' 'I 1.1 4.1 F.1 .I I [.7 [.7 P, ti  AA YI FI IiJ IJ a', iii : n~ Iir a, >, Iil Iil
SI pI  I ~.  01 l l :i 11 .-I ai  1) PY 11 '.'1 1 -i 1` Ul ! ]?  ri 21 ]'. 0'I t'J t'J it F. li
~y 1. .6x _~_ ~" uJ .r  if >u ~ti ill .:{C~  :4 ~4  '.,i Iy P tii it Uj 11  1 u III III LII
LVI L d Ld C" 4~1 4~1 4~1 4~1 { P U+  1 a 1:1 RI 0.1 a a n aI RL a a a a ,
-^~ ii s1  ~A m u  i A -; - 11 Iv {. u.I ._V V .. u u rd'-: V ., u~ q5  .ri .r} : Ll
1=1 n  141 'l., }. ca V c;l C:I - ~~  ~ Q- ~ ~ Vi A: -.{  ~.li Ill ., 4-1 4.) +l !,l !,l
!,l ! 1 Ci Ci ! i ! i Y. - J J N J J J J I I I I ~ 02 .J  d Y  41 4 11 I  l nl li ii If l{I L i
L i LIi1Gl Lt,It,It,I ? {' i.l 1 1(1 -i . iI  Ni  0.1 L L L G]  IC 0 C. 0 LI) -3 9 {; KI; I
Ii ~c ~$ ~4 n'I; .r  yl 1.1 . . f Uj 't5 A r;1 a) fi  U~ 11 1P 11: vi Ii 1.C  



-  - 39 

 

iJ of a1 11 SI I I U .q !1 Ill }i l! -1 I l4 :' P~ i1 'S I .1 Y r1 aJ 1', . f , I; r} f , , . y
' I; P i f .f KI; rI .f, 0.1 -1 III F : 1, 0 41 711 .I,, I [; i r 1? `.,, c .a..u IT. .$ 1:,:.r,
l-J .7,  .`a 10 41 "I Is 'll ~; 0.1 W g 'T ..Y g .f ~ 4 Ill UI 1-Y I ~ III I  ,3 ~;:I n f1
w. IP ~ i 1, .1 . rL ry 1 ~, n II) d y J ry'  U, .1 0 !: N 4 t13 1 et rf .L al It) r C3
) IV I'I f1 II  Uf .1 41 0 0 a) ~~ : iR 0 Al :`1 CI .1 1l) 111 1~ dl F3 1V  ni V ,i
.A U I I .~. s 11 0:1 1.1 al rv1: u e,1 1 a  11 I ~:.  V-1 UI  'LI Vi  P~ V 11 !1
1. 1 11 11 t V` 1 N .J tL > > 1 v v' .-- ---I r rv -V  ]'i 1 U >1 .V :.1 =1 1 1 .y :'
1 - ~.Y t -1 q as 1 x.1  ^r1 le `i .n 11 11 1- .i1 -1 .L p % o) ai ) 0) Pr U, IS 1
) 1 ul LI m ti 111 ii ti cJ ,:~ <. ) ^':I Fv _)~ ^. 1 ri it . d a as  li a P;  1 1,  n }1
I`. 1 14 .. 1 J t`.1 l 1 1 t r;  9 Y - u -1 p. ) f' I' ) Li ,..1 1' '' i"1 1 :.  ":~ n, rl 1 1
1 DY C I 1 1 Cq , V (-.1 ,..1 .., C, 1  tt .. CI i, M1t 



-  - 40 

'1) .1 a a) I) ) III 11 ..i  Id c 11 II$ ( 1 .rl qi 1 l t' i 1 IE is d N 1 M: Pl Y ", 1 0)
J n) 4'J -1 ) 1 i1 L 1) i tt V ll 1 . . , . . . 1  s ' j P U  UI .1 1 1 I .I I) ....1 1 c 1 1
i ey 1 ..1 %.1 1 .i I c.t .a 1 I ii  ~. y p '.1 1 Y Ida .-V f;i i V i I,I I'l ,  nl F) C)) Vi
Gi IS!  C'I "I -4 0 P] 4 Ct r6 N: !t; i N: FY Nn !t; Ft  "4 .4 '.II 11 Ii :.I V-I 4 . I
G II! 'd it rI I IC :i .4t  N Fi II, Id 41 Cl .H  IL III L_i F C+) P [_I 11 :h  !T Fk
ml: r$ Fk r$ Fk ml; d,  .i -.1 I t1 Oi 11 1 W l n u. f/J ISl ul '6 b t O  ~ I ~ N 6
.q I' H ai m L. 0 h r ~ t2 .: ~ t2 :.i i? t2 [A t0 f~ [tl  +I 4 .I4i i.1 n a1 i  J Ui 1I 0
0 it ! ili ! >I  t~ 1` t d.. 1 4 F I G SI J F. '~ :~ 'I' CI V' ^J' 'L' -1 CI c 1 CI N el
Ie 5 l0 ~1 15  i 4 il, ill P, i1 4_I 1.1 ql >:i {; to S V'  ti 4 UI, ,.iii I Vi  M1i 



-  - 41 

 

 The pre-coated metal sheets of Examples 10 to 13 and 16 to 28 

each have on their A-surfaces the coating film A which is so made up 

that urethane-series resin beads and the lubricant a3 selected from 

the group consisting of carnauba wax, polyethylene wax and 5 

microcrystalline wax are added to the base resin a1 selected from the 

group consisting of a polyester-series resin, an epoxy-series resin 

and an acrylic-series resin, and has an arithmetical mean deviation 

of the assessed profile Ra of from 1.0 to 2.5 µm and a mean width of 

the profile elements, RSm, of from 105 to 250 µm, where the ratio of 10 

mean particle diameter of the resin beads a2 to coating film layer 

thickness β of the coating film A is in the range of from 2.0 to 3.0.  

The results obtained when such coating films are used are shown in 

the table.  In these pre-coated metal sheets, good disk scratch-

preventive properties, rubbing noise proofness and flexibility are 15 

achieved.  In the pre-coated metal sheets of Example 10 to 12, 16 to 

18 and 24 to 28, particularly good disk scratch-preventive properties 

are achieved, since Ra and RSm satisfy the relation of the above 

equation (1). 

 In Comparative Example 9, the A-surface of the pre-coated 20 

metal sheet has an arithmetical mean deviation of the assessed 

profile Ra of more than 2.5 µm, and a mean width of the profile 

elements, RSm, of less than 105 µm, hence the pre-coated metal sheet 

has inferior disk scratch-preventive properties and rubbing noise 

proofness.  Also, in the conductive resin coating on the B-surface 25 

side of the pre-coated metal sheet, the nickel filler is in a content 

of more than 70% based on the resin solid content, and hence the pre-

coated metal sheet has an inferior corrosion resistance. 

 In Comparative Example 10, the A-surface of the pre-coated 

metal sheet has an arithmetical mean deviation of the assessed 30 

profile Ra of less than 1.0 µm, and a mean width of the profile 

elements, RSm, of more than 250 µm, hence the pre-coated metal sheet 

has inferior disk scratch-preventive properties and rubbing noise 

proofness.  Also, in the conductive resin coating on the B-surface 

side of the pre-coated metal sheet, the nickel filler is in a content 35 

of more than 70% based on the resin solid content, and hence the pre-

coated metal sheet has an inferior corrosion resistance. 

 In Comparative Examples 11-13, the A-surface of the pre-coated 
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LI V' a U1 t-. n -~-1 i --1 v--i --1 '-i --1 v--I ~-i  a"! - tt? 0 0 -41- The
pre-coated metal sheets of Examples 10 to 13 and 16 to 28 each have on
their A-surfaces the coating film A which is so made up  that
urethane-series resin beads and the lubricant a3 selected from  5 the
group consisting of carnauba wax, polyethylene wax and microcrystalline
wax are added to the base resin al selected from the  group consisting of
a polyester-series resin, an epoxy-series resin  and an acrylic-series resin,
and has an arithmetical mean deviation  of the assessed profile Ra of from
1.0 to 2.5 pun and a mean width of 10 the profile elements, RSm, of from
105 to 250 pm, where the ratio of  mean particle diameter of the resin
beads a2 to coating film layer  thickness (3 of the coating film A is in the
range of from 2.0 to 3.0.  The results obtained when such coating films are
used are shown in  the table. In these pre-coated metal sheets, good disk
scratch 
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metal sheet has a mean width of the profile elements, RSm, of less 

than 105 µm, and hence the pre-coated metal sheet has inferior disk 

scratch-preventive properties.  Also, the conductive resin coating on 

the B-surface side of the pre-coated metal sheet has a thickness of 

more than 2.0 µm, and hence the pre-coated metal sheet has an 5 

inferior electrical conductivity. 

 In Comparative Examples 14 and 15, the A-surface of the pre-

coated metal sheet has an arithmetical mean deviation of the assessed 

profile Ra of less than 1.0 µm, hence the pre-coated metal sheet has 

inferior disk scratch-preventive properties.  Also, the conductive 10 

resin coating on the B-surface side of the pre-coated metal sheet has 

a thickness of more than 2.0 µm, and hence the pre-coated metal sheet 

has an inferior electrical conductivity. 

 In Comparative Examples 16 and 17, the A-surface of the pre-

coated metal sheet has an arithmetical mean deviation of the assesses 15 

profile Ra of more than 2.5 µm, and hence the pre-coated metal sheet 

has an inferior rubbing noise proofness.  Also, the conductive resin 

coating on the B-surface side of the pre-coated metal sheet has a 

thickness of more than 2.0 µm, and hence the pre-coated metal sheet 

has an inferior electrical conductivity. 20 

 In Comparative Examples 18 and 19, the A-surface of the pre-

coated metal sheet has a mean width of the profile elements, RSm, of 

more than 250 µm, and hence the pre-coated metal sheet has an 

inferior rubbing noise proofness.  Also, the conductive resin coating 

on the B-surface side of the pre-coated metal sheet has a thickness 25 

of more than 2.0 µm, and hence the pre-coated metal sheet has an 

inferior electrical conductivity. 

 

 

POSSIBILITY OF INDUSTRIAL APPLICATION 30 

 To provide a pre-coated metal sheet which is a pre-coated 

metal sheet used for slot-in drive cases, and has superior scratch-

preventive properties to optical disks, makes only a small rubbing 

noise, promises a good wind-up performance when it is coiled up, a 

superior productivity and a low production cost, and further is free 35 

of non-uniformity in sliding property. 

15 preventive properties, rubbing noise proofness and flexibility are
achieved. In the pre-coated metal sheets of Example 10 to 12, 16 to  18
and 24 to 28, particularly good disk scratch-preventive properties  are
achieved, since Ra and RSm satisfy the relation of the above  equation
(1). 20 In Comparative Example 9, the A-surface of the pre-coated  metal
sheet has an arithmetical mean deviation of the assessed  profile Ra of
more than 2.5 pun, and a mean width of the profile  elements, RSm, of
less than 105 pun, hence the pre-coated metal sheet  has inferior disk
scratch-preventive properties and rubbing noise 25 proofness. Also, in the
conductive resin coating on the B-surface  side of the pre-coated metal
sheet, the nickel filler is in a content  of more than 70% based on the resin
solid content, and hence the pre- coated metal sheet has an inferior
corrosion resistance. In Comparative Example 10, the A-surface of the
pre-coated  30 metal sheet has an arithmetical mean deviation of the
assessed  profile Ra of less than 1.0 pun, and a mean width of the profile
elements, RSm, of more than 250 pun, hence the pre-coated metal sheet
has inferior disk scratch-preventive properties and rubbing noise
proofness. Also, in the conductive resin coating on the B-surface 35 side
of the pre-coated metal sheet, the nickel filler is in a content  of more than
70% based on the resin solid content, and hence the pre- coated metal
sheet has an inferior corrosion resistance. In Comparative Examples
11-13, the A-surface of the pre-coated -42- metal sheet has a mean width
of the profile elements, RSm, of less  than 105 pm, and hence the
pre-coated metal sheet has inferior disk  scratch-preventive properties.
Also, the conductive resin coating on  the B-surface side of the pre-coated
metal sheet has a thickness of 5 more than 2.0 pm, and hence the
pre-coated metal sheet has an  inferior electrical conductivity. In
Comparative Examples 14 and 15, the A-surface of the pre- coated metal
sheet has an arithmetical mean deviation of the assessed  profile Ra of
less than 1.0 pm, hence the pre-coated metal sheet has 10 inferior disk
scratch-preventive properties. Also, the conductive  resin coating on the
B-surface side of the pre-coated metal sheet has  a thickness of more
than 2.0 pm, and hence the pre-coated metal sheet  has an inferior
electrical conductivity. In Comparative Examples 16 and 17, the A-surface
of the pre- 15 coated metal sheet has an arithmetical mean deviation of
the assesses  profile Ra of more than 2.5 pm, and hence the pre-coated
metal sheet  
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 What is claimed is: 

 

 1.  a pre-coated metal sheet for slot-in drive cases which 5 

comprises: 

 a metal sheet; 

 chemical conversion coatings formed on both sides of the metal 

sheet; and 

 a coating film A which is a coating film formed on one of said 10 

chemical conversion coatings, and contains at least one base resin a1 

selected from the group consisting of a polyester-series resin, an 

epoxy-series resin and an acrylic-series resin, at least one resin 

beads a2 selected from the group consisting of nylon-series resin 

beads, fluorine-series resin beads and urethane-series resin beads, 15 

and at least one lubricant a3 selected from the group consisting of 

carnauba wax, polyethylene wax and microcrystalline wax; 

 said coating film A having a surface which has an arithmetical 

mean deviation of the assessed profile Ra of from 0.3 to 4.5 µm and a 

mean width of the profile elements RSm, of from 105 to 280 µm, and 20 

the ratio of mean particle diameter of said resin beads a2 to coating 

film layer thickness of said coating film A being in the range of 

from 2.0 to 3.0. 

 

 2.  The pre-coated metal sheet for slot-in drive cases 25 

according to claim 1, wherein said resin beads a2 are the nylon-

series resin beads, and said coating film A has a surface which has 

an arithmetical mean deviation of the assessed profile Ra of from 3.0 

to 4.5 µm and a width of the profile elements RSm, of from 200 to 280 

µm. 30 

 

 3.  The pre-coated metal sheet for slot-in drive cases 

according to claim 1, wherein said resin beads a2 are the fluorine-

series resin beads, and said coating film A has a surface which has 

an arithmetical mean deviation of the assessed profile Ra of from 0.3 35 

to 0.6 µm and a mean width of the profile elements RSm, of from 200 

to 220 µm. 

 

has an inferior rubbing noise proofness. Also, the conductive resin
coating on the B-surface side of the pre-coated metal sheet has a
thickness of more than 2.0 pm, and hence the pre-coated metal sheet 20
has an inferior electrical conductivity. In Comparative Examples 18 and
19, the A-surface of the pre- coated metal sheet has a mean width of the
profile elements, RSm, of  more than 250 pm, and hence the pre-coated
metal sheet has an  inferior rubbing noise proofness. Also, the conductive
resin coating 25 on the B-surface side of the pre-coated metal sheet has a
thickness  of more than 2.0 pm, and hence the pre-coated metal sheet
has an  inferior electrical conductivity. 30 POSSIBILITY OF INDUSTRIAL
APPLICATION To provide a pre-coated metal sheet which is a pre-coated
metal sheet used for slot-in drive cases, and has superior scratch-
preventive properties to optical disks, makes only a small rubbing  noise,
promises a good wind-up performance when it is coiled up, a 35 superior
productivity and a low production cost, and further is free  of
non-uniformity in sliding property. -43- What is claimed is: 5 1. a
pre-coated metal sheet for slot-in drive cases which  comprises: a metal
sheet; chemical conversion coatings formed on both sides of the metal
sheet; and 10 a coating film A which is a coating film formed on one of
said  chemical conversion coatings, and contains at least one base resin
al  selected from the group consisting of a polyester-series resin, an
epoxy-series resin and an acrylic-series resin, at least one resin  beads a2
selected from the group consisting of nylon-series resin 15 beads,
fluorine-series resin beads and urethane-series resin beads,  and at least
one lubricant a3 selected from the group consisting of  carnauba wax,
polyethylene wax and microcrystalline wax; said coating film A having a
surface which has an arithmetical  mean deviation of the assessed profile
Ra of from 0.3 to 4.5 pun and a  20 mean width of the profile elements
RSm, of from 105 to 280 pm, and the ratio of mean particle diameter of
said resin beads a2 to coating  film layer thickness of said coating film A
being in the range of  from 2.0 to 3.0. 25 2. The pre-coated metal sheet for
slot-in drive cases  according to claim 1, wherein said resin beads a2 are
the nylon- 
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 4.  The pre-coated metal sheet for slot-in drive cases 

according to claim 1, wherein said resin beads a2 are the urethane-

series resin beads, and said coating film A has a surface which has 

an arithmetical mean deviation of the assessed profile Ra of from 1.0 

to 2.5 µm and a mean width of the profile elements RSm, of from 105 5 

to 250 µm. 

 

 5.  The pre-coated metal sheet for slot-in drive cases 

according to claim 4, wherein Ra and RSm satisfy the relation of the 

following equation (1).  10 

                                 200≦RSm+73×Ra≦350                        (1) 

 

 6.  The pre-coated metal sheet for slot-in drive cases 

according to any one of claims 1 to 5, wherein 4 or less agglomerates 

composed of 35 or more resin beads a2 are present in said coating 15 

film A per 1 mm2 of its surface, and said coating film A has a 

coefficient of dynamic friction of 0.15 or less at its surface. 

 

 7.  The pre-coated metal sheet for slot-in drive cases 

according to any one of claims 1 to 6, which further comprises a 20 

conductive resin coating B which is a resin coating formed on the 

other of said chemical conversion coatings and contains at least one 

base resin b1 selected from the group consisting of a polyester-

series resin, an epoxy-series resin and an acrylic-series resin, a 

nickel filler b2 composed of a scaly shape and a chainlike shape, and 25 

at least one lubricant b3 selected from the group consisting of 

polyethylene wax, carnauba wax and microcrystalline wax; 

 said filler b2 being in a content of from 10 to 70% by weight 

based on the solid content of said base resin b1, and said lubricant 

b3 being in a content of from 1 to 5% by weight based on the resin 30 

solid content; and 

 said conductive resin coating B having a thickness of from 0.2 

to 2.0 µm. 

 

 8.  The pre-coated metal sheet for slot-in drive cases 35 

according to any one of claims 1 to 6, which further comprises a heat 

radiating and electrically conductive resin coating C which is a 

resin coating formed on the other of said chemical conversion 

series resin beads, and said coating film A has a surface which has  an
arithmetical mean deviation of the assessed profile Ra of from 3.0  to 4.5
pun and a width of the profile elements RSm, of from 200 to 280  30 pun.
3. The pre-coated metal sheet for slot-in drive cases  according to claim 1,
wherein said resin beads a2 are the fluorine- series resin beads, and said
coating film A has a surface which has 35 an arithmetical mean deviation
of the assessed profile Ra of from 0.3  to 0.6 pm and a mean width of the
profile elements RSm, of from 200  to 220 pm. -44- 4. The pre-coated
metal sheet for slot-in drive cases according to claim 1, wherein said resin
beads a2 are the urethane- series resin beads, and said coating film A
has a surface which has  an arithmetical mean deviation of the assessed
profile Ra of from 1.0 5 to 2.5 pm and a mean width of the profile elements
RSm, of from 105  to 250 pun. 5. The pre-coated metal sheet for slot-in
drive cases  according to claim 4, wherein Ra and RSm satisfy the relation
of the  10 following equation (1). 200<RSm+73XRa<350 (1)  6. The
pre-coated metal sheet for slot-in drive cases  according to any one of
claims 1 to 5, wherein 4 or less agglomerates 15 composed of 35 or more
resin beads a2 are present in said coating  film A per 1 mmz of its surface,
and said coating film A has a  coefficient of dynamic friction of 0.15 or less
at its surface. 7. The pre-coated metal sheet for slot-in drive cases 20
according to any one of claims 1 to 6, which further comprises a
conductive resin coating B which is a resin coating formed on the  other of
said chemical conversion coatings and contains at least one  base resin bl
selected from the group consisting of a polyester- series resin, an
epoxy-series resin and an acrylic-series resin, a 25 nickel filler b2
composed of a scaly shape and a chainlike shape, and  at least one
lubricant b3 selected from the group consisting of  polyethylene wax,
carnauba wax and microcrystalline wax; said filler b2 being in a content of
from 10 to 70% by weight  based on the solid content of said base resin
bl, and said lubricant  30 b3 being in a content of from 1 to 5% by weight
based on the resin  solid content; and said conductive resin coating B
having a thickness of from 0.2  to 2.0 pm. 
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coatings and contains at least one base resin c1 selected from the 

group consisting of a fluorine-series resin, an epoxy-series resin, a 

polyester-series resin, an acrylic-series resin and a urethane-series 

resin, a heat  radiating material c2 containing at least graphite, and 

a conducting material c3 containing at least a nickel filler. 5 

 

35 8. The pre-coated metal sheet for slot-in drive cases  according to any
one of claims 1 to 6, which further comprises a heat  radiating and
electrically conductive resin coating C which is a  resin coating formed on
the other of said chemical conversion -45- coatings and contains at least
one base resin cl selected from the  group consisting of a fluorine-series
resin, an epoxy-series resin, a  polyester-series resin, an acrylic-series
resin and a urethane-series  resin, a heat radiating material c2 containing
at least graphite, and 5 a conducting material c3 containing at least a
nickel filler. 


