S . . A<t &
9704 <725 -2 METAL PLATE MATERI AL AND ELECTRONI C NACHJ&E%&’ bt
AND TOOLS OR I TS PARTS USI NG THE METAL PLATE MATERI AL

FI ELD OF THE | NVENTI ON . r The nrelateg to a
met'al plate material, for exanple, 9? % 2{ d|5J< ive
(HDD) .apparatus, and to parts of el ectyoni chne or

apparatuses utilizing the netal plate naterlal

BACKGROUND OF THE | NVENTI ON A hard dISk drive (HDD) fs used
as a storage medi um of a ut er, wor d ocessor, and the like, and
as a case nenber “of r@ma?@%ﬁ TRRIAL M%nﬂ'iqﬁ%ﬁ%#cml‘m%terl al's

are conventio 1 er..al um num di ecas terials
nave the o qiaNe s o s parts NS N e MR LA ERked AL
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al um num di ecast 20 materi al A& l?ﬁ‘ .ﬁg@ ected to Alumte
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al | oy plate inproved in fornablllty and/ or workability
material, for example, for a case of a hard disk drive

(HDD) apparatus, and to parts of electronic machinery and

tools or apparatuses utilizing the metal plate material.

10 | ~ BACKGROUND OF THE INVENTION
A hard disk drive (HDD) is used as a storage
medium of a computer, a word processor, and the like, and
as a case member of the hard disk drive, aluminum diecast

materials are conventionally used.

15 However, aluminum diecast materials have the
disadvantage of their heavy weight, making devices made
. from them difficult to carry with. Further, singe; for
treatment of corrosion-prevention and for coloring
~ treatment, the members made of an aluminum diecast
20

material are to be coated or'subjected to Alumite
(Alumirite) treatment one by one, the productivity and
cost are not advantageous.

Therefore, there was proposed an aluminum alloy

plate improved in formability and/or workability



2 ' -7 (hereinbel ow, abbreviated to formability, in sone cases), " by
formng a chromate filmon an alum num all oy plate and then by formng
an organic resin filmcontaining a "~ lubricant on the chromate film
(JP-A-6-55137 ("JP-A" nmeans 5 unexam ned published Japanese patent
application)). - However, ,since the alum numalloy plate has
t he organic resin filmcoated on Both surfaces of it, when it S
used for parts of electronic nmachinery and tools and the like, sthe
organic resin filmreleases a certain amunt 10 of gases, to cause the
probl em t hat t(lejeimbeliow,| abbreviateghdo orpedidity odindsomst caseEs) ,
Further, there was proposed anot her al um num plate for a floppy disk
drive case t hdY feFminghe iGhromate,fidm ofn@rerdamignm iad loyr @dge and

formability, and 5 | ect romagnetic shiel di ng . properties,, which was made
by ol i b By SRRt SHAR G, TR T BOSEALRING & o) Lo num

o1 oy Brate (B Sot T Gl BBl A1 (a5l BRSS! Slne
al 1oy g' a8 UM Add il e Ahlifddl slRRAILBYIICARIGES N0 o form
However, since the aluminum alloy plate has the

organic resin film coated on both surfaces of it, when it

is used for parts of electronic machinery and tools and

the like, the organic resin film.releases & certain amount

10 of gases, to cause the problem that the parts fail to

function property or do not work.

Further, there was proposed another aluminum
plate for a floppy disk drive case that was light in
weight and excellent in strength, formability, and
15 electromagnetic shielding properties, which was made by

forming an organic resin film on one surface of an
- aluminum alloy plate (JP—B—6-70870.("JP—B" means examined
Japanese patent publication)). However, it is accompanied
by the problem that the alloy plate ruptures (fractures)
20 dﬁring deep drawing processing to form it into a hard disk

case.

SUMMARY OF THE INVENTION

An object of the present invention is to provide



SUMVARY OF THE | NVENTI ON* An object of the present invention
Is to provide 3 a netal plate
.material for electronic nmachinery and tools, which is excellent in
formability and does not rel ease gases, which hanper the function of
parts or apparatuses of the el ectgonic machinery and tools, during the
use of 5 the electronic nmachinery and tools, and to provide parts or
apparatuses for electronic machi nery and tools wherein t he above net al
plate material is er and further objects, features

i ed, .
and advaft 3g&e oPl?ﬁe mavFeriadn fm Flsﬁﬁéamﬁnmécmnewf 2Bth t981lEme
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!nventors of égge%reaﬁﬁkh ﬂgﬁg OQheh%BPa%éoﬂnggfbé%§¥ o%SabBXEQELEated to

i nprove the f 1 of e ©% The

foregoing obj 8¢t +fk Eﬁ%cﬁ%%ﬁi%tmh@ﬁﬁ%%&@nagﬁstools,'during the use of

S the electronic machinery and tools, and to provide parts
or apparatuses for electronic machinery and tools wherein
the above metal plate material is used. |

Other and further objects, features, and
advantages of the invention will appear more fully from

10 the following description.

DETAILED DESCRIPTION OF THE INVENTION

Taking the above into consideration, the .
 inventors of the present invention, having intensively
15 investigated to improve the formability of metal
plate materials. |
The foregoing object of the present invention has
been attained by the following means :

(1) A metal plate material for electronic

20 machinery and tools, compriéing a metal blank that has a
tensile strength (pulling strength) of 75 MPa or more, a
pfoof-stress (load-bearing capacity) of 25 MPa or more,
and an elongation of 10% or more, one surface of which is
covered wiﬁh an organic resin film having a friction

25

coefficient of 0.3 or less, a surface roughness Ra of 1.0



been attai ned by the foll ow ng neans: (1) Anetal plate
el ectronic 20 machinery and tools, conprising a netal bl ank

materi al for

-that has a tensile strength (pulling strength) of 75 MPa or nore, a
-proof stress (| oad-bearing capacity) of 25 MPa or nore, and an

el ongati on of 10% or nore, bne surfaceyof which is covered with an
organic resin filmhaving a friction 5 coefficient of 0.3 or less, a
surface roughness Ra of 1.0 4 - to
3.0 [err]m and 3 t hi ckness of 6 #err m Qr _nore. (2) The
metal plate nEPerfatbmsofn@| cERoFkRESS OL (B KPNBFYMGFB-t 00l s as stated in
the above (1), wherein undecrcoat . is forned. op the_netal hlank, and
the said 5 organic res?ﬂ)f?Pﬁ1W?gﬁirﬁgatﬁnm?ﬁﬁréﬁ%dgﬂﬁd$}88§F9nlc

(3) The netal terj.a . electronic. maghi nery.and. t ool.s as
stated in themgkgégegg)géé . ?s & g%ﬁg?giﬁétﬁ%esﬁl8v8r§§ﬁrcwpg§9ﬁnfFPm
contains a | UghieaBbat is taeflelNEnS2hd hUPLICAIANRORAESER=CRG1E" OV Of
waxes, 10 fluororesins, and 1 norganic |ubricants. (4) The

netal plate nBtgahak £esifl 8£1/ONEC formedBANLAST ¥a2Aduhaskeoas . Stated in

t he above (1), (2), or

10

15

20

25

(3) The metal plate maferial for electronic
machinery and tools as stated in the above (1) or (2),
wherein the said organic resin film contains a lubricant,
and the §aid lubricant comprises one or more of waxes,
fluororesins, and inorganic lubricants.

(4)_The metal plate material for electronic
machinerf and tools as stated in the above (1), (2), or
(3), wherein the said organic resin film contains an
aggregate whose particle diameter value is greater than
the value of the thickness of the organic resin f£ilm.

(5) The metal plate material for electronic
machinery and ﬁools as stated in the above (4), wherein
the said aggregate comprises at least one of
polyamide(nylon, trade name)-series aggregatés or acrylic
aggregates. Herein, the term "aggregate" means a finely
divided powder of resins contained in the said organic
resin £ilm. |

(6) The metal plate material for electronic
machinery and tools as stated in the above (1), (2), (3),

(4), or (5), wherein the said organic resin f£ilm is



(SY, wherein the said organic resin filmcontains an aggr egat e whose
particle diameter value is greater than 15 the value of the thickness of

the organic resin film (5) The netal plate naterial for

el ectronic machi nery and tools as stated in the above (4), wherein
the said aggregate conprises at |east gne of pol yam de(nyl on, trade
name) - seri es aggregates or acrylic 20 aggregates. Herein, the term
"aggregate" neans a finely di vi ded powder of resins contained ¥n the
said organic resin film (6) The netal plate materia

for el ectroni@mposedyefi Akryean pnsl efaacsyhiedresinse epooe-garies?),
(3), 25 (4), or (5%, wherein the said organic resin filmis

5 conpoSetBF - aRtRELENCFART LS 1ERHENE  r BRPKE-SREIRF - ERFiRs,

resins, ethyle&e-sgries.resins epogg-series.resins, 1 Bhenol-series_
resins, fluorBPERPASSSHFePor§amie- SaPPERTeSins, Qr jpolygmide-series (7y A
part of elect%ggigsnachinery and tool s, conprising a netal plate
material as staf€d in any one of t he above (1), (2), (3), (4), (5),

and (6), the said metal (7y a part of electronic machinery and tools,
comprising a metal plate material as stated in any one of
the above (1), (2), (3), (4), (5), and (6), the said metal
plate material being formed with the surface having the
said organic resin film placed outside.

10 (8) An apparatus of an electronic machinery and
tools, comprisiqg a metal plate material as stated in any
one of the above (1), (2), (3), (4), (S), and (6), the
said metal plate material being formed with the surface
having the said organic resin film placed outside.

In the present invention, the metal plate
material may be made of any metal material, such as steel,
stainless steel, copper, and aluminum, and particularly
alumiﬁum alloys are suitable, because they have a desired

strength, they can be readily colored, and they are

20 jightweight.

In the present invention, the reason the tensile
strength is defined to be 75 MPa or more, and the proof
stress is defined to be 25 MPa or_more; is that if the
tensile strength is less than 75 MPa, or if the proof

. 2 . R
3 stress is less than 25 MPa, the metal plate material is



pléte mat eri al being forned with the surface having the said organic

resin filmplaced outside. 10 (8) An apparatus of an electronic
machi nery and tools, conprising a metal plate nmaterial as stated in
any one of the above (1), (2), (3), (4), (5), and (6), the said
metal plate material being formed withghe surface having the said
organic resin filmplaced outside. 15 _ In the present I nvention
the netal plate mat eri al nay be nmade of any netag nateria:, fuch as
st eel , stai nl ess, steel,, copper, and alum num and particularly
alumnumall o ihan &t He'gai%%“etdné’f H& @ssegddiedednto a daxdhgt h,

they can be readj,l y..col or nd t are 20 lightwei ght .. p . I n
the present i ncggn ogee T r%%eb]ﬁ’ tTe SR 9e the e\ﬁ%f"%@ﬁd't% s gefined 1o

ion, the

be 7S NP o B e ST U AP cnacl P SR 2 IR

nore, is that tensil'e strengt

proof 25 stregsy | e Sfetd b Po MR td At 1BLAl Aﬁl&%d% dé;il; 3%

6 defornmed when it is forned or I's assenb to a di sk

case. Furt I%er,fdied a5 D Hdwd el pfwadd s, is defi ned to be 10% or nore
Is that, if the elongation is | ess than

In the present invention, the organic resin film
is formed only on one surface of the metal plate material,
to prevent the harmful influence of gases otherwise
released from the organic resin, by forming the metal

;0 plate material with the surface on which the organic resin
film is formed placed outside. |

In the present invention; although the organic
resin £ilm may be formed directly on the metal plate
material that has been degreased, preferably an undercoat
15 is formed on the metal plate material, and then the
orgaﬁic.resin film is formed on the undercoat, because the
corrosion resistance and the adhesion are improved. To
form the undercoat, for example,.chemical conversion
treatment, Alumite treatment, and the plating method can
20 pe employed.

In the above chemical conversion treatment, any
treatment liquid, for ekample, of a reactive-type or
coating-type chrpmate—series, zirconium-series, tiﬁanium-
series, and phosphate-series, can be used. Among them,
25

the chemical conversion treatment wherein use is made of a

treatment liquid of a chromate-series, a zirconium-series,



10§& the metal plate material is ruptured when it is 5 forned to a hard

di sk case. In the present invention, the organic resin film
is formed only on one surface of the netal. plate material, to prevent
t he harnful influence of gases otherw se rel eased fromthe organic
resin, by formng the netal * 10 plate material with the surface on which
the organic resin filmis formed placed outsi de. In the
present invention, although the organic resin filmnmay be fornméd

directly on the_ net mat eri al t. has been degreased,

. h
preferably an ?ﬁa%r%lo%\{)l!‘ﬁ%g'?iri‘%? ned B’ﬁe%%’éa ® a7 pl LR ‘?’ér?‘éq“,;lpla?\d t hen
' in filmis. e undercoat. because the
Lgfrosionopggﬁ% éﬁ%%lgﬁ%a+%%%§hﬁggrgﬁgg?%g?hpﬁﬁﬁéﬁEe1?9r ormiﬁﬁﬁzige
d : VeLSi o .
reatmont | anc RorBi Sy, fE6E SRamBRE; CEBy Yunostod [SSERLy) UM (S |
the above chemical CONVoff OBrksRBt BoEin Y 1m may BEHLEI of | Quish 1 £ 0T

exanpl e, of a reactive-type or coating-type chromate-series,
zi rconi um Seri e8sihé | aBstdt resinspré€hylanél ShOsPhatss 5084 | esporplsdpidised.

Among them . 25 the chenical conversion treatnment wherein use is made of a
treatnent |iquresiisa phennbtsesies esesingj rfhmroreeines, polyamide
resins, and the like, or copolymers of these resins.
The organic resin film may be formed, for
example, by a coating method as a coating, or by a method
10 wherein a film resin is bonded (laminated).
When the organic resin film is formed by
thé coating metﬂod, & good result can be obtained if
suitable amounts of a surface-active agent, a leveling
agent, a suspension stabilizer, an antistatic agent, and a
13  thickening agent are added.
In the pfesent invention, by making the
friction coefficient of the organic resin film to 0.3 orx

less, excellent formability can be secured.

To bring the friction coefficient to 0.3 or

20 less, for example, a method wherein an organic resin film
itself héving_a low coefficient is used, or a method
wherein an organic resin with a lubricant added théreto is

'used, may be employed.
As the above lubricant, for example, a petroleum

25

wax, such as a polyethylene wax and a polypropylene wax; a



7 . or atitaniumseries is preferable in view, for exanple, i

the productivity, the cost, and the performnce stability (for
exanpl e, the adhesion property). The organic resin film my
be made of acrylic 5 resins, ester resins, ethylene-series resins,
epoxy-series resins, phenol-serieg resins, fluororesins, polyamde
resins, and the like, or copolyners of these resins. . The
organic resin filn1nay be formed, for exanple by a coating nethod as

a coating, 10, wherein_a bonded (l.am nat

a,coat 110, or By gafeLbod 10, waer el n g Lh! JLkeok nelsobended (Lamnalsd)
resul ¢ can beggbh2ygcd pi1yecny Tk BLE-AIRILEAR! Frpls BGA-gCt I ve agent

a leveling S|on sta I'Z€r, an'an I'c agent, and a

15 th'Cke”'ngpéﬂfG_ ?I?déﬂge@luorlde an_inorghRithEuBLESERt 'QMEﬂtégn by

maki.ng t he ion coefficient of the ofganic resin fifmto

| ess, excell e?ia pRifebahdt olybdbaumeaikflfide; or a mixturdOtRek8gst he
friction coefficient to 0.3 or 20 less, for exanple, a nmethod wherein an

organi ¢ resi ncanlbe useditself having a | ow coefficient is used, or a
met hod wherein an organic resin with a lubricant added thereto is
If the amount of the lubricant that is contained
in the organic resin f£ilm is less than 0.5% by weight, a
satisfactory lubricating effect cannot be obtained, in some
cases. The larger the amount of the lubricant is, the
10 1lower the friction coefficient is} However, if the amount
of the lubricant is over 30% by weight, the adhesion power
beﬁween the organic resin f£film and the metal plate
material is lowered, in some cases. Accordingly, the |
amount of the above lubricant is preferably 0.5 to 30% by
15 weight. |
In the pfesent invention, by adding a coloring
pigment or a dye to the organic resin film, for example,
the resulting metai plate material can have the property
of design or a step of painting the resulting metal plate
20 material can be omitted. Furthef, by adding a silica
compound or an alumina compound, the organic resin film
can be strengthened and the formability can be improved.
- Since the addition of an excessive amount of those
compounds may lower the film performance, it is required

25 to be careful in the amount for use.

In the present invention, the reason the surface



uséd, may be enpl oyed. As the above lubricant, for exanple,
a petroleum 25 wax, such as a polyethylene wax and a polypropyl ene wax; a
8 natural wax, such as carnauba wax; a fluororesin conpound,

such as a polyethylene tetrafluoride (PTFE) and a ~polyvinylidene
fluoride; an inorganic lubricant, suchaas graphite and nol ybdenum
disulfide; or a mxture thereof 5 can be used. . If the
anount of the lubricant that is contained in the organic re5|n:f|InL|s
| ess than 0.5% by,wei ght,, a sati sfactory | ubticating effect cannot be
obt ai ned, in §8H§hnesg gﬁsgg.t¥ﬁe°F§PQéF Fﬁ§¥&ngﬁ &f F%§1PSSrF8aPP is,f
the 10 |ower ;the fri.gtion efficient is. However, if. the apgount of -
t he Iubricantlrg 39e9%3 Jb&gwg%ﬁh }%tﬁ@ea3H§¥$8ﬁ_ﬁ8ﬁgpness Egeﬁﬁeéﬁsﬁhe
organi c resi nghilymyapd e JiRidls R .t a  L.gyer lL.n_sone
cases. Accordf%éh } Phghn a%ggﬁt%%? #ﬁgpéggvghku PF%&S.W?SS%PeFQPany
0.5 to 30% by shh31We @Bt keep the lubricanEnsEQﬁsEEEESE&,'Qﬁ%@%!?gitpér

addi ng a col oring pi gnent or a dye to the organic resin fi

exanple, 35 surface roughness Ra is over 30 um, the lubricant goes
into the recesses and has difficulty coming out of the
recesses to the surface, leaving parts near the tops of
projections on the surface almost free from the lubricant.
Thus both cases make the formability poor.

10 To control the surface roughness of the organic
resin film to 1.0 to 30 um, use can be~made of any method,
such as a metho& wherein an aggregate whose particle
diameter value is greater than the value of the thickness
of the organic resin film, is incorporated in the organic

15 resin film, and a method of rolling by using a roll having
a rough surface. As.the'aggregate, any aggregate can be
used, such as an acrylic resin aggregate and a polyamide
-(nylonj aggregate.'

The inclusion of the aggregate improves the

- 20 formability and provides decoration. In passing, the
surface roughness Ra of the resin film is most desirably 5
to 20 pum.
| The high formability in the present inveﬁtion is
attained by the synergistic effect of the mechanical

25

'prbperties of the metal blank and the friction coefficient



the resulting metal plate material can have the property of design or
a step of painting the resulting netal plate 20 material can be omtted.
Further, by adding a silica conmpound or an al um na conpound, the
organic resin film can be strengthened and the formability can be

I nproved. Since the addition of gmp excessive anount of those
conpounds nmay |lower the filmperformance, it is required 25 to be careful
in the amount for use. In the present invention, the:reason
t he surface ness Ra of

9. .ro Q
the organic r@gpwtpﬁlﬁPFgéﬁngHBHthsEGOf thel969?8l§orF§+P]g$ f's that if
t he surface roughness Rin'%gke??gse t_Egggn%%gn[egﬁLnke%§§§f?§§afor keepi ng

the lubricant are too aFl'ow {0 Keep the Iubircan ctory,

while if the BiekhEdsCoEOVERNE aﬁici%iﬁﬁe&53§e%$ﬁ%hg£otﬂg kURR! 6ant goes

into the recesses and has difficdlty comng ou recesses to the

surface, |eavindgePakt asN€d11b64R.108F ehe thicRhEEECL50M8s8NthAR BUlkace
al nrost free fromthe | ubricant. Thus both cases make the formability

poor. 10 5 when thel@ogfihgolist karsuetaeat,ovabnessial fillg eadaBkChe
resin filmto 1.0 to 30 [err]m use can be nmade of any nethod,
spread uniformly and the resin film on projections is
separated, to lower the formability. However, when the
organic resin film is too thick, the internal stress of
the film is increased and the organic resin film cannot
10 follow the deformation of the metal blank being formed,
an¢ it will separate, in somé cases. Therefore, the
thickness of thé organic resin film is desirably 50 um or
less. The organic resin layei may be made up of two or
more layers, to imprbﬁe the adhesion and the corrosion
15 resistance. When two more layers are formed, the adhesion
énd the corrosion resistance are improved more.
As is described above, since the metal plate

material of the present invention use a metal blank

excellent in mechanical properties, on one surface of

20 which is formed an organic resin film having a thickness
of 6 um or more, a prescribed friction coefficient, and a
prescribed surface roughness, the metal plate material is
excellent in formability. By forming the metal plate
material into a part with the.surface on which the orgénic.

25

resin film is forméd placed outside, parts or the like



such as a nethod wherein an aggregate whose particle di aneter value is
greater than the value of the thickness of the organic resin film is
i ncorporated in the organic 15 resin film and a nmethod of rolling by
using a roll having a rough surface. As the aggregate, any aggregate
can be used, such as an acrylic ngsin aggregate and a pol yam de

(nyl on) aggregate. The inclusion of the aggregate inproves
the 20 formability and provides decoration. In passing, t he sérface
roughness Ra of ,the resin fi st _desirably 5 to 20 [grrlm

The high 1 or mbHH B9 Rt RELAPEs BHER, HogRe) SREFL-ELL otpdfifds B ine
synergistic ebbighsgh heneRBBrGahic2BeRIAPRE AT SaRE LRE-BRLAL BhaNk and

the friction coe

the surface VPHQQQGS§ prhgﬁtﬁégﬁnfﬁnEﬁin Ehbakab%ytfor long #?Figﬁ

present invention, the reason hi ckness o he or gani mis
defined to beog keme].m or nDre S as follows. If the thickness is |ess
than 6 [err]m 5 when the fornming is carried out, the resin filmcannot be

spread unlﬁorn1y and the resin filmon prOJectlons IS
EXAMPLES
Hereinbelow the present invention is described
with reference to Examples in detail.

Example 1
10 The aluminum alloy plates (metal blanks), having
a ;hickness of 0.75 mm, shown in Table 1 were degreased
an& were washed Qith water, and an undercoat was applied.
Then, organic resin films were formed on the aluminum
alloy plates, to make metal plates.for electronic
13 machinery and tools. For the above degreasing, Fine
Cleaner 364S (trade name), manufactured by Nihon .
Parkerizing Cq., Ltd., was used. The undercoat was
applied by the methods shown in Table 2. For the organic
resin films, the organic resins shown in Table 3 were
20 ysed. The organic resin films were formed by the coating
‘method or the laminating method. With respect to the
~organic resins containing aggregate, the roughness of the
surfaces of the organic resin films varies depending on
_ the thickness of the formed organic resin films.
25 Additionally stated, cases that were not to be subjected

to the application of an undercoat were included.
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separated, to lower the formability. However, when the organic resin
filmis too thick, the internal stress of the filmis increased and
the organic resin filmcannot 10 follow the deformation of the netal

bl ank bei ng forned, and it will separate, in sone cases. Therefore,

t he t hi ckness of the organic resigpfilmis desirably 50 [err]m or

| ess. The organic resin |ayer nmay be nmade up of two or nore | ayers, to
i nprove the adhesion and the corrosion 15 resistance. Wen two nare

| ayers are forned, the adhesion and the corrosion resistance are

i nproved more. ¢ Samplespgqre quc qWedraporde sbradnedemesadl pl ate

" material of th resent jnventjon yse a nmetal bl ank excellent in

nmechani cal pr @g'@r%ﬁse's a %Yf'e i‘iﬂ%&&l&ﬂ 6 Onbgessdngs Fesdsirgss ¢
resin film hayjn hi ckness f errlmor nore, a prescribed
friction coef |e(§%e§1n$’%§ﬁ:d'ggasced bl?)rtgéec%e[o]@ ‘5@%@%‘%\9&%% O% he net al
plate materi al.d ; X te J Sf Qﬁai.i ) ryp.ng .t he al plate
material into cg“%éarﬁlsy?nrgh%esgsl ufrdflg'clen%n_ éll(ﬁ?/ttﬁl;%y 6’];°8‘§%tcl%_“fs orfg‘s%‘fhﬁ film
is forned 5'a%&@é@#ﬁ“ﬂﬂ%eﬂ¥¥3ﬁ5ﬁﬁré'Bi%géﬁigated in the safld manf@l-.be

soiled with gases that will otherw se b
The results are shown in Tables 4 to 6.

(1) Formability.
A volatile lubricant (G-6281, manufactured by

Nihon Kosakuyu Co.) was applied to the surface of each of
10 the samples on which the organic resin film was formed,
anq the sample was subjected to deep drawn process, to be
formed into a cflinder having a diameter of 33 mm, with
the surface on which the organic resin film was formed
placed outside, thereby finding the limiting drawing rate
13 (L.D.R). L.D.R. is a value given by the following formula,

and it.shows that the higher the value is, the better its

formability is.

L.D.R. = -Jaximum drawn blank diameter
T diameter of the punch (33 mm)

20 One showing a limiting drawing ratio (L.D.R.) of

2.12 or more was rated "@ ", one showing a limiting
drawing ratio (L.D.R.) of 1.91 or more but no more than
2.09 was rated " O ", and one showing a limiting drawing

ratio (L.D.R.) of 1.88 or less was rated " x ".



rel eased fromthe organic resin film and therefore the parts or
appar atuses function favorably for a | ong period of time. 5
EXAMPLES Her ei nbel ow t he present invention is described
with reference to Exanples in detail. Exanple 1 10 The

al um num al l oy plates (netal bl anks), imving a thickness of 0.75 mm
shown in Table 1 were degreased and were washed with water, and an
under coat was appl i ed. Then, organic resin filnms were formed on -t he
al um num E%||O¥) ates, to rrakg netal plates for electronic 15

machi nery and_?doigggﬁfﬁlpﬁéaﬁ&i? %ﬁ%ﬁeasing, Fi ne Cl eaner 364S
(trade nanme), manufact ur ' 2 ri.zi.ng . . d.
The undercoat was _ a‘Ig% %&H‘g%%{lﬁlg r]r:eetsﬁ'? s%&eév?ﬁ%_ itn gt‘i‘l‘l&eﬂfie %%‘rs #?1:2‘ _
or gani ¢ o35 ithd idaip1 dsN BrOKGARIC hRS Iy @MesinT 206 Falehde 20
used. The organic resin filns were forned by the coating - nmet hod or the

| ami nati ng netfRetedN (ithd eugelcd THAE wouldc@NFa thids RheC AN NY
aggregate, the roughness of the surfaces of the organic resin filns

vari es depéndisurfate of thealsh )chvaas i nfestigyaftedied Ty dnive stagjat ifod s.
25 Additionally stated, cases that were not to be subjected =~ .to the
application ofwasn amddrechatutwerse fialdlawded.the surface of the sample, on
which the ofganic resin film was formed, was sealed. The
sealed sample was allowed to stand, in a sealed contéiner
kept at 80 °C, for 24 hours; thereafter -the container was
10 brought to room temperature, to allow the released gases
' to_condense on the inner surfaces of the container; then
thé inner surfaées of the container were washed with a
solvent (isopropyl alcohol), so that the condensed gases
might be dissolved in the-solvent; the solvent was
13 condensed, and gas énalysis was carried out by FT-IR
(Fourier transformation-infrared spéctrometry). One, in
which an organic compound was found, was rated " x ", and
one, in which no organic compound was found, was rated
"O".
20 In passing, for comparison, metal plates, on
both surfaces of each of which an organic resin film was
formed, were also tested, with only one surface of the

organic resin film sealed and the other surface of the

organic resin film exposed.



12 - Sanmpl es were cut out fromthe obtained netal

plates, and the formability and the outgassing resistance wer e

i nvestigated by the bel owshown nethods. For conparison, those falling
outside the conditions of the 5 present invention were investigated in

t he sane manner. The résults areighown in Tables 4 to 6. (1)
Formability A volatile-lubricant (G 6281, manufactured by

Ni hon Kosakuyu Co.) was applied to the surface of each of 10 the sanples
on which the gggfgl resin filmwas forned, and the sanpl e was

subj ected to deep drawn process, to be formed into a cylinder having a

di aneter of 3 sur.face_on whi rg c resin film
was for ned glﬂn}am%gnSU?gldeﬂefﬁﬁﬁﬁgy FFﬁﬁPﬁﬁﬁ BrPPgltlﬁ OREANFAG rate
15 (L.D.R . L¥®:-R i8lL%¥aPfe gi ven by theM?BIIomnﬁ e8fnul a, * and it
shows that the hi ghePetfd value is, the better its MP2 formability is.

= maxi num drawn bl aRkaBkanet er L.D.R = dianeter of the punch
(33 Mm) 20 oTe Stow ko Tt g—drawr g ratto—( bR~ of
2.12 or nore vA3 ratdd000 ", one g%omnng a PBrmiting 25 drawkfig ratio
(L.D.R) of 1(B) or 8668 but no n@e than 108 40 30

(c) 3003 H12 133 123 10

(d) 5052 O 192 89 25

(e) 5182 O 290 148 21

(£) 5182 H34 329 231 18

(9) 1050 C 60 20 25

(h) 5052 H38 290 255 7

Table 2

No. Application of an undercoat

A Phosphoric acidechromate treatment
B Chromic acidechromate treatment

C Alumite treatment

D Degreasing (aluminum matrix)




2.09 was rated " 0 ", and one showing a liniting draw ng ratio
(L.DDR') of 1.88 or less was rated " X'

13 (2) Qutgassing resistance The out gassing resi stance
of the surface of each of the sanples on which the organic resin film

was not formed (the surface that uld constitute the inner 5 surface
of a case) was investigated. The inveStigation was carried out as

foll ows: the surface of the sanple, on which the organic resin filmwas
formed, was seal ed. The seal ed sanple was allowed to stand, in a seal ed
cont ai ner Tadde ax 80[err]C, for 24 hours; thereafter the container was

10 brought to-reemtenperature—to—attow-thereteased—gases——to condense
on the inner Nar.fadezyaofid heesdontfdilmer Addisrive (aggereigarter) surfaces of the
cont ai ner wer e—washed—w-ih—a——-r~solvet—(sepropyH—ateehel—soe—t hat the
condensed gasex pdmﬁgtdxe di ssol ved Adritlie @QYgeifatd he sol vent was 15
condensed, and gas pyljertiplams carri ehiliky dgbddgate (Fourier

transformati orLJ.rﬁ.r_a.r_e.d.ﬁ.p.emJ.o.rre.uy_)--_Qle. dno___ which.an arganic
conpound . was faqund,p £ ethe antycry1i@Wygrdyaid ch no organic
conpound was fqynd@ éfgfc Acrylic aggregate

e Epoxy Acrylic aggregate

£ Nylon Nylon aggregate

g Polyester Nylon aggregate

h Polyester Acrylic aggregate, and PTFE

i Polyester Acrylic aggregate, PTFE,

and black pigment
j. Polyester
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Tabl e
Pol yest er
and PTFE"

Epoxy
g

] -

Pol yest er

Acrylic aggregate
e

Nyl on aggregate

Pol yur et hane
Acrylic aggregate,

a
o
crylic aggregate

Degreasing (al um num matri x)

Pol yet hyl ene
Pol yacryl

Nyl on

Pol yest er

Al'umte treatment D
3 No. Oganic resin film Additive (aggregate)

Acrylic aggregate b

Acrylic aggregate d
Acrylic,aégregate f
Nyl on aggregate h
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19
each of the

4 to 6,

[err]

As is apparent fromthe results shown in Tabl es

17 [err]
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23, the netal blank was |ow in elongation, they were poor 10 in

formability. In No. 24, since the organic resin film was thin, the
resin filmseparated and the netal plate ruptured when the form ng was
carried out. Since, in No. - 25, the organic resin filmdid not contain
aggregate, the surface roughness was small, and since, in No. 26, in

15 conparison to the value of the dianeter of the aggregate, t he val ue
of the thickness of the filmwas snmall, the surface roughness kecane

excessive, in eirther ca satisfactory lubricity_ could not he

obt ai ned, and : theré%br’% Fﬁ’é’aﬁ?&tf F2% trt?ﬁ?&t\ﬁhéf%?e%ﬁﬁﬁﬁ%s

[ S [ [ cqefficient o e
g?g;ﬁ{gl?gs?ﬁhfFFRF&g?aﬁg}ggiQﬁ%b%ﬁgﬁg{b%f;%.mﬁie P&pt e&qﬁiﬁ?qrmaforning
was carried Oﬁhvehlﬁg.u?l' fds. 1 o '1?‘39&@6 egcrcgﬁ.'l'e‘fx]tr ot %@g’%%élgﬁ on

a#ge volune o

bot h surfaces, ases Wwas' released. _ _
20 and oulR@alBlhiak Rlkaligtadlcel.he present invention obt ai ned in
Exanple 1 were subjecCted td deep drawni ng process to form boxes, with

the surfacd on which than con®r@aati,C thesmethil Hletes’ ¥l aeduisi de,
and the of Comparative Example ruptured when they were formed,
since an organié resin f£film was not formed. Since in No.
22, the metal blank was low in proof stress, and in No.
23, the metal blank was low in elongation, they were poor
10 in formability. In No. 24, since the organic resin film
was thin, the resin film separated and the metal plate
ruptured when the forming was carried out. Since, in No.
25, the organic resin film did not contain aggregate, the
surface roughness was small, and since, in No. 26, in
15 coméarison to_the value of the diametér_df the aggregate,
~the value of the thickness of the film was small, the
surface roughpess became excessive, in_either case, a
sat;sfactory lubricity could not be obtained, and
therefore the meal plate ruptured when the forming was
20 carried out. 1In No. 27, since the friction coefficient of
the organic resin f£ilm was large, the metal plate
ruptured when the forming was c&rried out. In No. 28,

since the organic resin film was formed on both surfaces,

a large volume of gases was released.

25 Example 2



5 boxes were used as outer frames of HDD cassettes. They were
used for a long period of time, and there was no sign what soever that
the function of the cassettes was | owered. Al t hough t he
present invention has been 10 described in the case wherein, as a netal
pl ate, alum num ~alloy metals wereygised, and they were used for cases
of HDD cassettes, the sane effect can be obtai ned when the

present invention using copper plates or steel plates, i nst ead- of
alumnumal loy plates, is applied to 15 constitutional nmenbers of

appar atuses, such' as coﬂ[b\@t aefal plafies Wér Fher Presests invention

Havi ng descrlbed our invention as related to the present enbodi nents,
it is our int&kY ad-ﬁefjhd-tn EremRd® L waRe Srhiectsd tondesP IFamynst the

details of the pt i Qn, unless ot W S ecified, .b r at her
const rued bro:?(ﬂ"&f:%ﬁist H'1°n ﬁc g’;ﬂ fg'ﬁe %§é1% whic L{:lt%‘

acconpanyi ng ¢l

faéyic resin film was formed placed outside, and the
5 boxes were used as outer frames of HDD cassettes.

They were used for a long period of time, and
there was no sign whatsoever that the function of the
cassettes was lowered.

Although the present invention has been

10 described in the case wherein, as a metal plate, aluminum
al;oy metals were used, and they were used for cases of
HDD cassettes, the same effect can be obtained when the
present invention using copper plates or steel plates,
instead of aluminum alloy plates, is applied to

15 constitutional members of apparatuses, such as computers

and word processors.

Having described our invention as related to the
present embodiments, it is our intention that the
20 jnvention not be iimited by any of the details of the
description, unless otherwise specified, but rather be

construed broadly within its spirit and scope as set out

in the accompanying claims.



WHAT WE CLAIM | S 1. Anetal plate material for electronic
machi nery and tools, conprising a netal blank that has a 5 tensile
strength of 75 MPa or nore,—a—proof stress of 25 MPa or nore, and an

el ongation of 1?”' Ik i-n one ~surface of the netal blank is
covered with an M"m,ﬂ"" Eﬂgl n fil2h having a friction coefficient of

0.3 or less, Csuktace s hness Ra of 1.0 to 30 [err]m and a

t hi ckness of 6 10 [err]mor nore. 2. The netal pfate
material for tr%?b%&ﬁ nachlnery and tools as clainmed in claim1,
wherei n an M 2% ormed on the netal bl ank, and the said 15
organic resin filmis formed on the said undercoat. 3. The
netal plate materi al for el ectronic - machi nery and tools as clainmed in
claim1l1, wherein the sgj ‘i'né%:ra‘?ia 1(‘ate6§4al%e§:5_%ql ¢gpt éh. tg_z.ohljl_gri cant, and
the said 20 |[|ubricant conprlses orle or nore of waxes, fluororesins,

and i norgani C gadiine3¥ and tools, comprisingda EB%aEEbibnR|%hﬁt”Eh%rha| for
el ectronic machi nery and tools as clainmed . in claiml1l, wherein the 25
sai d organs ¢ nesisild lsereanitl RE A5 Y eFAmerehoacproof stress of 25

MPa or more, and an elongation of 10% or more, wherein one

surface of the metal blank is covered with an organic

resin film having a friction coefficient of 0.3 or less, a

surface roughness Ra of 1.0 to 30 um, and a thickness of 6

10 um or more.

2. The metal plate material for electronic
machinery and tools as claimed in claim 1, wherein an
undercoat is formed on the metal blank, and the said

15 organic resin film is formed on the said undercoat.

3. The metal plate material for electronic
machinery and tools as claimed in claim 1, wherein the
said organic resin film contains a lubricant, and the said

20 lubricant comprises one or more of wéxes, fluororesins,

and inorganic lubricants.

4. The metal plate material for electronic

machinery and tools as claimed in claim 1, wherein the

25 said organic resin film contains an aggregate whose



pafticte di aneter value is greater than the value of the t hi ckness of
t.he organic reS|n film : 5. The netal plate material for

el ectronic ll]mn”ﬂm”mol S as cI aimed in claim4, wherein the

sai d aggregate st one of pol yam de-series aggr egat es
or acrylic aggrégates 6. The netal plate material for
electronic 10 nachlnery and tools as clained in claim1, wherein the

said organic resin filmis conposed of at |east one of acrylic- resins,

ester-seri esg S ile ‘%f:.@frle%? SRS i s greraetsérlnstha?ro% SRS J:‘?Sﬂl’{és

phenol -seri es resins ororesins am de-seri €s resins.
7. A part of ﬁq{lﬁ, &{% GHER qrhq.{]f/c %J&P@Jﬁm conprising a net aI
plate materia erein the net materi al conprises a netal
bl ank that has a tensile strength of 75 MPa or nore, a proof stress of
25 MPa or 20 nore, and an el ongation of 10% or nore, and wherein one

5. The metal plate material for electronic

S machinery and tools as claimed in claim 4, wherein the
said aggregate comprises at least one of polyamide-series

aggregates or acrylic aggregates.:

6. The metal plate material for electronic
10 machinery and tools as claimed in claim 1, wherein the
said organic resin film is composed of at least one of
acfylic resins, ester—series resins, ethylene-series
resins, epoxy-series resins, phenol-series resins,
fluororesins, or polyamide-series resins.
15
7. A part of an electronic machinery and toole,
comprising a metal plate material, wherein the metal plate
material comprises a metal blank that has a tensile
strength of 75 MPa or more, a proof stress of 25 MPa or
20 more, and an elongation of 10% or more, and wherein one
surface of the metal blank is covered with an organic
resin film having a friction coefficient of 0.3 or less, a
surface roughness Ra of 1.0 to 30 um, and a thickness of
6 pm or more, the said metal plate material being formed

25 with the surface having the said organic resin £film placed



surf ace of the metal blank is covered with an organic resin film

having a fric ffICIent of 0.3 oR3less, a surface roughness Ra

d 25 with the surface havi ng the said

organic resin

of 1.0 to 30 [ and a ess of 6 [err]mor nore, the said
net al platelnaQW“@&” ﬂﬂﬂ”}y g,

out si de.

sTh’e part of an el ectronic nmachinery and

as claimed in claim7, mhereln an undercoat is 5 forned on the netal

bl ank, and thgs3dled Oorganic resin film
9. The part of an el ectronic nachinery and

t ool s

is formed on the said undercoat.
tools as clained in claim?7,

wherein the said organic 10 resin filmcontains a |ubricant, and the said

conprises one or nore of: waxes, fluororesins, and i norgani c
8. Thelpartheofhan elfectronliecmachinexryclandery and 15

tools as clainmed in claim7, wherein the said organic '

| ubri cant
| ubricants.

S formed on the metal blahk,.and the said organic resin film

10

15

20

25

tools as claimed in claim 7, wherein an undercoat is
is formed on the said undercoat.

9. The part of an eleétronic machinery and
tools as claimed in claim 7, wherein the said organic
resin f£ilm contains a lubricant, and the said lubricant
comprises one or more of waxes, fluororesins, and

inorganic lubricants.

10. The part of.an electronic machinery and
tools as claimed in claim 7, wherein the said organic
resin film contains an aggregate whose particle diameter
value is greater than the value of the thickness of the

organic resin film.

11. The part of an electronic machinery and
tools as claimed in claim 10, wherein the said aggregate
comprises at least one of polyamide-series aggregates or

acrylic aggregates.

12. The part of an electronic machinery and



resin fil mcontains an aggregate-whose particle dianeter value is

greater than the val ue of hickness of the organic resin film 20
11. The part of BMM@&EGQ(‘BMMM nery and tools as clained in claim
10, wherein the s . « conprises at |east one of

pol yam de-series aggregates or acrylic aggregates. 25 - 12,
The part of an el ectronic nmachinery and . tools as clainmed in
claim7, wherein the said organic resin filmis conposed of at |east
one of acryli coodsi ms, claimédstier cdedmed ,r wbemeinethel saddsergssicesi ns,
epoxy-series : resins, phenol-series resins, fluororesins, or polyam de-
series resinsxesin £ilm is compoged &f Aparastsobe af arsyviisnresinshi nery
and tools, conprising a nmetal plate nmaterial, wherein the nmet al

material conpASEEL-SSRIES TSNS 1t /D eySRELSS| £9518S s LPONYTASEE eSS MPa

i 0,
or more. a Progle Sl 035 2 123 MR resing, "Hifiordtadhe! B98HIAnghiel0% OF

5 series resins.

13. An apparatus of an electronic machinery and
tools, comprising a metal plate material, wherein the
metal material comprises a metal.blank_that has a tensile

10 strength of 75 MPa or more, a proof stress of 25 MPa or
more, and an eldngation of 10% or more, and wherein one
surface of the metal blank is covered with an organic
resin film having é friction coefficient of 0.3 or less, a
surface roughness Ra of 1.0 to 30 um, and a thickness of 6

" um or more, the éaid metal plate material being formed
with the surface having the said organic resin film placed

outside.

14. The apparatus of an electronic ﬁachinery
20 and tools as claimed in claim 13, wherein an underxcoat is
formed on the metal blank, and the said organic resin f£ilm

is formed on the said undercoat.

15. The apparatus of an electronic machinery

25 and tools as claimed in claim 13, wherein the said organic



sur-face of the netal blank is covered wth an organic resin film

having a friction coefficient of 0.3 or | ess, a surface roughness Ra
of 1.0 to 30 [ mrkness 6 1 mor nore, the said netal
plate materi a||mmlmmnuﬂmu with the surface having the said organic
resin filmplaced® - but$ 14. The apparatus of an
el ectroni c machinery 20 and tools as claimed in claim13, wherein an

under coat |s formed on the netal blank, and the said organic tesin
film [ n : e

appar at us of an%éggg?ggh%gﬁﬁégﬁg 3 qﬁ& d too ghgssgﬁgi%gg¥?ﬁalﬁéin113,

wherein the ShiG3Y Gne or more of waxh%S'ElEbEﬁt%%&h%'n%nﬂ | ubricant,
and the said | ubricant conpri ses one or nore of waxes, fluororesins,

- and |norg%@ﬁ§4dﬂawyﬁyﬁ$aants 5 16. The apparatus of an
el ectroni ¢ machi nery
5 16. The apparatus of an electronic machinery
and tools as claimed in claim 13, wherein the said organic
resin film contains an aggregate whose particle diameter
value is greater than the wvalue of the thickness of the

organic resin £ilm.

10
17. The apparatus of an electronic machinery
and tools as cléimed in claim 14, wherein the said
aggregate comprises'at least one of polyamide-series
aggregates or acrylic aggregates.
15

18. The apparatus of an electronic machinery
and tools_és claimed in claim 13, wherein the said organic
resin film is composed of at least one of acrylic resins,
ester-series resins, ethylene-series resins, epoxy-series

20 resins, phenol-series resins, fluororesins, or polyamide-

series resins.



and-tools as clainmed in claim 13, wherein the said organic resin film
contai ns an aggregate whose particl-e di-aneter value is greater than

t he val ue of the thickness of the’ organic resin film 10 :

17. The apparatus of an el ectronic nmachi nery and tools as clainmed in
claim14, wherein the said - aggre&éte conprises at |east one of

pol yam de-seri'es - aggregates or acrylic aggregates. 15

18. The apparatus of an el ectronic nachinery and tools as claifred in

claim 13, wherein the said or ggddnracT oF &8E giddfidsyraonposed of at | east
one of acrylic resins, ester-series resins, ethylene-series resins,

epoxy-series 20 resins, phenol-series resins, fluororesins, or polyam de-
series resins. ' :

METAL PLATE MATERIAL AND ELECTRONIC MACHINERY

AND TOOLS OR ITS PARTS USING THE METAL PLATE MATERIAL

There is disclosed a metal plate material for
electronic machinery and tools, which material comprises a
metal blank that has a tensile strength of 75 MPa 6: more,
a proof stress of 25 MPa or more, and an elongation of 10%
10 or more, wherein one surface of the metal blank is covered
with an organic resin film having a friction coefficient
of 0.3 or less, a surface roughness Ra of 1.0 to 30 um,
and a thickness of 6 pm or more. This metal plate
‘material for electronic machinery and tools is excellent
1§ 4in form- and/orx woﬁk-ability and'does not release gases,'
which hamper the function of parts or apparatuses of the
electronic machinery and tools, during the use of the

electronic machinery and tools.



