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BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION
_ The present invention relates to an iron for gensral home use or for business
usé.
PRIOR ART:

The irons which have hitherto been in use comprise an iron base whose
surface is coated with fluorine so as to prevent adhesion of starch to the clothes
during the ironing work, or to endure the high temperature ironing work, or to permit
smooth ironing work. |
THE SUMMARY OF THE INVENTION

Recently, with the aim of improving the operative convenience, cordless
irons have come to be used progressively. In consequence of this trend, heavy
weight iron bases are used to improve heat storage property. Nevertheless, the
surface treatment conditions of the iron base have been as heretofore. Therefore,
the sliding property which is especially important in realizing smooth ironing work
has been deteriorated. Further, in connaction with this property, there has arisen a
problem in ironing such that the clothes to be ironed tend to cling to the iron base
due to the static electricity generated between the iron and the clothes.
Furthermore, there have been the problems of the surfacs fluorine coating layers to
be damaged by the buttons and fasteners on the clothes,

The present invention is to settle the problematic points held by the
conventional constitution, and its objects are to provide an iron which shows good
slidability which is important in smooth ironing work, and which is less apt to be

damaged by buttons or fasteners on the clothes or shows less wear, and less
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I's less apt péﬁlc& to be added to the plating liquid for forming a composite plating film

(hereinafter to be referred to as composite plating liquid) is not particularty limited.
However, when the particie size is larger than the fiim thickness of the whole
composite plating film, the particles come off from the plating surface by abrasion.
Therefore, it is desirable to use the fine particles having a size smaller than the
thickness of the plating film.

The thickness of the composite plating film is normally 5 to 30 um, more
preferably about 8 to 20 um. When the thickness of the plating film is smaller than §
um, problem occurs in durability. When the plating film thickness is larger than 30
um, tight contact property of the plating film to the base member becomes poor, and
the cost becomes high.

Accordingly, the particle size of the fluorine compound fine particles may be
determined in consideration of the thickness of the composite plating film. The
particle size is normally about 2 um, and the one of not more than 1 um on the
average is more preferable. it is desirabie for the compaosite plating film not to
contain rough particles of the size larger than 30 um, so as to preserve unitormity of
dispersion of the fluorine compound fine particles in the compoasite plating liquid
and composite plating film. The amount of the fluorine compound fine particles to‘
be added to the composite plating liquid is not specifically fimited, but usually it is
no more than about 200 g/L, preferably about 1 to 100 g/l..

| In the present invention, the kind of the plating liquid to be added to the
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supplied from the reducing agents such as phosphinate or boron-hydrogen

compound by non-electrolytic plating method may be used. Examples of the
plating liquids are those of copper, nickel, chromium, ziné, cadmium, tin, iron, lead,
precious metals and their alloys. These plating liquids of various compaositions are
known, and any of these known plating liquids may be usable in the present
invention.

In the plating fiquid of the present invention, a surfactant is used to have the
fluorine compound fine particles evenly dispersed in the plating liquid. As a
surfactant, it is necessary to use the surtactant molecules which show cationic :
property in pH in the plating liquid. There may be used, for example, water-soluble
cationic, nonionic or amphoteric surfactant which shows cationic property in the pH
of the plating fiquid. In this case, as the cationic surfactants there may be a
quaternary ammonium salt, secondary and tertiary amines, imidazolines, and the
like. Examplés of the nonionic surfactants are palyoxyethylens, polysthylene
imine, ester, etc. Especially, It Is desirable to use a fluorine based surfactant having
C-F bond in the molecule. The nonionic surfactant having C-F bond in the
molecule shows cationic property only in the case of the adidic plating liquid.

The amount of addition of the surfactant to the plating liquid is preferably 1
mg to 100 mg basad on 1 g of the fluorine compound fine particles, and more
preferably about 1 mg to 50 mg based on 1 g of the fluoring compound fine
particles.

In the plating liquid of the present invention, in order to have the fiuorine

compound fine particles uniformly dispersed, plating is desirably carried out while
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In the plating film to be formed by the plating liquid of the present invention,
the amount of the fiuorine compound fine particles to be contained in the piating
film may be optionally determined according to the object of use. The co-
precipitation amount of the fluorine compound fine particies can be optionally
changed according to the adjustment of the addition amount of the flugrinated
compound fine particies in the plating liquid, adjustment of the plating conditions,
etc.

The second means of the present invention is characterized in specially
adopting more than 15% by vaiume of the content of the fluorine compound fine
particles to increase the amount of the flucring compound fine particles distributed
over the surface of the plating layer, so as to provide an iron with elevated non-
tackiness property with which the starch of the clothes to be ironed can be
prevented from adhering to the iron. Here, it is desirable for the upper limit of the
content of the fiuorine compound fine particies to be 50% by volume. This is
because, when the content of the fluorine compound fine particles exceeds 50% by
volume, there is a tendency to cause appearance defects of stain, unevenness, stc.
on the pléting layer in composite plating processing.

The third means of the present invention is to provide a composite piating
film on the surface of the iron base member, followed by subjecting it to heat

treatment at a temperature higher than the melting point of the fluorine compound
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met hod may QryatneAt miay HEPidified buf foF about 10 to 30 minutes. When the heat treatment
temperature is higher than the meiting point of the fluorine compound fine particles
by more than §0°C, the plated film has a Iikeiihood to show deterioration.

The fourth means of the present invention is specially to make the surface
roughness of the composite plating provided on the iron bottom base member no
more than 1.0 um to provide an iron having good slidability.

The fitth means of the present invention is 1o solve the point of the
conventional aluminum die cast material which is less easy to be plated and is apt
to show loss of corresion resistance due to the surface pores. This problem has
been settled by using an aluminum rolled plate for the iron bottom base member.

The sixth means of the present invention is in being furnished with a base
member which is to be heated by the heater and an ironing face member by
combining on the boftom surface side of the base member by forming a composite
plating film containing the fluorine compound fine particies in dispersed state, by
which it is possible to prevent formation of the composite plating film on the base
member and to prevent undesirable effect on the heater which is provided on the
‘base member, and further, to make it possible to carry out itoning by the ironing
face member combined with the lower surface side of the base member. Moreover,
by the composite plating film containing the fluorine compound fine particles in
dispersed state, the hardness of the ironing face can be increased to prevent
scratches, and the abrasion resistance is improved to give less wear on the long-

period ironing. Furthermore, because the composite plating film contains the

fiuorine compound fine particles in dispersed state, when the temperature of the
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plating liquids are those of copper, nickel, chromum zinc, cadmum tin,
iron, lead, precious netals and their alloys. These plating liquids of
various conpositions are known, and any of these known plating Iiquids may
be Ysable in the present invention. In the plating liquid of the
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state on the surface of the gsvaporation chamber, the water which dropped into the
evaparation chamber can be favorably evaporated to generate steam.

The eighth means of the present invention is that an ironing face member is
provided on a part of the lower surface side'; By reddcing the area for forming the
composite plating film, realization at a low price is possible.

The ninth means of the present invention is to provide steam holes on the
froning face member and to provide a pathway for leading the steam generated in
the svaporation chamber to the steam holes between the base member and the
froning faée member, by which it is possible to form the distance from the
evaporation chamber to the steam holes long, and to take out the evaporation
residues and impurities such as water scum accumulated on the pathway of the
base member on the lower surface side and eliminate. _

The tenth means of the present invention is that the ironing face member is
taken out from the upper surface side of the base member, which serves to smooth
the ironing face, and to prevent the screws for fixing the ironing face member to the
base member from catching the clothing.

The eleventh means of the present invention is to have arranged a good
heat conductive member between the base member and the ironing face member,
by which it is possible to transfer the heat from the base member to the ironing face

member in good efficiency, and to make the surface temparature of the ironing face

member evenly elevated.
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C-E bond in the nol ecule. The nonionic surfactant having CF bond in the
nol ecul e shows cationic property only in the case of the acidic plating
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coating film free from the danger of release of the composite plating film from the
aluminum rolled plate by the air swollen by heating
BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a sectional view to show the constitution of the iron according to an
embodiment of the present invention;

Fig. 2 is an illustrative view to explain the constitutibr. of the testing device for
testing the condition of generation of static electricity of the same;

Fig. 3 is a side view showing in section an essential part of the iron in
Example 13 of the present invention;

Fig. 4 Is an enlarged sectional view of an essential part of the iron of the
same;

Fig. 5 is a sectional view of an essential part of tha iran in Example 14 of the
present invention;

Fig. 6 is a bottom face view of the iron in Example 15 f the present
invention; |

Fig. 7 is a bottom face view of the iran of the same;

Fig. 8 is a sectional view of an essential part of the iron in Example 16 of the
present invention;

Fig. 9 is a sectional view of an essential part of the irpn in Example 17 of the
present invention;

Fig. 10 is a sectional view of an essential part of the iron in Example 18 of
the present invention; '

Fig. 11 is a sectional view of an essential part of the Iron in Example 19 of
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ordenary mechanical stirring nmeans, e.g. screw stirring, stirring wh
magnetic stirrer, nmay be adopted. The plating conditions nay be
optionally determ ned according to the kind of the plating liquid to be
usedl. In general, the liquid tenperat ureg, pH, and current density may be
the same as those of .the ordinary plating. In the plating filmto be
formed by tH eﬁ%ﬁﬂ%é”‘ﬁ'ﬂﬂf‘da?; the present invention, the anount of the
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hereinbelow. Fig. 1 is a sectional view of an iron showing the present embodiment.
The surface of the bottom base member 1 of the iron Is provided with a plating layer
2. The bottom base member 1 is made of aluminum in the present embodiment.
The plating layer 2 has a constitution comprising the fluorine compound fine
particles 4 uniformly dispersed in nickel, chromium or transition metal 3 of
combination of them.

In case of plating a plating layer_ 2 on the bottom base member 1 as the
above constitution, a surfactant is used at the same time. The surfactant is
distributed around the fluorine compound fine particles 4, and plating is applied to
the base member 1 simultaneously with the transition metal 3 by the slectric charge
held by the surfactant. Accordingly, the plating layer 2 becomes a matrix
constitution of the fluorine compound fine particles 4 evenly distributed in the
transition metal 3. Accordingly, In comparison with the conventional constitution in
which the surface treatment of the base member is made only with the flucrine
resin, the hardness is greatly increased. Further, as describsd above, as the
plating layer 2 has the fluorine compound fine particles 4 in uniform state, slidability
to the clothing is satisfactory. Moraover, by the presence of the transition metal 3,
there is provided an iron which shows less generation of static electricity during the
ironing work.

Also, in this case, when the content of the fluorine compound fine particles 4

Is more than 15% by weight, non-tackiness free from adhesion of starch of the
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pargticles to increase the ampunt of the fluorine conpound fine particles
distributed over the surface of the plating |ayer, so as to provide an iron
wi th el evated non- tackiness property with which the starch of the clothes
tosbe ironed can be prevented fromadhgring to the iJ Here, it is
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the present tnvention Is to provide a conposite plFatipg{ filmon the
surface of tl@nib YHrance r, followed by subjectipgiit to heat
treatment at a tenperature higher than the melting po nt of the fluorine
conpound Further, by using the smooth battom base member; 1, the surface

unevennsss of the plating layer 2 formed on the surface is rgduced to make it
possiblé to improve the sliding property further, or only the surface of the plating
layer 2 may be smocthed. _Namely, in the case where the finishing extent of the
plating layer 2 of the bottom base member 1 is set to be 1o more than 1.0 um when
measured by the center line surface roughness, the sliding groperty can be further
improved.
The pitch fluoride to be used in the present invention jis disclosed, for

example, in Japanese Patent Laid-Open Publication No. 275190/1987, and is
obtainable by flucrinating the pitch with a fluorine gas.

The pitch to be used as a material for producing the pitch fluoride normally

ember ring plane has

has a layer structure with lamination of the aromatic grolp ¢ondensation 6-member
ring plans, and the aromatic group which constitutes the s-jr

a crosslinked structure by the aliphatic hydrocarbon group tI.lch as methylene. As

the material for production of the pitch fluoride, there ma exemplified a pitch
made by eliminating the low boiling point components having the boiling
temperature of less than 200°C by distilling the petroleum dr coal based heavy oil
such as petroleum distiltation residue, naphtha thermal deqomposition residue,
ethylene bottom oil, coal liquefied oil, or coal tar, and fu |he the pitch which is
subjectad to heat treatment and/or hydrogenation trea'tmian More concretsly, the
pitch to be used as a material for producing the pitch flugride includes, for example,

isotonic pitch, mesophase pitch, hydrogenated mesophase) pitch, meso-carbon .
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fluoride, more concretely, the following methods can be axemplified.

(1) Method of directly reacting a material pitch with fluorine gas ata
temperature df about 0 to 350°C.

The preferable temperature in reacting the pitch with fluorine gas is no more
than the softening point of the pitch. Though the flucrine gas pressure in reaction is
not specifically fimited, generaily the pressure is in the range of 0.07 - 1.5 atoms. In
this reaction, the flucrine gas may be used as such, or by diluting with inert gas
such as nitrogen, helium, argon, necn, etc.

The resulting pitch fluoride comprises substantially carbon atoms and
fluorine atoms. The F/C atomic ratio Is, for sxample, about 0.5 - 1.8. Such pitch
fluoride shows the characteristics of the following (a}, (b}, {¢) and (d).

(a) !nthe powdsr X-ray diffraction, the largest strength peak is shown in the
neighborhood of 24 = 13°, and a peak smaller in strength than the foregoing peak
is shown In the neighborhood of 248 = 40°,

(b) In the X-ray photoelectron spectrometry, there are shown a peak
corresponding to CF group at 290.0 + 1.0 eV and a peak corresponding to CF;
group in the neighbeorhood of 292.5 + 0.9 eV. The ratio of the peak strength of the
peak corresponding to CF group to the peak corresponding to CF; group is about
0.15-15.

{c) ltis possible to form a film by vacuum evaporation.

(d) The contact angle to water at 30°C is 141 + 8°.

The fluorinated pitch in (1) above is a white to yellow white or brown solid,
-
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to.show | oss of corrosion resistance due to the surface pores. This problem
has been settl ed by using an alumnumrolled plate for the iron bottom base
menber . The sixth neans of the present invention is in being

fursni shed with a base mnenber which |s to be heated Hy ithe heater and an
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conposite rng filmcontains
of temperature elevation at the rats of 0.1 - 3°C/min., pref

!
about 250 - 400°C. The resulting transparent resin-like pltci_j fluoride shows, for

rg%s hAgeLER ddmdition
ralgly 0.5 - 1.5°C/min., to

example, the following characteristics:
F/C. 1.6-17
Light transmittance {250 - 800 nm): 90%
Molecular weight: 1500 - 2000
Softening point: 150 - 250°C
The colored pitch fiuoride to be used in the prese in!vention is, for exampie,

described in Japanese Patent Application No. 27885511?95I specification and

Japanese Patent Application No. 77698/1996 specification,jand is obtainable by
reacting a pitch fluoride with a dye or a pigment. _
The dye or pigment to be used in the production ok the colored pitch fiuoride

is not specifically limited, but, considering from the point of the reactivity with the
pitch fluoride, one having a functional group is preferable, ahd use of basic
dyestuff, dispersing dyestuff, etc. is recommended. 5

The solvent to be used in the colering reaction of efpitch fluoride may be
any of the fluorine solvent or organic solvent or a mixed ol\j(ent of them with water.
In case of using a fluorine solvent, the solvent may be able :to dissolve the material -
pitch fluoride to a mcderéte degree. Examples of such dolv:ent are

'hexaﬂuorobenzene, perfluorodecaline, perfluorodecahy ra;fenanthrene.
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fl worine conmpound fine particles in dispersed state, when the tenperature
of the ironing face in use is high, sliding property between the
iron and the clothing is inproved to allow ironing with ease. The
sevent h neans of the present invention1b§ to form chanber on the base
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formng theyaisne, diethy! ketone, methylisoprapy! ketone, etc., acetonitrile, THF, or the mixed
solvent of them with water. In case of using an organic solvent as a solvent, since
the pitch flueride is insoluble in organic solvent, it is necessary to have dyestuff or
pigment dispersed better with water or water-soluble solvent instead of the pitch
fluoride. For this reason, the mixing ratio of the aforedescribed organic solvent with
water is preferably 0 to 10 parts by weight, preferably 0.1 to 5 parts by weight,
based on 1 part by weight of the water-soluble organic scivent. When the mixing
proportion of water is lowered, the dispersion state of dyestuff ar pigment in the
reaction liquid is deteriorated. To the contrary, when the mixing proportion of water
increases, there is a defsct that, because the pitch fluoride is water-repellent matter,
the dispersion state of the pitch fluoride in the reaction liquid is deteriorated. The
amount of the soivent to be used in the reaction is suitably 1 to 100 parts by weight,
preferably 5 to 30 parts by weight, based on 1 part by weight of the pitch fluoride.
The reaction temperaturs to be used in the present invention is not
specifically limited, and may be from room temperature to the refiuxing temperature
of the solvent. However, since the reaction speed is retarded under a low
temperature, the reaction is preferably carried out at a temperature near the
refluxing temperature. |
In order to separate the thus obtained crude colored pitch fluoride from the
unreacted dyestuff or pigment and purify it, a method of extracting the unreacted
dyestuff or pigment without dissolving and by using the aforedescribed fiuorine
salvent which is a solvent capable of dissclving the colored pitch fluoride, is

effective. The amount of the fluorine solvent to be used Is suitably 1 to 100 parts by
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conposite plating film realization at a low price is possible. The
ninth neans of the present invention is to provide steam holes on the

i roning face nenber and to provide a pathway for |eading the steam
gerferated in the evaporation chanber b the st eam hgl es between t he base
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purified, a method of washing a crude colored pitch fluoride Iby using water which is

a solvent capabie of not dissolving the colored pitch fluor de§ but dissolving the
unreacted dysstuff or the aforedescribed organic solvent pr Egheir mixed solvent with
water is effective. The amount of the fluorine soivent to be u;ked is suitably 1 to 100
parts by weight, preferably 5 to 30 parts by weight, based ong 1 part by weight of the
calored pitch fluoride. The pitch fluaride obtained by extract:ion" is then purified as
the desired compound by evapcrating the used solvent.
EXAMPLES: |
The following examples and comparative examples \éﬁll iHustrate the
characteristic features of the present invention more cleaHy.l
Reference Example 1

To the coal tar pitch having a softening point at 1(3)° ?., 0.2% by weight of

quinoline Insoluble content, and 30% by weight of benzene: insolubie content,

twofold amount of anthracene hydride oil was added, amF the mixture was heated
at 430°C for 90 minutes, followed by eliminating the anthjragene il under reduced

pressure at 300°C to give a reduced pitch.

Next, a nitrogen gas was introduced to the resuiting ﬁeduced pitch to remove

the low molecular weight component, the pitch was subjacted to thermal
polymerization at 450°C for 5 hours to give a mesophzsi phch having a softening
point at 300°C, 60% by weight of quinocline insoluble co eqt, 98% by weight of

benzene insoluble content, and more than 90% by weigitt q'f mesophase content.
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by.which it is possible to transfer the heat fromthe base nmenber to the
ironing face nenber in good efficiency, and to nake the surface
tenperature of the ironing face nenber evenly el evated.

7 = The twel fth means of the presery invention is to constitute the

10 T i G o g gt

fluorine conpou e partic e of the alum numrolled

el case of TLS i fed o T ot R el e T ot i ate by
the air swobladR 46, ARaF Whith a mixed gas of 20% fiuorine and 80% argon was passed at

70°C at an average flow rate of 650 cc/min. to have reaction continued for 20 hours
to give 144 g of fluorinated pitch particles. As a result of the slementary analysis,
the composition formula was CF; ag, and the average particle size thereof was 1.3
pm, |
Measurement of contact angle

Using a FACE contact angle gauge {CA-A type, made by Kyowa Kaimen
Kagaku Kabushiki Kaisha), the contact angle of water was measured by a droplet
method.
Non-tackiness test

The clothes to which starch was actually adhered were ironed, and
judgement was made to what extent the starch of the clothes adhered to the bottom
base face of the iron. |
Slidability test

There was examined in what manner the slidability changed when the
surface roughness of the composite plating film of the bottom base member 1 was
changed. The experiment was evaluated by examining at what point the indication
value of the tension gauge started to shift when the iron placed on a cotton test
cloth was drawn by using a tension gauge.
Static electricity generation test

With a device as shown in Fig. 2, an experiment was made to examine the
condition of generation of static electricity. In Fig. 2, the numeral 5 shows an iron
for test, and 6 is a silk tast cloth of 10 cm X 10 cm size. in said experiment, about 10

| pieces of silk test cloths 6 were placed in layers, on which the test iron 5 was

-
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BRL.EF DESCRI PTI ON OF THE DRAW NGS: : Fig. 1 is a sectional viewto
show the constitution of the iron according to an enbodi nent of the present
i nventi on; Fig. 2 is anillustrative viewto explain the
constitution of the testing device for t5est| ng the cdnolltlon of generation

secti on an reGEeRERs o0 nwpsfﬁwwa@%%wiegfnsﬁmé %ﬁ%@m“g "
bart " of °t nestei plesiriql netet uBdai o SAZL " Wh iR lariol hnAtefiar G e,
Fro 6 s dUspRE ik i B ﬁéﬁh@%@mﬁrﬁ@ﬁ St the. pr esent
i nvention; Abrasion res‘sgange fa§t a bottom face view of t Ie iron of the sane;
With the temperature at the central part of the iron Faé;e surface adjusted to
220 + 5°C. a weight of 3 kgf was added, after which, whiI:e charging a rated voitage
(100 V) on the iron, the iron was subjected to sliding for 73 kms (corresponding to §
years) on a cotton cloth. Thereafter, the abrasion amount was measured with a film
thickness gauge (LZ-200 made by Kabushiki Kaisha Kettp Kagaku Kenkyusho) and
a fluorescent light X-ray analyzer (SEAS5120 made by SE&K() Denshi Kogyo
Kabushiki Kaisha) and evaluated.
Example 1 Preparation of polytetrafiuoroethylene (hetelr,aﬂbr to be abbreviated as
PTFE) platmg liquid ;
Five parts by weight of PTFE fine particles (particla: size no more than 2 um;
made by Daikin Kogyo Kabushiki Kaisha) were added toéthI nicke! electrolyte bath
having the following composition. A surfactant ftrade mark, IMEGAFACK F150",
made by Dainippon Ink Kagaku Kabushiki Kaisha, tertiar%y 1erﬂuoroammonium salt
(CeF1780zNH(CHz)3N +(CHa)s.Cl-)] was added at the rate of 30.0 mg to 1 g of

PTFE. |

Nickel suifamate electrolytic bath composition: '
Nickel sulfamate 350 g/l l
Nicke! chloride 45qL ;
Boric acid 40 g/L i

* Plating method:
Firstly, with a cathode of aluminum alloy iron bottgm base member (surface

roughness 0.5 um), using the wood bath having the follciwi ng composition, under

|
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Fig. 8 is a sectional view of an essential part of the iron in Exanple 16

of the present invention; Fig. 9 is a sectional view of an

essential part of the iron in Exanple 17 of the present invention;

Fig: 10 is a sectional view of an essen,}ézaglY part of the iron in Exanple 18
0

Cen;se;? ? alpr Sgiﬁ%gu‘fx&ﬁﬁgé :o?gh'ne lli%ui team Pgﬂ{g °:bsarﬂi ét?r?érl:t%ﬂkity 71 9%%2.851
S qane, Pr PS° BubBGYRTHILRN PIRR to the i igkss'oh 130 i Wikebaitie8 bt 2"

essential part on In
Wood bath composition:
Nickel chioride 245 g/L
Hydrochloric acid 120 g/l

Next, under the conditions of the liquid temperature at 45 + 5°C, pH 3.8 - 4.2,
and current density éA/dmZ, the above iron bottom base member was subjected to
electrolytic plating while screw stirring until the film thickness came to 10 pm to form
a nickel-PTFE composite plating film.

The resuliting iron bottom base member having a nickel-PTFE composite
plating film was heated in a hot air circulating type drying oven at 350°C for 30
minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. Tﬁe PTFE content of the resulting iron bottom base member having
nickel-PTFE composite plating film was 20%, and the contact angle of water was
measured to be 120 degrees.

By changing the addition amount of PTFE to be added to the nicke! bath, the
iron bottom members with the PTFE contents of §, 10, 15, 20, and 25% by volume
(using the members having the surface roughness of 0.5 um) were prepared, and
using the irons provided with these iron bottom base members, non-adhesive tests

were carried out. The results are shown in Table 1.
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the present invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON The

preferred enbodi nents of the present invention will be

expl ai ned

herei nbelow. Fig. 1 is a sectional view of an iron show ng the present
entrodi ment. The surface of the bottom e menber 1 qf jthe iron is provided

with a platj | ayer 2. The bottom base nenber 1 is d
pr esent enbtﬁﬁﬂ%ﬁ¥ The plating layer 2 has a constlga

e of alumnumin the
|on conpr|5|ng t he

fluori ne coppound-ifine narf -eas—4 uni-Fe+i ¥ ch o“CFo"’J HE—r L,}\,l chrom um
or transiti pRTRRecmend%f corbi rfatidn &8 t hemS l ?I n [ca§§ of pI ating a

plating layer_2 on the bottom base nber I _as t
surfactant | Non@aeKineds t he sane tx rrei Tlae sprf@ct a{nt QS
the fluoring conpound fine pdrticles 4, and platiijng iis

jtution, a
idi €ributed around
ppliedito the base

menber 1 sinultaneously wth the transition netal 3 by
held by the surfactant. Accordingly, the plating |ayer
constit uti ofEvaluation standardon nemiackingssi neCparGoad es 14

the electric charge
2 becones a matrix
evenly distributed

in the transition metal 3. Accordingly, in conparison with the conventiona

constitution in which the surface treat neét fdimbas
only with the fluorine ;
X: Bad i

e nenber is made

l .
Through the above experiments it was revealed that, when the content of

|
polytetraflucroethylene is more than 15% by volume, nan-al

effective to prevent the starch on the clothes from stickinq' in

ihesive property

ironing could be

assured. Further, it was found that, in case of the content: being nc more than 10%
|

by volume, the non-adhesive property would be lowered,i

| .
Further, there were made the iron bottom base mqmbers having the

composite plating flims with the PTFE content of 15% am%l he surface roughness of

0.1, 0.3, 0.5, 1.0 and 1.5 um, respectively, and, using theg ir

s provided with these

iron bottom base members, sliding property tests were cém d out. The results are

shown in Table 2.

[Table 2] |
Surface roughness Ra (um) 1.5 1.0 0.5 o.ra 0.1
[Tenste load (@) 200 150 30 aF 30
Slidabiiity a O o .0 )

Evaluation standard: ©: Very good |
O: Good i
A: Ordinary
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resin, the hardness is greatly increased. Further, as described above, as
the plating layer 2 has the fluorine conpound fine particles 4 in uniform
state, slidability to the cl othi ng |s satisfactory. Mreover, by the

presence of the transition netal 3, va is provided an iron which shows

oehie ehce, wnEiroRRA ST R RSIRY ok KAAGIRE, e Sy deqrae ofY, 0.
more than e dmubi Biatif find 8Cte tetn] &S riefibe? 4/\iad /AB ribrehah oo im t he

cl othes ca ronlng, e sane time slidability can be

secut = |1 G4 latogy OUSar I frBbanuionfo! Sl ey coud
bei ng 10% binpreledEartd pteléably WRén EHé Surthde ﬁu@ﬁﬁ@s@@ﬁﬂé@%omposﬁe plating film
was no more than 0.5 um, the better sliding property could bb obtained.

Further, a static electricity test was carried out by usinjb an iron with the
surtace roughness of the iron bottom base member of 0.5 pm and the PTFE content
of 15% by volume. |

As a result of the above the iran furnished with the :rqrr bottom base member
treated with the fluororesin of Comparative Example had gef_aerahon of 9 kV static
slectricity and adhesion of 3 sheets of silk test pieces of clotté 6. With the iron of this
example, the number of the adhered silk test pieces 6 under!the static slectricity of
no more than the minimum scale {no more than 1 kV) was zfero. As reviewed
above, according to this embodiment, it is possible to raalizef an iron which shows
scarce generation of static electricity during the ironing work%. due to the presence of
transition metal 3.

Further, an abrasion resistance test was carried out by using an iron with the
surface roughness of the iron bottom base member of 0.5 p.m and the PTFE content
of 15% by volume. '

As a result of the above, the iron furnished with the u'én bottom base member
treated with the fluororesin of Camparative Example had abtasnon amount of 3 - 10
um. The iron of this embodiment showed the abrasion amm;int of 0.5- 0.7 um. As
above, according to this embadiment it is possible to realizej an iron which shows
scarce abrasion of the surface coating during the ironing wcirk, due to the presence

of transition metai 3.

Example 2 PTFE - Non-electrolysis ' ;
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Further, by using the snooth bottom base nenber 1, the surface unevenness
of the plating layer 2 forned on the surface is reduced to make it possible
to inprove the sliding property further, or only the surface of the plating
| ayer 2 may be snoothed. Nanmely, in th ase where th |n|sh| ng extent of

the plating laygr,2 of the bottom ase?e r | e than
1.0 [err] mwhen mgsﬁﬂ"éﬂ “Pﬁ@%’bﬁi‘%mp ﬂbggﬂ!#ftgaz%;‘&k gﬁﬁ%?smﬁ‘ §sI I di ng
property ca e r t euiicgd in
Phe pr cscnt ritpg st ififen b 3*36'?‘%%5 mergper (oLftécd Fadghngssieis i Anerty

cal d- pen PHONg G bladfg Misth £4mbrling Hd @ﬁﬂﬂn{? Tnat6lHi8 a3 Sndi colniRiniehtd | ng

the pitch I'ne gas to be used as a materi al

e o R Ao

um, made by Daikin Kogyo Kabushnku Kaisha) and furtheria surfactant {trade mark

"MEGAFACK F150", made by Dainippon Ink Kagaku Kabyshiki Kaisha) at the rate
of 30.0 mg based on 1 g of PTFE, a non-electrolytic nickar PTFE composite plating
film {10 pm) was formed.

Nicke! non-electrolytic plating bath composition:
Nickel sulfate hexahydride 20 g/L
Sodium citrate 8glL
Sodium malonate 20 g/L
Sodium hypophosphite 20 gL
An iron bottom base member provided with substrate|nickel plating treatment

was soaked in the above nicke! non-electrolytic plating bath; and under the

conditions of the liquid temperature of 90 £ 2°C, pH of 4. -J.z, it was subjected to
e film thickness

non-electroiytic plating while screw stirring for 1 hour unti
became 10 um to form a nickel-PTFE composite non-sle¢trglytic plating film.

The resuiting iron bottom base member having a nickel-PTFE composite
plating film was heated in a hot air circulating type drying oven at 350°C for 30
minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The PTFE content of the resulting iron bottpm: base member having
nickel-PTFE composite plating film was 20%, and the contact angle of water was
measured to be 120 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property

| test, static elactricity generation test, and abrasion resistance test were carried out.
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ring plane, and the aromatic group which constitutes the 6-nmenber ring

pl ane has a crosslinked structure by the aliphatic hydrocarbon group such
as nethylene. As the material for production of the pitch fluoride, there
may- be exenplified a pItCh nade by ellqgﬁatlng the | ow boiling point

conponent s aV| ng I 1ing eratTre_ of s than 200 r .
distilling aaﬁohqwn BoTabi 3t rRaWis, stq E F‘k&rﬂ”“h
distillatio eS|d phth t her ition r due t hyl ene

bot tom oi I, Dbl o sitace esw@%ﬁﬁ?%ﬁmm J[BBING 8006 ch whi ch i s
subj ect ed tﬁ.ﬁ treat rrent and/or hydr ogenati on treatment. More
concretely, ;Itch to be used as a material for producing the pItCh

fluoride i ngludes—ior—exanple—isotoni-c ich,ﬁ..umnhi}se
hydr ogenat el mesophase pi t cFestims o Merbon Sidatilty Static| Abrasion
Surface treatment lackiness Eiectricity resistance
Caomparative Exampile; Fiuororesin ]
150 9 3-10
type coating composition coated o ‘
) (k (um}
iron ‘
This Example; Composite plating - 50 | p 05-07
coated iran @ V) um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A: Ordinary
X: Bad ;

Abrasion resistance: Wear amount after sliding test :
Example 3 Tetrafluoroethylene-hexaflucropropylene copelymer (hefeinaﬂe_r to be
abbreviated as FEP):

In the same manner as in Example 1 except using a composite plating bath

made by using 5 parts by weight of FEP fine particles (parﬁtfle size no more than 2
pm, made by Daikin Kogyo Kabushiki Kaisha) and adding a surfactant (trade mark
"MEGAFACK F150", made by Dainippon Ink Kagaku Kabus:hiki Kaisha) at a rate of
65.0 mg based on 1 g of FEP, the operation was made in thie same manner as in
Example 1 to form a substrate plating layer on the iron bottJm base member
{surface roughness 0.5 um), followed by forming a nickal-FEP composite plating
film (10 um).
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10 .m cr obeads conprising the nesophase gl obe forned after elimnating the

| ow, boiling point conponents by distilling petroleumor coal based heavy
oi | The pitch fluoride is obtainable, for exanple, by reacting pitch
with fluorine at about 0 to 350[err]C the nethod for producing the

itch fluoride, recncret e foll ow et ho
Fl) Met hod of di ré@tﬂ"?u @amnﬁgdv 89 mamberNaying 8 5

reacti ng. t nE RO R hBaRE M healr iculating e Sing
Speci T E’liff 'Pvﬁg“éﬁdt*@iﬂné e B3 R TR ! Pobf
Gi Tt ngwi AR o THe EERRocmoiar s BAUMIR el
The' o301 {1 i b Lok btlpBORY o e 2092 40 b o

measured to be 115 degrees.

R
MAHEAL

. ‘%dﬁéﬁ?‘ﬁf%7 - 1.5
Bise Hibodhalite
RaRgib 6f Wafer Atk

(n the same manner as in Example 1, non-tackineT‘x test, sliding property
test, static slectricity generation test, and abrasion resistance test were carried out.
As a result, as shown in Table 4, the results were all good.

[Table 4]

Test item Non- T‘;‘ Abragion
Slidability
Surface treatment tackiness E fty | resistance
Comparative Example; Fluororesin
150 3-10
type coating composition coated o
@ (&V) (um)
iron
This Exampie; Composite plating o 50 1 0.7-0.9
coated iron @ v} {wm)
Evaluation standard on non-tackiness: ©: Very gooo?
O: Good
& Ordinary
X: Bad

Abrasion resistance: Wear amount after siiding test
Example 4 Tetrafluoroethylene-perfiuoroalkyl vinyl ether cgpolymer (hereinafter to
be abbreviated as PFA):

In the same manner as in Example 1 except using ajcompaosite plating bath
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fluorine atons. The F/C atomc ratio is, for exanple, about 0.5 - 1.8. Such
pitch fluoride shows the characteristics of the followng (a), (b), (c) and
(d). (a) I'n the powder X-ray diffraction, the |argest strength peak
i's.shown in the nei ghborhood of 2 [err],= 13[err] and @ peak snmaller in

a0 o “%%“‘ﬁxf 41503 oy 5Bt STER 48 e e oivens oee Wit =
F;%SZB?;" 5, Mﬂ@ﬂﬁs@kaﬁv%@éﬁﬁaev 3o, ESHtarl BRI “gk
streng (0] e n Q S
ST ARl B
L 141+, S8 bifed o 1.9 of B el Gt Fes Mileln e S raner sl | o
white or broggarfifle! 1o form a substrate plating layer on the iron bottdm base member

(surface roughnass 0.5 um}, followed by forming a mckeI-PFA composite plating

film (10 um). ;

The resulting iron bottom base member having a nic!f&el-FEP composite
plating film was heated in a hot air circulating type drying m?ren at 340°C for 30
minutes, and then aliowed to stand in a room for 1 hour untifl it came to room
temperature. The PFA content of the resulting iron bottom liaase member having
nickel-PFA composite plating film was 20%, and the contact? angle of water was
measured to be 120 degrses.

in the same manner as in Example 1, non-tackiness itest sliding property
test, static electricity generation test, and abrasion reslstancp test were carried out.

As a result as shown in Table 5, the resuits were all good |
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11, very stabilized conpound havi ng excellent water resistance and

chem cal resistance. Further, the pitch fluoride may be obtai ned
in a transparent resin-like style. Such transparent resin-like pitch
fluoride is obtained, for exanple, ﬁ?actlng the pgitich fluoride for a
predet erm ne@a&‘ n@t for exanpl e, about 18 hours, preferably about 6 -
112 hours, it m)sphere cont ai n| ng fI uori ne gas, uqder the condition of
t enperat ure etevatromrat—the—+ate o{‘c’i‘i‘]Cr’ Pt fclamy 0.5 -1
.Slerr]Cmn., to about 250% 8ol é\"‘\"} C ThGikSi! j‘ﬁg’ t r andpeesion;
resin-like Piggdod trdifthdrfl® SNOWS, T Oacness lectricity | resistance
. i
Comparative Example; Fluororesin !
. 150 g 3-10
type coating composition coated © i
. () V) (um)
iron ;
This Example; Composite plating o 50 +1 0.6-0.8
coated Iron ) (30 ()
Evaluation standard on non-tackiness: ©: Very good |
O: Good
A: Ordinary| |
X: Bad

Abrasion resistance: Wear amount after sliding tost
Example 5§ Graphite fluoride

In the same manner as in Example 1 except using a icomposite plating bath

made by using 5 parts by weight of graphite fluoride fine pa}ticles (particle size no
more than 1 um, made by Asahi Glass Kabushiki Kaish:r anllud adding a surfactant
(trade mark "MEGAFACK F150*, made by Dainippon Inik Kagaku Kabushiki Kaisha)
at a rate of 40.0 mg based on 1 g of graphite fluoride fing pérticles, the operation

was made in the same manner as in Example 1 to form a s%ubstrate plating layer on
the iron bettom base member (surface roughness 0.5 um), iollowed by forming a
nickel-graphite fluoride composite plating film (10 pm). ,
The resulting iron bottom base member having a niclkei-graphite fluoride
composits plating film was heated in a hot air circulating type drying oven at 350°C

" for 30 minutss, and then allowed to stand in a room for 1 hoi:r until it came to room
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exanpl e,

2000 Sof t eni ng poi nt:

fluoride to be used in the present |nv

Pat ent Appl i c@%’ %BHOC?%%@%J@%@% OP?%ZP?&?CHQSH@%S g‘b%r

e 19,2 Rhéribef hHahb okl ghadh

Japanese Pagg

the follow ng characteristics:
Light transmttance (250 - 900 nm:

90%
150 - 250[err]C
tlon IS,

R

eﬁg?ﬁ@ﬁﬂ

pignent to be used in on o
speci ficall
with the p?btdclrt]é‘eft}aﬁglrel g’éwatos(rfle a@?%m% uncti ona

use of basic

I;é B@ﬁlaedefy;grou%f ‘the reactivity

F/IC 1.5 - 1.7

Mol ecul ar wei ght: 1500 -
The col ored pitch
for e anple described in

%ﬁggnese
L LT

legm&

Is preferable, and

In the same manner as in Example 1, non-tackiness

est, sliding property

test, static electricity generation test, and abrasion resistance test were carried out.
The results were all good. -
Example 68 Pitch fluoride

In the same manner as in Example 1 except using a plating bath comprising
particle size 1.3 um)

obtained in Reference Example 1 and adding a surfactant (trade mark "MEGAFACK

5 parts by weight of the pitch fluoride fine particles (averag

F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg
based on 1 g of pitch fluoride, the operation was made in the same manner as in

Example 1 to form a substrate plating layer on the iron bottgm base member

(surface roughness 0.5 um), followed by forming a nickel-pi

plating film (10 um).

h fluoride composite

The resuiting iron bottom base member having a nickel-pitch fluoride

composite plating film was heated in a hot air circulating ty

for 30 minutes, and then atiowed to stand in a room for 1 ho

temperature. The pitch fluoride content of the resuiting iron
having nickel-pitch fluoride composite plating film was 20%

of water was measured to be 145 degrees.

drying oven at 250°C
r until it came to rocom
bbttom base member

and the contact angle

In the same manner as in Example 1, non-tackiness test, sliding property

test, static slectricity generation test, and abrasion resistan

The results were all good as in Tabls 6.
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dyestuff, dispersing dyestuff, etc. is recomended. The solvent to
be used in the coloring reaction of the pitch fluoride nay be any of the
fluorine solvent or organic solvent or a mxed solvent of themw th water.
In.case of using a fluorine solvent, the sol vent mayj be able to dissolve
the material itch fluoride to a nDderate degree. Exanpl es of such sol vent
are hexaf |{Jab nzene, perfluorodecallne, perfluorodecahydrofenanthrene,
12 trifluorgbenzene, 1. .1.2-trichloro. 1.2 2-triflu LQP hane, _etc In case

of using anf organi c sol ventestitgm er Fan- ubl e| sol vent | $tatigor ef ebtdsien whose
exanpl es arje al cohol s of nethanol,| et hanol | Sidabiganol !, but anol , etc.],
ket ones of |aSwiaemkeatmeny| net hyl tackiness Eg lcity | realstance
Comparative Example; Fluororesin ‘
‘ fon coated ° 150 i p 3-10
type coating composition |
o @ i (kW) (um)
lron g
This Example; Composhta plating o 70 R 0.6-0.8
coated iron ) L (k) (pm)
!
|
O : | Good
A ' Ordinary
|
X 5 Bad
l

Abrasion resistance: Wear amount after sliding teFt
Example 7 Pitch fluoride - non-electrolysis !

In the same manner as in Example 2 except usin | a plating bath comprising
1 part by weight of the pitch fluoride fine particles (averag!e particle size 1.3 um)
obtained in Reference Example 1 and adding a surfactarit (ade mark "MEGAFACK
F150", made by Dainippon Ink Kagaku Kabushiki Kalsha!) a{ a rate of 30.0 mg
based on 1 g of pitch fluoride, the operation was made m: the same manner as in
Example 2 to form a substrate plating layer on the iron be;:ttam base member
(surface roughness 0.5 um), followed by forming a nicka‘i-piich fluoride composite
plating film (10 um). i

The resulting iron bottom base member having a :hic(el-pitch fluoride
composite plating film was heated in a hot air circulatinggtyp&e drying oven at 260°C
for 30 minutes, and then allowed to stand in a room for 1‘ haur until it came to room

. |
temperature. The pitch flucride content of the resulting ifon
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ket,one, die

as a sol ven

I s.necessary to have dyestuff or pigne
d of the

oHe™, weafr"anmiatﬁeﬂnsgfp iR
0
| ‘éa%

wat er - sol ub
m xing rati
O to 10 par
part by wei
proportion

in the reac
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to be used in € reacCtli on®I's Sui y I to 100 parts by wei ght,
preferably fréﬂ?e%il parts by weight, based on 1 part by ,weight of the pitch
fluori de. he reaction tenperature to be used in the present
I nvention i pmmot—specrreatdy Hred—and ey be—frpnrToonr fEnpETat ure to
the refl uxihg tenperature Jllag‘t“ﬂ@ S )ﬁ%nt. Hgﬁ@ﬁlk e the’kq’g;?ﬁi bn speed
i s retarded| giffle tRatredf t €NMPEr at ur qhifiRs 1 6aCT T 0N i Eidefrighye! Prabivtascdr [ 1 ed out
at a tenperpture near the refluxing tenperature. I 'I'n prder to
separate th N DLl e crudge cptored piftchftugrrdg frofm tne unt eact ed
dyestuff or Bﬁ“ﬁﬁ?‘%%&‘”%ﬁ'ﬁ'\'ﬂ’%ﬁ, a met hogd ofyggxt rfact i‘gng t he quppeaft ed
type coating composition coated (o] !
@ kv) (um)
iron i
!
This Example; Composite plating ° 60 Ip 0.6-0.8
coated iron @ (k) (m)
i
Evaluation standard on non-tackiness: ©: Very good
O: Good
A Ordinary
X: Bad ;

Abrasion resistance: Wear amount after sliding test .
Example 8 PTFE-FEP }

In the same manner as in Example 1 except using a icomposite plating bath
made by using 2.5 parts by weight of the PTFE fine particle% (average particle size
no more than 2 um, made by Dalkin Kogyo Kabushiki Kaishia) and 2.5 parts by
weight of the FEP fine particles (average particle size no mére than 2 um, made by
Daikin Kogyo Kabushiki Kaisha) and adding a surfactant (trade mark "MEGAFACK

' F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at' a rate of 30.0 mg
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dyestuff or pigment w thout dissolving and by using the aforedescribed
fluorine solvent which is a solvent capable of dissolving the colored pitch
fluoride, is effective. The anount of the fluorine solvent to be used is

sui,tably 1 to 100 parts by wei Qt, preferably to 30 parts by
wei ght, based on 1 part b ht of the col ored g Iuori.de. The pitch
fluori de ob®asad@npy 9oty 65.9 mabased andsg oh EBQ@W QReraihyas in

evaporating, . he used fluorin fluoride

s react ed W RATRITA0RET 43 me%e@%ﬁat@rfpﬁn agpbsbecAa Fivsﬁp Walaoe t ne
ﬁ%: ﬁgdf l)]chOI’I de | s Se{?ﬂ%dﬁ%’?&;%ﬁg nrea ﬁ’?’ﬁgﬁ@t uf f apd @JI’I {i eﬂ, i 2 N
f(ﬁlevent capqs)'lFeE &Ewggm&ssltsaoglgtlinnqgm ﬁocol ored pitch le dori de but dissolving
The resulting iron bottom base member having a qiokeI-PTFEcFEP
composite plating film was heated in a hot air circulating 'typa drying oven at 250°C

for 30 minutes, and then allowed to stand in a room for 1 fhopr until it came to room
temperature. The total cantent of PTFE and FEP in the resulting ircn bottom base
member having nickel-PTFE-FEP composite plating fiim :was 20%, and the contact

angle of water was measured to be 120 degrses. |

in the same manner as in Example 1, non-tackiness rst. sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 8. [

[Tabie 8] i
Testitem | Non- Spatic Abrasion
: Slidability
Surface treatment tackiness E}eﬁ"lcuy resistance
Comparative Example; Flucroresin E
150 | 9 3-10

type coating composition coated (o) @ l
. (@) P &V) (am)
iron i
This Example; Composite plating o 55 ‘ 1 0.6-08

Evaluation standard on non-tackiness:

Ordinary
Bad

xbk OO
W
o
a
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ungeacted dyestuff or the aforedescribed organic solvent or their m xed
sol'vent with water is effective. The anpbunt of the fluorine solvent to be
used is suitably 1 to 100 parts by weight, preferably 5 to 30 parts by
wei.ght, based on 1 part by weight of t colored pitchl fluoride. The pitch

s A i el TS ST
pr esen{mi nvgm%ﬁewéﬁg '%H‘ Hé#léef erence Exanple 1 To t he coal
G nol i ne Pﬁ!LPﬂﬁﬁ%&%@%ﬁBgmi BipRallarchicost i A oriodts pigfing bath
it e was R By AP 2B R ﬁﬁﬁﬁﬁoﬁ%&& B Mplisyaftdey fbricE

antfr acene Qighelg 4z 1,994 ehd 8RS 4, SO thE phRe PaRidE Sed
more than 2 um, made by Daikin Kogyo Kabushiki Kaisha) and adding a surfactant
{trade mark "MEGAFACK F150", made by Dainippon Ink Kagaku Kabushiki Kaisha}
at a rate of 30.0 mg based on 1 g of pitch fiuoride and 65.0 mg based on 1 g of FEP,
the operation was made in the same manner as in Example|1 to form a substrate
plating layer on the iron bottom base member (surface roujmess 0.5 um), followed
by forming a nickel-pitch fluoride-FEP composite plating film (10 um).

The resulting iron bottom base member having a nidLaI-pitch fluoride-FEP
composite plating film was heated in a het air circulating type drying oven at 250°C
for 30 minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The total content of the pitch fluoride and FEP in the resulting iron

bottom base member having nickel-pitch fluoride compositd plating film was 20%,

and the contact angle of water was measured to be 130 deTrees.
In the same manner as in Example 1, non-tackiness test, sliding property
test, static elactricity generation test, and abrasion resistance test were carried out.

The resuilts were all good as in Table 9.
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Next ,
renove
t her mal

the pit

a nitrogen gas was introduced to the resulting reduced pitch to
the | ow nol ecul ar wei ght conponent,
pol ymeri zation at 450[err]C for 5 hours to give a nmesophase pitch

ch was subjected to

havi ng a softening point at 300[err]C, ,80% by wei ght joff qui noline insol uble
content, 98% by weight of benzene insa ubl e content,l gnd nore than 90% by
wei ght of mbE&¥eBde content.
14 Fifty grams of the resnulting nmesophase pitagh aere pulvrized and
charged intp a nickel reactTestitemesgdon- The [syst engf i NSlatige wa$ Abrasiomnatied and
filled wthf argon as after which a m xed 20%;if | uoli ne _and {80%
argon was p&&é&“ HEAMAG o 1] C at an) 1B0HE9SEqd {1 ow r aft HERICE 5 asISRGY, | (o
have reacti on—continued for 20 houds ;
Comparative Example; Fluororesin
150 F 3-10
type coating compaosition coated o)
L @ (Tw (um)
iron
Thig Example; Compasite plating o 70 +1 06-0.8
coated iron : (@ (kv {pm)
Evaluation standard on non-tackiness: ©: Very good
C: Good
A: Ordinary
X; Bad
Abrasion rasistance: Wear amount after sliding test
Example 10 PTFE-FEP-pitch fluoride
In the same manner as in Example 1 except using a composite plating bath
made by using 1 25 parts by weight of the pitch fluoridejinJ particles (average
particle size 1.3 um), 2.5 parts by weight of PTFE fine p es (particle size no
more than 2 um, made by Dalkin Kogyo Kabushiki Kaish ) and 2.5 parts by weight
of FEP fine particles (particle size no more than 2 um, made by Daikin Kogyo

| by forming a nickel-pitch fluoride-PTFE-FEP composite g

Kabushiki Kaisha) and adding a surfactant (trade mark *
by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of
pitch fluoride, 30.0 mg based on 1 g of PTFE and 65.0 mg b

operation was made in the same manner as in Example

EGAFACK F150", made

.0 mg based on 1 g of
d on 1 g of FEP, the
1 t? form a substrate

i
plating layer on the iron bottom base member (surface rgughness 0.5 um), followed
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to _give 144 g of fluorinated pitch particles.. As a result of the elementary
anal ysis, the conposition fornula was CF[err], and the average particle

size thereof was 1.3 [err]m Measurenent of contact angle Using a
FAGE contact angl e gauge (CA-A type, ng e by Kyowa Kai nen Kagaku Kabushi ki

Non-t atki ness ¢ edhe resdf %Swg%a“oﬁ%ﬁéeﬁéa%m% r@ﬁéﬁq&gﬁﬁm‘%wqr&%gﬁed
o of hes. adnEEFIcompHAEE Haihe i %ﬁéﬁ%ﬁ%waPn% PRI et
250°C for 30 minutes, and then allowed to stand in a room fpr 1 hour until it came to
room temperature. The total content of the pitch ﬂuofide anc?:i FEP in the resulting
iron bottom base member having nickel-pitch fluoride compiosite plating film was
20%, and the contact angle of water was measured to be 125 degrees.
In the same manner as in Eicample 1, non-tackiness t;est, sliding property

test, static electricity generation test, and abrasion resistancé test were carried out.

The results were all gocd as in Table 10. |

[Table 10] - |
!
Testiteam | Non- Statié Abrasion
Slidability i
Surface treatment tackiness Electricty | resistance
i
Comparative Example; Fluororesin L
150 3-10
type coating composition coated o) :
(@ (kv) (um}
iron |
|
This Example; Composite plating o 80 Jt' 0.6-0.8
coated iron @) (’;&V) (sm)

Evaluation standard on non-téckiness: ©: Very gocod
C: Good
A; Ordinary
X; Bad

Abrasion resistance: Wear amount after sliding test
Example 11 Colored pitch flucride |
To 30 g of the pitch fiuoride fine particles (average particie size 1.3 um)

‘obtained in Reference Example 1, 0.3 g of blue inorganic ds%estuff (Methylene blue

|
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There was exam ned in what manner the slidability changed when the surface
roughness of the conposite plating filmof the bottom base nenber 1 was
changed. The experinent was eval uated by exam ning at what point the

i ndi cati on value of the tension gauge % arted to shifit when the iron pl aced

0N 2, COLL ONFZeadehp U kb Ribual jd Kaikhal we8 W88, BRI ARy ikdld fras

electricity generation test

experi ment wampre@d rbﬂcﬁi?ﬂ#ﬁ" R4 b 867 A (
electricity. In Fi g 2, the rﬂgtr.r%rhg O?m\%@ﬁ?h on Tor |%,§fsbtg()é gﬁ&c!a%iqqua
silk test chftth figbrigdg cm X 10 cmsize. In said experiimgnt, about 10 pieces
of silk test cloths 6 were placed in layers, on which tlhe test iron 5 was

Except using the said colored pitch fluoride, the operation was made in the
same manner as in Example 6 to form a substrate platingl layer on the iron bottom
base member (surface roughness 0.5 um), followed by f+rming a nickel-colored

pitch fluoride compasite plating film (10 pm).

The resulting iron bottom base member having a pickel-colored pitch
fluoride composite plating flim was heated in a hot air circulating type drying oven

at 250°C for 30 minutes, and then allowed to stand in a rgom for 1 hour until it came

to room temperature. The pitch fluoride content of the resulting iron bottom base
member having blue colored nickel-pitch fluoride compo ita?plaﬁng film was 20%,
and the contact angle of water was measured to be 145 eJrees.

In the same manner as in Example 1, non-tackiness J&sf sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were ali goad as in Table 11.

-_
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15 . reciprocated for 10 tinmes, and the generated static electricity was
neasured by a static electricity nmeter (Mddel No. 224CL), wth
si mul taneous cinfirmation of the nunmber of the silk test cloths 6 which

adhered to the test iron 5 Abrasion r?ﬁstancetest ; Wth the
terrperatureﬁlatﬂhe central part of the™ron base surface adjusted to 220 +
t

5(err]C a 3¢ 3 kgf was added, after which, whilie charging a rated
vol t age (100——en—-t-he—i+on—the iron was subjecte 'rniql_id'ng for 73 kns
(corresponding to 5 years) Testfamcot/Nom cl otlh. ngr eatatgr, t habragisrasijon
anmount was ured with a film thickness |fRMY(LZ- 200 magde by Kalpushi ki
Kai sha Kett ﬁaﬁcﬁiﬁa‘\%ﬂ?ﬁkyusho) and | oKIesSr dscent | i |dictrigig ay“&'ﬁél’?z r
( SEA5120 ma_g.Q_b.y_gg KO-Denshi—Kagyd Kabushi ki Kaiqha) ‘and pval uat eql.
Exanpl e 1 PfEpapasative FxagpleyBugreresit af | uor oet Hyl ene (Hereilnaf t pr 3to1°be
abbr evi at ed @ﬁeoﬁimon%ﬁﬁénr&g&& quitd o f .
iron (@) (iV) (um}
Example 11; Biue composite piating 70 ~;1 0.8-0.8
@) i '
coated iron © v} {(um)
Example 12; Yellow composite 70 -1 0.6-0.8
plating coated iron © ) o) {um)
Example 13; Green composite o 70 -51 06-08.
plating coated iron (@) (|1§V) {um)
i
Evaluation standard on non-tackiness: ©: Very good :
i
O: Good }
A: Ordinary

|

X: Bad i
Abragion resistance: Wear amount after sliding test :
Example 12 |

Except that the yellow inorganic dyestuff (Chqso!idin§ made by Daiwa Kako
Kabushiki Kaisha) was used, the plating treatment was carrifad out in the same
manner as in Example 11. The pitch fluoride content of the fresulting iron bottom
base member having the yellow nickel-pitch fluoride compo;ite plating film was
20%, and the contact angle of water was measured to be 1155 degrees.

in the same manner as in Example 1, non-tackiness tfbst, sliding property

test, static electricity generation test, and abrasion resistancfe test were carried out.
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Five parts by weight of PTFE fine particles (particle
[err]m made by Dai ki n Kogyo Kabushi Ki

size no nore than 2

Kai sha) were added to the nickel

el ectrolyte bath having the follow ng conposition. A surfactant [trade
mar:k, "MEGAFACK F150", made by Dal ni pp I nk Kagaku Kabushi ki Kai sha,
tertiary perdluoro salt [err]SOerr]iNH(CH err])[err]N
+(CHerr])[ 'gtﬁ‘ﬁim]‘%é RAtas i TEIS 1 5 o of 5000 T I s 1g of PTFE.

Ni ckel sulf lqgctrol ytic bath corrp05| tion: Ni ckel sul famate

350 g/ L BRI 1l r e 45 g/ L dric acid

40 g/L * Platin [

I ron bottom base%r)rtgrgré{]{illg tshuer rggg '#%@éh%edy%m%] &dmomkgﬁgﬁv@)@ bat h

having the fgl b&mmn@mﬂawmm KBHRE) was used, the piatin

;

out in the same manner as in Example 11. The pitch flu n

resultmg lron bottom base member having the green nic el

treatment was carried
content of the

pitch fluoride

composite plating film was 20%, and the contact angle cf water was measured to

be 145 degrees.

In the same manner as in Example 1, non-tackin
test, static electricity generation test, and abrasion resist
The results were alf good as in Table 11.

Comparative Example

An aluminum alloy-made iron bottom base member

ym) was coated with a fluororesin type coating compositi

i)

st, sliding property
tost were carried out.

(%urface roughness 0.5

to form a fluororesin

tipn
coating film. The contact angle of water of the coating fii!E was measured to be 110

degrees.

in the same manner as in Example 1, non-iackineés test, sliding property

test, static electricity generation test, and abrasion resistan

As shown in Table 12, the results were all inferior to thos

7

test were carriad out.

the nickel-PTFE

composite plating film or nickel-pitch fluoride composite plaliitng film.
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16_the conditions of the liquid tenmperature 25[err]C and current density

Next ,

m
film

hour

10A/drr[err] a substrate nickel plating to the filmthickness of 1 to 3
[err]mwas carried out. Wod bath conposition: Ni ckel
chl.ori de 245 g/ L Hydr ochhgric acid 120 g/ L
under t he Cﬁw% ggs of the liquid tenperature at 45 + ;5[err]C, pH 3.8 -
and cutren nS|ty 2A/ drr[ err], the above iron bottom base nenber was
Subjectedt erectTotytTT b+ & STTEW StTTT un[||| 1
t hi ckness cpne to 10 [err] i# i‘f"gr m ni cked, Mfg,’,gE c% osi t bﬁgf{’ng
The resul tingyhdcgRelifiehom base nment %kln@ggl ng a nickeg
plating filjmwas heated in a hot ailr circuljating type ryling oven at
350[err]C menmratrtowed to stand inja roomior I
until it Cahé@@%’%%#ﬂ%h, ﬁhgm&sm 150 Is 3-10
type coating compesition coated Lo
) (kV) (um)
fron
Nickel-PTFE composita plating o 50 11 05-0.7
coated iron @ {kv) (am)
Nickel-pitch fluoride composite o 70 11 06-038
plating coated iron @ {3%)] {km)
Evaluation standard on non-fackiness: ©: Very good
O: Good
A:  Ordinary
X: Bad

"bath fer composite plating. The composite plating film 12 is

Abrasion resistance: Wear amount after sliding test

Example 14

As shown in Fig, 3 and Fig. 4, the iron 7 has a base n

nember 9 which is to be

heated with a heater 8 buried in molding by die cast processing or the like. On the

lower surface side of the base member 8, an ironing face member (corresponding

to the iron bottom base member) 10, on which thera is formed a compasite plating

film 12 containing the fluorine compound fine particles 11 in

combined with screws 13.

dispersed state, Is

Formation of & composite plating film 12 on the ironing face member 10 is

carried out by a general method of dipping the ironing face
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tenperature. The PTFE content of the resulting iron bottom base nenber

havi ng ni ckel - PTFE conposite plating filmwas 20% and the contact angle
of water was neasured to be 120 degrees. By changi ng the addition
anount of PTFE to be added to the nic bat h, the i{ron bottom nmenbers with
t he PTFE contents of 5, 10, 15, 20, and 25% by vol urfe j(using the nenbers
havi ng t he ssiflecasé the irghingsface meamier] ). r Acgordiagly, i pé}\e&rpnmacemergbeme
irons provided with these iron bottom base nenbers, |nan-adhesive tests were
carried outl0 igixeddethe bage nembeiS.ithe Tampesiie plating flimi12 is formed even on

17 [Tabl e 1t}1

e portion not exposed outside. :

As above, by such constitution that the ironing fac n%ember 10 on which the
composite plating film 12 is formed on the surface is combi |ed with the base
member 8, the plating film does not adhere to the terminal part of the heater 8

which is buried in the base member 9, and a danger of dccqixrrence of insulation

deterioration of the heater 8 can be eliminated in the p q%s of praviding
combined plating film. Further, without providing any sp ci%l processing to prevent
adhesion of plating film, the manufacture can be easily ¢ rri’ied out.
Example 15 :

As shown in Fig. 15, a heater 8 is buried in the base r:rnember 14. On the

]
lower surface side of the base member 14, an ironing fage member 15 is fitted with

screws 18, and on the upper surface side thereof, an ev: :n'ation chamber 17 for
evaporating water is formed. On the surface of the ironi fface member 15, there is
formed a composite ﬁlating film containing the fluorine ¢ mlpound fine particles in
dispersed state. Other constitution is same as in Examp! 1:4

To explain the operation in the above constitution bé;cause the evaporation
chamber 17 is formed on the base member 14 and a cor-tpci;site plating film
containing the Huorine compound fine particles in disperse(i state is provided only

on the surface of the ironing face member 15, it does not oo;cur for a composite

plating film having remarkable water repeliency to be for ecij on the surface of the
evaporation chamber 17. Accordingly, there can be o

ined an iron which can

evaporate the water dropping into the evaporation cham,:er%i 17 in good efficiency,
and which does not interfere with generation of steam. :

Further, because of the formation of a composite lafing film containing the
i
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PTFE content” (% 5 10 15 . 20 25 Non-tacki ness

X [err] [err] [err] [err] Eval uation standard on
non-tacki ness: [err]: Good lerr]:
O di nary [err]:} Bad Thr ough

the above experinents it was reveal ed 8Rat, when the cdntent of .

pol yt et r af | Huedre sompsunddingmarticiaa in digperspdiatataan thaswriaca!fithe ininger ¢ y
effective tg prevent the starch on the clothes from stijcking ip.ironin

coul d be adece B@mbas 15,dhe hatdnags of theroning face;Ganche;@age ‘@%\élhlﬂfhtsé%a‘gei ng

no nore than 10% by vol unme, the non-adhesive property, jwoul e | owered.
the su?facey of the ironing face can be preventedp from causing scrgcﬁes.

Also, it is possible to improve the abrasion resistancal, to provide less
tendency of abrasion even over a long period of ironing, and the composite plating
film can improve the sliding property with the cloth when the temperature of the
ironing face is high, thereby permitting easy ironing work.
Example 16

As shown in Fig. 5 - Fig. 7, the base member 14 has g heater 8 in buried

state. On the surface of at least the ironing face side a fiurotesin layer is formed.

And, on the ironing face of the base member 14, i.e., on a part of the bottom face
sids, an ironing face member 15 is combined with screws 16 in a manner to
surround the circumference of the ironing face member 15 with the fluororesin layer
provided on the base member 14.
On the surface of the ironing face member 15, there i formed a composite
plating film containing the fluorine compound fine particles in dispersed state. The
ironing face member 15 is provided with a piurality of steam| holes 18. Between the
base member 14 and the ironing face member 15, a pathway 19 is provided for
leading the steam generated in the evaporation chamber 17 to the steam hole 18.
Other constitution is same as that of Example 14.
To explain the operation in the above constitution, since the ironing face
member 15 having a composite plating film thereon is constjtuted on a part of the

bottom face side of the base member 14 and has simple configuration with less

roughness, the surface area forming the composite plating ?Im can be lessened to
realize low priced product.

Further, because there is provided between the base member 14 and the
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Furt her,

there were made the iron bottom base nenbers having the conposite

plating filnms with the PTFE content of 15% and the surface ‘roughness of
0.1, 0.3, 0.5, 1.0 and 1.5 [err]m respectively, and, using the irons

provided with these iron bottom base ers, S|Id|l’l%

oughness RIH rfﬁ fhdiod 95 aifflia 58P eagin ‘"Wﬂ*

200
[err]
[err]:

150

[err

uat I on stan

ape cha?rfber 17 t3 §té£ﬁ?‘lb|és]t ¥8 \y1e eva §

property tests wer e

nS|Ie Ioad (9)

tion residues or[errl

GOOdimpuntles such as deposits accumulated on the pathwayl 19 can be easily

eliminated by detaching the ironing face member 18. l

Furthermore, as a fluororesin layer is formed on the
|
face side of the base member 14 in a manner to surround th

rface of the bottom

e circumference of the

. ) |
ironing face member 15, sliding property of the iron with the| cloth in ironing can be

|
improved, |

Example 17

- As shown in Fig. 8, the ironing face member 20 is prc
|

wided with a composite

plating film 12 containing the fiuorine compound fine par%icles in dispersed state at

least on the surface of the ironing face. A fastening men?b

21,

projecting upward

on the upper face side of the ironing face member 20, is }aa ed through the hole of

the base member 22, to combine the ironing face membe;r JO from the upper face

side of the base member 20 with the nut 23. And, to the fas
cover 24 oovenng the base member 22 from the upper fdce
screw 25. Other constitution is same as that of the abov§ E;

taning member 21, a
side is fixed with the
kample 14,

To explain the operation in the above consﬁtution,é it F possible to obtain an

iron which does not form a composite plating film on the surface of the evaporation

chamber (not illustrated) and not interfere with the steam| generation. Also, the

|
ironing face of the ironing face member 20 can be smootlhly

constituted, and

prevention can be made of the cloth from being caught by the screws or the like.

Example 18 :

As shown in Fig. 9, the ironing face member 26 is ;made by forming a

compaosite plating film 12 containing the fluorine compou:nd

fine particles in

dispersed state at least on the surface of the ironing facé and rolling the outer

This Sheet Has Been Revlaced

AWIRMAW

|

THIS SHEET HAS 5%cii |
REPLACED




[err]: Odinary : 18

Through those experinents it was found that, when the finishing degree of
the conposite plating filmof the bottom base nenber 1 was no mre than 1.0
[err]m on neasuring by the center Iingszurface roughness, the sliding

Phe” comyos: epRara 8Py 24e hergd Bhg obberinelinharel ppt2s of the pE<[BEY 4B LIS ng
c ;‘RP?ééyoﬁ?"éﬁeﬁéc%%‘@%ﬂf%&wmem@ﬁéﬂﬁ%%éoﬁ%@éhﬁ%ﬁé%éﬁﬁ SO Tom
base nenber gan@plé M?r r]mand the PTFE content
To explain the operation in the above constitution, there can be obtained an
iron which does not form a composite plating fiim on the suniface of the evaporation
chamber (not illustrated) and not interfere with the steam generation. Also, the
ironing face member 26 can be sscurely combined with the!base member 27.
Example 19 '
As shown in Fig. 10, the ironing face member 29 is made by forming a
composite plating film 12 containing the flucrine compound|fine particles in

dispersed state at least an the surface of the ironing face arid a flange part 30 bent

upward on the outer peripheral part thereof.

And, the base member 31 is provided with a recess é2 opposite to the flange
part 30, so that the flange part 30 of the ironing face membe,!;r 29 is inserted under
pressure into the recess 32 provided on the base member :i"l to combine. Other
oonstitutiqns are same as those of Example 15. E

To explain the operation in the above constitution, thfare can be obtained an
iron which does not form a composite plating film on the surface of the evaporation
chamber (not illustrated) and not interfere with the steam ge;neraticn. Also, the
process in combining the ironing face member 28 with the !:f:ase member 31 can be
simplified, and the Ironing face member 29 can be secureiyg combined with the
base member 31. |
Example 20 i

As shown in Fig. 11, the ironing face member 33 is n%cade by forming a
composite plating film 12 containing the fluorine compou nd,i fine particles in

| dispersed state at least on the surface of the ironing face. The base member 34 in
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of _15% by vol une. As a result .of the above, the iron furnished with
the iron bottom base nenber treated with the fluororesin of Conparative
Exanpl e had generation of 9 kV static electricity and adhesion of 3 sheets
of .silk test pieces of cloth 6. Wth tsg i ron of thi exanpl e, the nunber

hanne_ PR P 1 b o i ol et
Searce goncPmisheBHBG W HPHe cdsh ridfaifg St ylk Babe riefibar . "Otidr onishn 8Gng N0V
presence Ofarééﬁﬂgiﬁé Bs&%ﬁ@xa la 19. Furt her, an jabrasi on resistance

test was carrie y using an rron wth the surfq’c roughness of the

iron bottom basergeaitdin te Sparatith id mé‘HGoJJ‘SorPsTiﬁﬁio%‘Bim Blcan be obtained an

iron which does not form a composite plating film on the ;su ace of the evaporation

chamber (not illustrated) and not interfers with the steam%ge eration. Also, the
ironing face member 33 and the base member 34 can bd cambined in tight contact
with each other, and the heat conductivity from the base ;nember 34 to the ironing
face member 33 can be improved, and further, the proce!Fs n combining the ironing
face member 33 with the base member 34 can be simpliilied, and the ironing face

member 33 can be securely combined with the base member 34,

Example 21
As shown in Fig. 10, the base member 31 for combinjng the ironing face
member 29 with the bottom face side is provided with a fumber of through-holes for
communicating from the lower face side to the upper facs side. Other constitutions
are same as those of Example 19.
To explain the operation in the above cons_tmnion inicombining the ir_dning

face member 29 with the lower face side of the base mernbir 31, it is possible to

relieve the air between the two members through the pass-hole 35 to increase the
tight contact property, and further, to transfer in good eﬂici:ierlcy the heat from the
base member 31 heated with the heater 8 to the ironing tiacé member 28.

In this Example 21, the pass-hole 35 is formed on thq base member 31, but it
may be formed on the ironing member 29 side. Alternatifkrely, the pass-hole 35
formed on the Ironing face mémber 28 may be replaced Ly the steam hole 18 as
explained in Example 15 above to give the similar effect.;

'Example 22 |
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of [ 15% by vol une. As a result of the above, the iron furnished with
thé iron bottom base member treated with the fluororesin of Conparative
Exanpl e had abrasion anobunt of 3 - 10 [err]m The iron of this enbodi nent
showed the abrasion ampunt of 0.5 - 0.7 Jerr]m As abgve, according to
this enbodinent it is possible to reali’ze an iron whic shoms carce

abrasion of the Jheriering fage rngm@er 18dn Fig: 3 'ﬁé?fﬂi'ﬂ}' oA rnategial "tgnﬁm’d
presence hetayt %Sr‘?i:'!ﬁéﬁ(\)/% sucﬁ‘as copper, amommum or aIEy co'?lw?am ng t m Ol of

constitutions are same as those of Example 14.

According to the above constitution, the heat from thg base member 9
heated with the heater 8 can be transmitted in good sfficiengy to the clothes
through the ironirig face member 10. Though the above explanation has been
made on the ironing face member 10 in Fig. 3, similar effect|can be obtained with
respect to the raspective ironing face members in other examples by forming with
thé good heat conductive materials.
Example 23

As shown in Fig. 12, the good heat conductive member 36 is formed of
copper, aluminum or alloy containing them, or a sheet-form member formed of a
materfal having excelient heat conductivity such as graphite; or a paste form
member containing the powdar of the material having excellent heat conductivity
such as copper, aluminum, or carbon, and is set between the base member 31 and
the ironing face member 29. Other constitutions are same gs the above Example
18,

According to the above constitution, the heat from the base member 31 can
be transmitted to the ironing face member 29 in good efficiency, by the good heat
conductive member 36 and the surface temperature of the ifoning face member 29
can be made even.
Example 24 |

The ironing face member 10 in Fig. 3 is formed of a metal material such as
stainless steel or titanium, or of good corrosion resistant material of ceramics such
as aluminum oxide, aluminum nitrate, or zirconia. Other constitutions are same as

those of Exampie 14.
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19, In the same manner as in Exanple 1, a substrate nickel plated
filmwas formed on the iron bottom base nenber (surface roughness 0.5
[err]m, after which, using a plating bath conprising the foll ow ng
materials as the main conponents and ding 1 part y iwei ght of PTFE fine

particles (particgle sjze of no nore than 2& de b |k|n Ko
A shiiporey Clod

Kagusgi ki Kai sha CS?FG’"TQJH*IES@ VQWE@PQ?R* Vi .
Dai ni K !
s o o peRRber 1 front Gatroding By skt emerier Stniboenad Gnke ﬂﬁ@fﬁ%ﬁ@se

[err]m was fo.r d. . Nc ectral '

N ckel | sul £ Hieiraog P{Pé”%g&/ E&he" examp %o@?fﬂﬂf"ﬁhg E@gﬁ" 5888%8}'%@%/ L
Sodi um nmal onat, 20 g/ L Sodi um hypophosphi te 20 g/L

An iron botﬁﬁ’ﬁ%ﬁﬂ%@m%r provi ded with substrate ni clgel pl ati ng treatnment

Example 25

The ironing face member 10 in Fig. 3 has a compc sit:e plating film 12

containing the fluorine compound fine particles in dispe edf state with smoothed
surface. Other constitutions are same as those of Examgle :14.

According to the above constitution, by forming a nf'!pound plating film 12
containing the fluorine compound fine particles in dispe edi_state by smoothing the

| .

surface of the ironing face member 10, the composite pi ‘n? film 12 can be
smoothly formed. Accordingly, during the ironing work, the fron is easily slidable on
the wet clothes. Thus, convenience of use can be imp dl

Similar effect can be obtained with the ironing faci mfembers of other
examples by forming a composite plating film 12 containingi the fluorine compound
fine particles in dispersed state by smoothing the surfacg. i
Example 26

The ironing face member 15 in Fig. 7 has a compbsif:e plating fifm containing
the fluorine compound fine particles in dispersed state with fthe surface roughened.
Other constitutions are same as those of Example 16. i
According to the above constitution, by forming tthiurface of the ironing

ged, so that the tight

face member 15 in rough surface, the surface area is enl
contact pfoperty of the composite plating film is improved. iin addition, even when a
finger mark or the like is put on the compasite piating film], sfpiling by the finger mark
or the like can be made less conspicuous. Similar effect caln be obtained with the

| ironing face members of other examples by forming a cornp;osite plating film

i
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was soaked in the above nickel non-el-ectrolytic plating bath, and under the
conditions of the liquid tenperature of 90 2[err]C, pHof 4.9 - 5.2, it
was subjected to non-electrolytic plating while screw stirring for 1 hour
until the f|In1th|ckness becane 10 [egpp]mto forma ;gckel PTFE conposite

o 1511 0Lt Blobid o o Ghekioe e b SRR

circul ating hﬁ/ge drying oven at 350[err]C for 30 mnutjes, and then all owed
to stand int ‘Bfﬂﬁe?or 1 hour until it came to room tenperature. The PTFE

CoTL et of A, SR R a8 P, TRl M UG i
sy o bl oh e GRS T g eyl oy SOAF a e BT ek,
test, and afAidHng @&hﬁ&@ﬁﬂ:ﬁné particl8'i€ rdidd. BtneFkonstifutions are same as
those of Example 14.
According to the above constitution, it is possible to form a rigid film which
has no pinhole or the like on the ironing face member, and is free from the danger
of the compasite plating film from being released from the aluminum rolled plate by
the air swelling in heating.
The first means of the present invention has a constitution whersin the

fluerine compound fine particles having an average particle size of no more than 2

pm are uniformly dispersed in nickelschromium or a transitign metal of combination
of them, thereby realizing an iron having good slidability and high surface hardness
to show less abrasion or scratch, and less generation of static electricity.

The second means of the present invention is charagterized in specially
adopting more than 15% by volume of the content of the fluprine compound fine
particles, thereby realizing an iron with elevated non-tackingss property with which
the starch of the clothes to be ironed can be prevented from adhering to the iron.

The third means of the present invention is characterjzed in that a composite
plating film is provided on the surface of the iron base member, after which it is

subjected to heat treatment at a temperature higher than the meiting point of the

fluorine compound fine particles (excluding graphits ﬂuoridl). thereby remarkably

improving the durability and surface water repellency of the§ composite plating film.
The fourth means of the present Invention is specially o make the surtace

roughness of the composite plating film no more than 1.0 um, thereby realizing an
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20,As a result, as shown in Table 3, the results were the sane as in
Exanple 1 with 0.5 [err]mof surface roughness and 20% of PTFE content,
all being good. [Table 3] Test item Non-

Static

Surface treat

Conpar at i ve'r @(&%I furthey UBP’(??’@@ |3Hdab""y

150
(9)

realization at a low price is possible.

Abr asi on Slidability
Eledtricity resistance

( kv) The ﬁé? mqqr]%éﬁhg %?etsen invention ICél!I %‘w%‘lﬁ‘é %gim [o? HJ

conventional alurminum die cast material which is less easy to be platad and is apt

to show loss of corrosion resistance due to the surface p$re§. This problem has

been settled by using an aluminum rolled plate for the irgn l%ottom base member.
According to the sixth means of the present invention, is in being fumished
with a base member which is tc be heated by the heater ang an ironing face
member by 'combining on the bottom surface side of the aﬁe member by forming a
composite plating film containing the fiuorine compound ine particies in dispersed
state, by which it is possible to prevent formation of the composite plating film on
the base member and to prevent undesirable effact on the Heater which is provided
on the base member, and further, to makae it possible to carry out ironing by the
ironing face member combined with the lower surface side c}f the base men;ber. |
Moreover, the hardness of the ironing face is increased {o prevent scratches, and
the abrasion resistance is improved to give less wear on|thé long-period ironing.
According to the seventh means of the present invention, an evaporation
chamber is formed on the base member, so that the composite plating film
containing the fluorine compound fine particles in disper EI state on the surface of
the evaporation chamber is not formed. Accordingly, th ther which dropped into
the evaporation chamber can be favorably evaporated, énd stabilized steam jetting
can be expected.
According to the eighth means of the present invention, because an ironing

face member is provided on a part of the lower surface sidejof the base member,

the surface area for forming the composite plating film can be reduced, and

According to the ninth means of the present invention, steam holes ars
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iron  This Exanple; Conposite plating : 50 -1 0.5 -
0.7 [err] coated iron

(9) (kV) ([err]m Eval uati on standard on non-tacki ness:
[ecr]: Very good a4 [err]: Good
[err]: Od

Abrasion r
Tetrafl uor

abbr evi at ed

a conposit

BBk an hpirpning face member ard & patiway for '%:i#pﬁé%“ﬁa"
QB4R BaBBrABH WMUERS 16 B0 LBERI hdIBE [ 1oRmoUBathaeh the
bR idhfodtar the ironing tace member, so that it is possible to eliminate easily
the evaporation residues and impurities suéh as water depgsit accumulated on the
pathway by removing the ironing face member.
According to the tenth means of the present invention, the ironing face

member is set from the upper surface side of the base member, which serves to

smooth the ironing face, and to prevent the clothing from bejng caught by screws.
According to the eleventh means of the present invention, a good heat
condtictive. member has been arranged between the base member and the ironing
face member, by which it is possible to transmit the heat from the base member to
the ironing face member in good efficiency, and to make the surface temperature of

-— .

the ironing face member ovenly elevated.
According to the twelfth means of the present invention, the ironing face

member is constituted by forming a composite plating film containing the fluorine

g5

compound fine particles on the surface of the aluminum rolled plate. Therefore, it is

possible to form a rigid coating film which has no pinhole on the ironing face

@3 &

.member and which has no danger of release of the composite plating film from the

aluminum rolled plate by the air swollen by heating.
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nade by usin pght of FEP fine particles (particle size no
more than 2 B!ﬂmmj‘!ﬁw Dai ki n Kogyo Kabushi ki Kai sha) and addi ng a
surfactant ( FACK F150", made by Dai ni ppon | nk Kagaku

Kabushi ki Kaisha) at a rate of 65.0 based on 1g of FEP, the operation

was nmade in the s nner as in Exanple 1 to forma substrate plating
| ayer on tWé*AF%%ﬁW se nenber (surface roughness 0.5 [err]m,

followed by Torgl fn%omiprsig & botsm porion Schigss 3 irohingat%rt whichd -

composite plating film containing fluorine compound fine particles in a dispersed
state Is provided.

2. The iron as claimed in Claim 1, wherein the flucrine compound fine particles
have a particle diameter smaller than the plating film thicknass.

3 The iron as claimed in Claim 1, wherein the content of the fluorine
compound fine particles in the compoasite plating film is niore than 15% by volume.
4, The iron as claimed in Claim 1, wherein the fiorine compound particles are
cne or mare than two selected from the group consisting of polytetrafiucroethylene
(PTF), tetrafiuoroethylene-hexafiucropropylene copolymer (FEP),
tetrafiuoroethylene-perfluoroalkyl vinyl ether copolymer (PFA), graphite fluoride,
pitch fluoride, and colored pitch fluoride prepared by reacting pitch fluaride with a
dye ora pigment.

5. The iron as claimed in Claim 1, wherein the composite plating film
containing the flucrine compound fine particles in a dispersed state is subjected to
heat treatment at a tamperature higher than the meiting point of the fiuorine
compound {(axcluding graphite flucride) fine particles.

6. The iron as claimed in Claim 1, wherein the surface roughness of the
composite plating film provided on the bottom portion is 1.0 um or less.

7. The iron as claimed in Claim 1, wherein the bottom portion is made of an
aluminum rolled plate.

8. The iron as claimed in Claim 1, wherein the bottom portion comprises the
iron bottom base member is combined as an ironing face member on the lower
face side of a base member to be heated by a heater.

8. The iron as claimed in Claim 8, wherein an evapdration chamber is formed
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The resulting i e nmenber having a nickel - FEP conposite
plating film @Iﬁl HI ﬂii Eiﬂot air circulating type drying oven at
250[err] C for " c s then allowed to stand in a roomfor 1 hour

until canme to room tenperature. The Fg(% content of the resulting iron
bott om basewm%og i pg ni ckel - FEP COnposite plating filmwas 20% and
t he cont act‘ang. e 5(341%\\/‘% 27" was nmeasured to be 115 degrees. In the
sanme manner ¢@as | 4 : - | S

185 | The{AiPAs cljmmgﬁghspfﬁ 8 SWierbinthe u%n'ﬁi{%%ﬁ@@gﬁ@?% Ys V\gﬁo&ﬂed

static electricity generation and abrasi on resi

carried out; @:%r?o ' I he results were all good.

[Table 4] o ftR& fower fa2e SERIRY e RS nigfver T Tstatic

Abrasion 41, Theiron as claimed in Claim 8, wherein the ironing {888 Fhbiribér is provided
with steam holes, and a pathway for leading the steam generated in the

evaporation chamber to the steam holes is formed between the base member and

the ironing face member.

12. The iron as claimed in Claim 8, whersin the ironing face member of the iron
is mounted from the upper face side of the base member. |
13. The Iron as claimed in Claim 8, wherein a member having good heat
conductivity is provided between the base member and the ironing face member.
14. The iron as claimed in Claim 8, wherein the ironing face member is
constituted by forming a oompoéite plating film containing fluorine compound fine
particles on the surface of the aluminum rolled plate.

—_—_
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Surface treat nent

Corrpar ati ve Exanpl e; Fluororesin

t acki ness -

Electricity resistance

150 9 3 - 10 type coating conposition coated [err] iron
Thics Exanpl e; Conposite plating -1 0.7-0.9 coated
iron ' (kV)([err]m Eval uati on
standard on non-t acki ness: [err]: Vé}éggood

[err]: Good [err]: Odinary

[err]: Bad Abrasion resi stance:

Tetraf | uor oet hyl ene- perf| uor oal kyl

Wear anount after sliding test
vi nyl

Exanpl e 4
et her copol yner (hereinafter to

Frg. /

iy

- s ...
’0.. » 00
o ¢ ¢ ‘
o I A .s 2
. o‘ . . oS
. * o e, .. .
. R T TPRR *Te,
« % 5 0 g, , s * s o, .
* . .- o o ® ® »}
s, ¢ %o . ® o« o '..'4
* o . . - . o’ .
LI . * e e * s ool s o s *
0 . . o
¢« ° o o
.

This Sheet Has Been Ri eplace

AW lﬂl I

REPLAGED

’1 THIS SHEET HAS {’:EEN\



be abbrevi ated as PFA): In the same manner as in
using a conposite plating bath

Exanmpl e 1 except

22 made by using 5 parts by weight of PFA fine particles (particle size no

nore than 2 [err]m nade by Dai kin Kogyo Kabushi ki Kai s
surfactant (trade mark "NMEGAFACK F150,,. made by Dai nip
Kabushi ki Kai sha) at a rate of 30.0 nﬁlsoased on 1 g of
was nade in the sam Exanple 1 to forma substrate pl at
i ron bottom base nmenber (surface roughness 0.5 [err]m
form ng a nickel - PFA conposite plating

ha), and adding a
bon | nk Kagaku

PFA, the operation
ng | ayer on the
fol |l oned by

|
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film(10[err]m. The resulting iron bottom base nenber having a

ni ckel - FEP conposite plating filmwas heated in a hot air circulating type
drying oven at 340[err]C for 30 mnutes, and then allowed to stand in a
roemfor 1 hour until it cane to room tenperature. The PFA content of the
resulting iron bottom base nenber having ni ckel - PFA conposite plating film
was 20% and the contact angl e of wat ed s neasured to be 120 degrees.

In the same manner as in Exanple 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were
carried out. As a result, as showm in Table 5, the results were all good.

7 161519 8 %lB ‘4
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23.[ Tabl eISl//’ Test item
Abr asi on '

Non-

Static

Slidability Sur f ace

treatment .y Sheet Has BeemRibEne s s El ectricity resi stance
Compar ati ve T (RN ER WORBOr esi n
150 93“‘“\\\“\\% sOlit ype coating conposition qogted [err]
(9) (k ]m iron 5 Exanpl e; Cgnposite plating
50 -1 0.6 0.8 [err]
coated iron (9) (IkV) ([err]m
Eval uati on standard op-non-tagki ness: err]: Ver Q00

Fig. 7 Lerrl 5 V9

Frg. 8 24
amiia)
2) - =
23 -
! = ) Y
22 N = )
2 | 20
Frg. 9
27
26a /
o ;40
28 26 (2 THIS SHEET HAS BEEN
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[err]: Good : . [err]: Odinary
[err]: Bad Abrasion resistance: War anount after sliding test Exanple 5
Graphite fluoride In the same manner as in Exanple 1 except using a
corposite plating bath nmade by using 5 parts by weight of graphite
fluoride fine particles (particle size.po nore than 1 [err]m nade by
Asahi d ass Kabushi ki Kai sha) and addﬁwg a surfactant (trade mark
"MEGAFACK F150", made by Dai ni ppon | nk Kagaku Kabushi ki Kaisha) at a rate
of 40.0 ng based on 1 g of graphite fluoride fine particles, the operation
was nmade in the same manner as in Exanple 1 to forma substrate plating

| ayer on

Frg. /10

Y />
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he iron bottom base nenber (surface roughness 0.5 [err]n), followed by
formng a nickel-graphite fluoride conposite plating film (10 [err]n).
The resulting iron bottom base nmenber having a nickel -graphite fluoride
conposite plating filmwas heated in a hot air circulating type drying oven
at 350[err]C for 30 mnutes, and then allowed to stand in a roomfor 1
hour until it canme to room 24
tenperaturZ\PsWaphite fluoride content of the resulting iron bottom
base ving nickel -graphite fluoride conposite plating filmwas

20% and t hgr¢enbECNIRATEOR! YRG! was neasured to be 110 degrees.

The iron comprises an bottom base member 1 as an ironing face, which is
provided with a composite plating fiim 2 containing fluorine compound fine particies
4, so that the ironing face provides high surface hardness which shows less wear,

good slidability and less generation of static electricity.
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I.\n?t he same manner as in Exanple 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resista
c&ried out. The results were all good. Exanple 6 Pi t chiTLuQra

R !
5 parts by [ f e Dl fluoride fine particles ( !
size 1.3 [gmﬁa&'ﬁﬁgm}{g&ﬁﬁ“%ference Exanpl e 1 and addj ny
(trade mark " CK F150", nmmde by Dai ni ppon | nk Kagak] )
Kai sha) at a ra f 30.0 ng based on 1 g of pitch fluoriige,

de i ' le 1 to f
}N:;e;moﬁ {ﬁéwﬁﬁammﬁﬁémﬁwguff aceoroﬁgr;hmngs: '5 [err]m,
foll db ' ' -pjtch fl id it | ati fil 10
orr . PEB BREHEIRVENTION 1 On bot tom hase hember havi ng a ni ckel -pi t ch

uori de composple Bl ot o iiRed L oh for el uES it BlihiBS

use.
PRIOR ART:

The irons which have hitherto been in use comprise an iron base whose
surface is coated with fluorine so as to prevent adhesion of starch to the clothes
during the ironing work, or to endure the high temperature ironing work, or to permit
smooth ironing work.

THE SUMMARY OF THE INVENTION

Recently, with the aim of improving the operative convenience, cordless
irons have come to be used progressively. In consequence of this trend, heavy
weight iron bases are used to improve heat storage property. Nevertheless, the
surface treatment conditions of the iron base have been as heretofore. Therefore,
the sliding property which is especially important in realizing smooth ironing work
has been deteriorated. Further, in connection with this property, there has arisen a
problem in ironing such that the clothes to be ironed tend to cling to the iron base
due to the static electricity generated between the iron and the clothes.
Furtﬁermore, there have been the problems of the surface fluorine coating fayers to
be damaged by the buttons and fasteners on the clothes. ‘

The present invention is to settle the problematic points held by the
conventional constitution, and its objects are to provide an iron which shows good
slidability which is important in smooth ironing work, and which is less apt to be

damaged by buttons or fasteners on the clothes or shows less wear, and less



foif 30 mnutes, and then allowed to stand in a roomfor 1 hour until it
gzggrr;a tobroom hgrrpe:}ature. The pitch fluoride content of the resulting iron
om base nenber having nickel -pitch fluoride conposig t-atd j Ié'&w&s
20% and the contact angle of water wag measur ed {TE b EE@J\?@& S$H
In the same manner as in Exanple 1, non-tackiness test,} sfrdfmg proper y
test, statgenarationof static gjeetseitit-i on test, and abrasion |r esi ganed 1982t |ware
carried out. The results were_all good as in Taple ? L
25 [Tabl e 6] By plating a composite platipgfilmasm.the sqqgﬁe of thé b
Abr asi on

is obtained an iron having high surface hardness, shovssl{nigo‘g
slidability and less generation of static electricity.

In the present invention, the particle size of the fluorine compound fine
particles to be added to the plating liquid for forming a composite plating film
(hersinafter to be referred to as composite plating liquid) is not particularly limited.
However, when the particle size is larger than the film thickness of the whole
composite plating film, the particles come off from the plating surface by abrasion.
Therefore, it is desirable to use the fine particles having a size smaller than the
thickness of the plating film.

The thickness of the composite plating film is normally 5 to 30 um, more
preferably about 8 to 20 um. When the thickness of the plating film is smaller than 5
um, problem occurs in durability. When the plating film thickness is larger than 30
um, tight contact property of the plating film to the baée member becomes poor, and
the cost becomes high.

Accordingly, the particle size of the flubrine compound fine particles may be
determined in consideration of the thickness of the composite plating film. The
particle size is normally about 2 um, and the one of not more than 1 um on the
average is more preferable. It is desirable for the composite plating film not to
contain rough particles of the size larger than 30 um, so as to preserve uniformity of
dispersion of the fluorine compound fine particles in the composite plating liquid
and composite plating film. The amount of the fluorine compound fine particles to
be added to the composite plating liquid is not specifically limited, but usually it is
no more than about 200 g/, preferably about 1 to 100 g/L.

In the present invention, the kind of the plating liquid to be added to the
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supplied from the reducing agents such as phosphinate or boron-hydrogen
compound by non-electrolytic plating method may be used. Examples of the
plating liquids are those of copper, nickel, chromium, zinc, cadmium, tin, iron, lead,
precious metals and their alloys. These plating liquids of various compositions are
known, and any of these known plating liquids may be usable in the present
invention..

- In the plating liquid of the present invention, a surfactant is used to have the
fluorine compound fine particles evenly dispersed in the plating liquid. As a
surfactant, it is necessary to use the surfactant molecules which show cationic
property in pH in the plating liquid. There may be used, for example, water-soluble
cationic, nonionic or amphoteric surfactant which shows cationic property in the pH
of the plating liquid. In this case, as the cationic surfactants, there may be a
quaternary ammonium sait, secondary and tertiary amines, imidazolines, and the
like. Examples of the nonionic surfactants are polyoxyethylene, polyethylene
imine, ester, etc. Especially, it is desirable to use a fluorine based surfactant having
C-F bond in the molecule. The nonionic surfactant having C-F bond in the
molecule shows cationic property only in the case of the acidic plating liquid.

The amount of addition of the surfactant to the plating liquid is preferably 1
mg to 100 mg based on 1 g of the fluorine compound fine particles, and more
preferably about 1 mg to 50 mg based on 1 g of the fluorine compound fine
particles. _

In the plating liquid of the present invention, in order to have the fluorine

compound fine particles uniformly dispersed, plating is desirably carried out while
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the plating liquid to be used. In general, the liquid temperature, pH, and current
density may be the same as those of the ordinary plating.

In the piating film to be formed by the plating liquid of the present invention,
the amount of the fluorine compound fine particles to be contained in the plating
film may be optionally determined according to the object of use. The co-
precipitation amount of the fluorine compound fine particles can be optionally
changed according to the adjustment of the addition amount of the fluorinated
compound fine particles in the plating liquid, adjustment of the plating conditions,
etc.

The second means of the present invention is characterized in specially
adopting more than 15% by volume of the content of the fluorine compound fine
particles to increase the amount of the fluorine compound fine particles distributed
over the surface of the plating ayer, so as to provide an iron with elevated non-
tackiness property with which the starch of the clothes to be ironed can be
prevented from adhering to the iron. Here, it is desirable for the upper limit of the
content of the flﬁorine compound fine particles to be 50% by volume. This is
because, when the content of the fluorine compound fine particles exceeds 50% by
volume, there is a tendency to cause appearance defects of stain, unevenness, etc.
on the plating layer in composite plating processing. '

The third means of the present invention is to provide a composite plating
film on the surface of the iron base member, followed by subjecting it to heat

treatment at a temperature higher than the melting point of the fluorine compound
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The heat treatment time is not specifically limited. Normatty; thé heat
treatment may be carried out for about 10 to 30 minutes. When the heat treatment
temperafure is higher than the melting point of the fluorine compound fine partic!es-
by more than 50°C, the plated film has a likelihood to show deterioration.

The fourth means of the present invention is specially to make the surface
roughness of the composite plating provided on the iron bottom base member no
more than 1.0 um to provide an iron having good slidability.

The fifth means of the present invention is to solve the point of the
conventional aluminum die cast material which is less easy to be plated and is apt
to show loss of corrosion: resistance due to the surface pores. This problem has
been settled by using an aluminum rolled plate for the iron bottom base member.

The sixth means of the present invention is in being furnished with a base
member which is to be heated by the heater and an ironing face member by
combining on the bottom surface side of the base member by forming a composite
plating film containing the fluorine-ecompound fine particles in dispersed state, by
which it is possible to prevent formation of the composite plating film on the base
member and to prevent undesirable effect on the heater which is provided on the
base member, and further, to make it possible to carry out ironing by the ironing
face member combined with the lower surface side of the base member. Moreover,
by the composite plating film containing the fluorine compound fine particles in
dispersed state, the hardness of the ironing face can be increased to prevent
scratches, and the abrasion resistance is improved to give less wear on the long-
period ironing. Furthermore, because the composite plating film contains the

fluorine compound fine particles in dispersed state, when the temperature of the
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chamber on the base member. As it is possible to prevent formation of the
composite plating film containing the fluorine compound fine particles in dispersed
state on the surface of the evaporation chamber, the water which dropped into the
evaporation chamber can be favorably evaporated to generate steam.

The eighth means of the present invention is that an ironing face member is
provided on a part of the lower surface side. By reducing the area for forming the
composite plating film, realization at a low price is possible.

The ninth means of the present invention is to provide steam holes on the
ironing face member and to provide a pathway for leading the steam generated in
the evaporation chamber to the steam holes between the base member and the
ironing face member, by which it is possible to form the distance from the
evaporation chamber to the steam hqles long, and to take out the evaporation
residues and impurities such as water scum accumulated on the pathway of the
base member on the lower surface side and eliminate.

The tenth means of the present invention is that the ironing face member is
taken out from the upper surface side of the base member, which serves to smooth
the ironing tace, and to prevent the screws for fixing the ironing face member to the
base member from catching the clothing.

The eleventh means of the present invention is to have arranged a good
héat conductive member between the base member and the ironing face member,
by which it is possible to transfer the heat from the base member to the ironing face
member in good efficiency, and to make the surface temperature of the ironing face

member evenly elevated.
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particles on the surface of the aluminum rolled plate. It is possible to form a rigid
coating film free from the danger of release of the compaosite plating film from the
aluminum rolled plate by the air swollen by heating
BRIEF DESCRIPTION OF THE DRAWINGS:

Fig. 1 is a sectional view to show the constitution of the iron according to an
embodiment of the present invention;

Fig. 2 is an illustrative view to explain the constitution of the testing device for
testing the condition of generation of static electricity of the same;

Fig. 3 is a side view showing in section an essential part of the iron in
Example 13 of the present invention;

Fig. 4 is an enlarged sectional view of an essential part of the iron of the
same;

Fig. § is a sectional view of an essential part of the iron in Exaniple 14 of the
present invention; |

Fig. 6 is a bottom face view of the iron in Example 15 of the present
invention;

Fig. 7 is a bottom face view of the iron of the same;

Fig. 8 is a sectional view of an essential part of the iron in Example 16 of the
present invention;

Fig. 9 is a sectional view of an éssential part of the iron in Example 17 of the
present invention;

Fig. 10 is a sectional view of an essential part of the iron in Example 18 of
the present invention;

Fig. 11 is a sectional view of an essential part of the iron in Example 19 of
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The preferred embodiments of the present invention will be explained
hereinbelow. Fig. 1 is a sectional view of an iron showing the present embodiment.
The surface of the bottom base member 1 of the iron is provided with a plating layer
2. The bottom base member 1 is made of aluminum in the present embodiment.
The piating layer 2 has a constitution comprising the fluorine compound fine
particles 4 uniformly dispersed in nickel, chromium or transition metal 3 of
combination of them.

In case of plating a plating layer 2 on the bottom base member 1 as the
above constitution, a surfactant is used at the same time. The surfactant is
distributed around the fiuorine compound fine particles 4, and plating is applied to
the base member 1 simultaneously with the transition metal 3 by the electric charge
held by the surfactant. Accordingly, the plating layer 2 becomes a matrix
constitution of the fluorine compound fine particles 4 evenly distributed in the
transition metal 3. Accordingly, in comparison with the conventional constitution in
which the surface treatment of the base member is made only with the fluorine
resin, the hardness is greatly increased. Further, as described above, as the
plating layer 2 has the fluorine compound fine particles 4 in uniform state, slidability
to the clothing is satisfactory. Moreover, by the presence of the transition metal 3,
there is provided an iron which shows less generation of static electricity during the
ironing work.

Also, in this case, when the content of the fluorine compound fine particles 4

is more than 15% by weight, non-tackiness free from adhesion of starch of the



angl e of water was neasured to be 120 degrees. In the same manner as
in Exanple 1, non-tackiness test, sliding property test, statlc
electricity generation test, and abrasion resistance St ked out
The results vvere all good as in Table @ [ Tabl e 8]
Test item anA Abr asi on},

Sli dabi | i Wthgﬁpaa@& $9QULRGiMironing, and at the same hime

resi stanc

150 o ol ottier Wards. sien (G ﬁaqmﬁ”‘” 835% YgHmEs
(5%) nggk\% no diffg_r%fgé (%)ugq{: un‘? belngnP(?"Z B

(9) g(e}%té %rifgre ce occurs.

Further, by using the smooth bottom base member 1, the surface

unevenness of the plating layer 2 formed on the surface is reduced to make it
possible to improve the sliding property further, or only the surface of the plating
layer 2 may be smoothed. Namely, in the case where the finishing extent of the
plating iayer 2 of the bottom base member 1 is set to be no more than 1.0 um when
measured by the center line surface roughness, the sliding property can be further
improved.

The pitch fiuoride to be used in the present invention is disclosed, for
example, in Japanese Patent Laid-Open Publication No. 275190/1987, and is
obtainable by fluarinating the pitch with a fluorine gas.

The pitch to be used as a material for producing the pitch fluoride normally
has a layer structure with lamination of the aromatic group condensation 6-member
ring plane, and the aromatic group which constitutes the 6-member ring plane has
a crosslinked structure by the aliphatic hydrocarbon group such as methylene. As
the material for production of the pitch fluoride, there may be exemplified a pitch
made by eliminating the low boiling point components having the boiling
temperature of less than 200°C by distilling the petroleum or coal based heavy oil
such as petroleum distillation residue, naphtha thermal decomposition residue,
ethylene bottom oil, coal liquefied oil, or coal tar, and further the pitch which is
subjected to heat treatment and/or hydrogenation treatment. More concretely, the

pitch to be used as a material for producing the pitch fluoride includes, for example,

isotonic pitch, mesophase pitch, hydrogenated mesophase pitch, meso-carbon
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The pitch fiuoride is obtainable, for example, by reacting
pitch with fluorine at about 0 to 350°C. As the method for producing the pitch
fluoride, more concretely, the following methods can be exemplified.

(1) Method of directly reacting a material pitch with fluorine gas at a
temperature of about 0 to 350°C.

The preferable temperature in reacting the pitch with fluorine gas is no more
than the softening point of the pitch. Though the fluorine gas pressure in reaction is
not specifically limited, generally the pressure is in the range of 0.07 - 1.5 atoms. In
this reaction, the fluorine gas may be used as such, or by diluting witﬁ inert gas
such as nitrogen, helium, argon, neon, etc.

The resulting pitch fluoride comprises substantially carbon atoms and
fluorine atoms. The F/C atomic ratio is, tor example, about 0.5 - 1.8. Such pitch
fluoride shows the characteristics of the following (a), (b}, (¢) and (d).

(a) In the powder X-ray diffraction, the largest strength peak is shown in the
neighborhood of 24 = 13°, and a peak smaller in strength than the foregoing peak
is shown in the neighborhood of 24 = 40°.

(b} ‘In the X-ray photoelectron spectrometry, there are shown a peak
corresponding to CF group at 290.0 + 1.0 eV and a peak corresponding to CF»
group in the neighborhood of 292.5 + 0.9 V. The ratio of the peak strength of the
peak corresponding to CF group to the peak corresponding to CF; group is about
0.15-1.5.

(c) It is possible to form a film by vacuum evaporation.

{d) The contact angle to water at 30°C is 141 + 8°.

The fluorinated pitch in (1) above is a white to yellow white or brown solid,
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about 250 - 400°C. The resulting transparent resin-like pitch fluoride shows, for
example, the following characteristics:

F/IC. 15-17

Light transmittance (250 - 900 nm): 90%

Molecular weight: 1500 - 2000
. Softening point: 150 - 250°C

The colored pitch fluoride to be used in the present invention is, for example,
described in Japanese Patent Application No. 278855/1995 specification and
Japanese Patent Application No. 77698/1996 specification, and is obtainable by
reacting a pitch fluaride with a dye or a pigment.

The dye or pigment to be used in the production of the colored pitch fluoride
is not specifically limited, but, consid_ering from the paint of the reactivity with the
pitch fluoride, one having a functional group is preferable, and use of basic
dyestuff, dispersing dyestuff, etc. is recommended.

The solvent to be used in the coloring reaction of the pitch fluoride may be
any of the fluorine solvent or organic solvent or a mixed solvent of them with water.
In case of using a fluorine solvent, the solvent may be able to dissolve the material
pitch fluoride to a moderate degree. Exampies of such solvent are

hexafluorobenzene, perfluorodecaline, perfluorodecahydrofenanthrene,
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of methanol, ethanol, propanol, butanol, etc., ketones of acetone, ethylmethyl
ketone, diethyl ketone, methylisopropy! ketone, etc., acetonitrile, THF, or the mixed
solvent of them with water. In case of using an organic solvent as a solvent, since
the pitch fluoride is insoluble in organic solvent, it is necessary to have dyestuff or
pigment dispersed better with water or water-soluble solvent instead of the pitch
fluoride. For this reason, the mixing ratio of the aforedescribed organic solvent with
water is preferably 0 to 10 parts by weight, preferably 0.1 to 5 parts by weight,
based on 1 part by weight of the water-soluble organic sblvent. When the mixing
proportion of water is lowered, the dispersion state of dyestuff or pigment in the
reaction liquid is deteriorated. To the contrary, when the mixing proportion of water
increases, there is a defect that, because the pitch fluoride is water-repellent matter,
the dispersion state of the pitch fluoride in the reaction liquid is deteriorated. The
amount of the solvent to be used in the reaction is suitably 1 to 100 parts by weight,
preferably 5 to 30 parts by weight, based on 1 part by weight of the pitch fluoride.

The reaction temperature to be used in the present invention is not
specifically limited, and may be from room temperature to the refluxing temperature
of the solvent. Howsver, sinca the reaction speed is retarded under a low
temperature, the reaction is preferably carried out at a temperature near the
refluxing temperature.

_ln order to separate the tﬁus obtained crude colored pitch fluoride from the
unreacted dyestuff or pigment and purify it, a method of extracting the unreacted
dyestuff or pigmeni without dissolving and by using the aforedescribed fluorine
solvent which is a soilvent capable of dissolving the colored pitch fluoride, is

effective. The amount of the fluorine solvent to be used is suitably 1 to 100 parts by
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compound by evaporating the used fluorine solvent.

In case the pitch fluoride is reacted with the dyestuff as a material by using a
solvent, because the pitch fluoride is separated from the unreacted dyestuff and
purified, a method of washing a crude colored pitch fluoride by using water which is
a solvent capable of not dissolving the colored pitch fluoride but dissolving the
unreacted dyestuff or the aforedescribed organic solvent or their mixed solvent with
water is effective. The amount of the fluorine solvent to be used is suitably 1 to 100
parts by weight, preferably 5 to 30 parts by weight, based on 1 part by weight of the
colored pitch fluoride. The pitch fluoride obtained by extraction is then purified as
the desired compound by evaporating the used solvent.

EXAMPLES:

The following examples and comparative examples will illustrate the
characteristic features of the present invention more clearly.
Reference Example 1

To the coal tar pitch having a softening point at 100°C, 0.2% by weight of
quinoline insoluble content, and 30% by weight of benzeﬁe insoluble content,
twofold amount of anthracene hydride oil was added, and the mixture was heated
at 430°C for S0 minutes, followed by eliminating the anthracene oil under reduced
pressure at 300°C to give a reduced pitch.

Next, a nitrogen gas was introduced to the resulting reduced pitch to remove
the low molecular weight component, the pitch was subjected to thermal
polymerization at 450°C for 5 hours to give a mesophase pitch having a softening
point at 300°C, 60% by weight of quinoline insoluble content, 98% by weight of

benzene insoluble content, and more than 90% by weight of mesophase content.
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to give 144 g of fluorinated pitch particles. As a result of the elementary analysis,
the composition formula was CF 3, and the average particle size thereof was 1.3
um.
Measurement of contact angle

Using a FACE contact angle gauge (CA-A type, made by Kyowa Kaimen
Kagaku Kabushiki Kaisha). the contact angle of water was measured by a droplet
method.
Non-tackiness test

The clothes to which starch was actually adhered were ironed, and
judgement was made to what extent the starch of the clothes adhered to the bottom
base face of the iron.
Slidability test

There was examined in what manner the slidability changed when the
surface roughness of the composite plating fiim of the bottom base member 1 was
changed. The experiment was evaluated by examining at what point the indication
value of the tension gauge started to shift when the iron placed on a cotton test
cloth was drawn by using a tension gauge.
Static electricity generation test |

With a device as shown in Fig. 2, an experiment was made to examine the
condition of generation 6f static electricity. In Fig. 2, the numeral 5 shows an iron
for test, and 6 is a silk test cloth of 10 cm X 10 cm size. In said experiment, about 10

pieces of silk test cloths 6 were placed in layers, on which the test iron 5 was
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Abrasion resistance test

With the temperature at the central part of the iron base surface adjusted to
220 + 5°C, a weight of 3 kgf was added, after which, while charging a rated voltage
(100 V) on the iron, the iron was subjected to sliding for 73 kms {corresponding to 5
years) on a cotton cloth. Thereafter, the abrasion amount was measured with a film
thickness gauge (LZ-200 made by Kabushiki Kaisha Ketto Kagaku Kenkyusho) and
a fluorescent light X-ray analyzer (SEA5120 made by SEIKO Denshi Kogyo
Kabushiki Kaisha) and evaluated.
Example 1 Preparation of polytetrafiuoroethylene (hereinafter to be abbreviated as
PTFE) plating liquid

Five parts by weight of PTFE fine particles (particle size no more than 2 um;
made by Daikin Kogyo Kabushiki Kaisha) were added to the nickel electrolyte bath
having the following composition. A surfactant [trade mark, "MEGAFACK F150",
made by Dainippon Ink Kagaku Kabushiki Kaisha, tertiary perfluoroammonium sait
(CaFwSOzNH(CHg)aN +{CH3)3.Cl-)] was added at the rate of 30.0 mg to 1 g of
PTFE.

Nickel sulfamate electrolytic bath composition:

Nickel sulfamate 350 g/L
Nickel chloride 45 g/L
Boric acid 40 g/L

* Plating method:
Firstly, with'a cathode of aluminum alloy iron bottom base member (surface

roughness 0.5 um), using the wood bath having the following compaosition, under
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Wood bath composition:

Nickel chloride 245 g/l

Hydrochloric acid 120 g/L

Next, under the conditions of the liquid temperature at 45 + 5°C, pH 3.8 - 4.2,
and current density 2A/dm2, the above iron bottom base member was subjected to
electrolytic plating while screw stirring until the film thickness came to 10 um to form
a nickel-PTFE composite plating film.

The resulting iron bottormn base member having a nickel-PTFE composite
plating film was heated in a hot air circulating type drying oven at 350°C for 30
minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The PTFE content of the resulting iron bottom base member having
nickel-PTFE composite plating film was 20%, and the contact angle of water was
measured to be 120 degrees.

By changing the addition amount of PTFE to be added to the nickel bath, the
iron bottom members with the PTFE contents of 5, 10, 15, 20, and 25% by volume
(using the members havihg the surfaice roughness of 0.5 um) were prepared, and
using the irons provided with these iron bottom base members, non-adhesive tests

were carried out. The results are shown in Table 1.
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Through the above experiments it was revealed that, when the content of
polytetrafluoroethylene is more than 15% by volume, non-adhesive property
effective to prevent the starch on the clothes from sticking in ironing could be
assured. Further, it was found that, in case of the content being no more than 10%
by volume, the non-adhesive property would be lowered.

Further, there were made the iron bottom base members having the
composite plating films with the PTFE content of 15% and the surface roughness of
0.1,0.3, 0.5, 1.0 and 1.5 pm, respectively, and, using the irons provided with these
iron bottom base members, sliding property tests were carried out. The results are

shown in Table 2.

[Table 2]

Surface roughness Ra (um) 1.5 1.0 0.5 0.3 0.1
Tensile load (g) 200 150 30 25 30
Stidability a O 0 o O

Evaluation standard: O: Very good

O: Good
A: Ordinary

e
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Further, a static electricity test was carried out by using an iron with the
surface roughness of the iron bottom base member of 0.5 um and the PTFE content
of 15% by volume.

As a result of the above, the iron furnished with the iron bottom base member
treated with the fluororesin of Comparative Example had generation of 9 kV static
electricity and adhesion of 3 sheets of silk test pieces of cloth 6. With the iron of this
example, the number of the adhered silk test pieces 8 under the static electricity of
no more than the minimum scale (no more than 1 kV) was zero. As reviewed
above, according to this embodiment, it is possible to realize an iron which shows
scarce generation of static electricity during the ironing work, due to the presence of
transition metal 3.

Further, an abrasion resistance test was carried out by using an iron with the
surface roughness of the iron bottom base member of 0.5 um and the PTFE content
of 15% by volume.

As a result of the above, the iron furnished with the iron bottom base member
treated with the fluororesin of Comparative Example had abrasion amount of 3 - 10
um. The iron of this embodiment showed fhe abrasion amount of 0.5 - 0.7 um. As
above, according to this embodiment it is possible to realize an iron which shows
scarce abrasion of the surface coating during the ironing work, due to the presence

of transition metal 3.

Example 2 PTFE - Non-electrolysis
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and adding 1 part by weight of PTFE fine particles {particle size of no more than 2

um, made by Daikin Kogyo Kabushiki Kaisha) and further a surfactant (trade mark
"MEGAFACK F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at the rate
of 30.0 mg based on 1 g of PTFE, a non-electrolytic nickel-PTFE composite plating
film (10 um) was formed.

Nickel non-electrolytic plating bath compaosition:

Nickel sulfate hexahydride 20 g/L

Sodium citrate 8g/lL
Sodium malonate 20 g/l
Sodium hypophosphite 20g/L

An iron boftom base member provided with substrate nickel plating treatment
was soaked in the above nickel non-electrolytic plating bath, and under the
conditions of the liquid temperature of 90 £ 2°C, pH 0f 4.9 - 5.2, it was subjected to
non-electrotytic plating while screw stirring for 1 hour until the film thickness
became 10 um to form a nickel-PTFE composite non-electrolytic plating film.

The resulting iron bottom base member having a nickel-PTFE composite
plating film was heated in a hot air circulating type drying oven at 350°C for 30
minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The PTFE content of the resulting iron bottom base member having
nickel-PTFE composite plating film was 20%, and the contact angle of water was
measured to be 120 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property

test, static electricity generation test, and abrasion resistance test were carried out.
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Test item Non- Static Abrasion
Slidability
Surface treatment tackiness Electricity | resistance
Comparative Example; Fluororesin
150 9 3-10
type coating composition coated o]
(@) {kV) {um)
iron
This Example; Composite plating o 50 -1 0.5-07
coated iron () (kV) (um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A:  Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test

Example 3 Tetrafluoroethylene-hexafluoropropylene copolymer {hereinafter to be
abbreviated as FEP):

in the same manner as in Example 1 except using a composite plating bath

made by using 5 parts by weight of FEP fine particles (particle size no more than 2

um, made by Daikin Kogyo Kabushiki Kaisha) and adding a surfactant (trade mark

“MEGAFACK F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of

65.0 mg based on 1 g of FEP, the operation was made in the same manner as in

Example 1 to form a substrate plating layer on the iron bottom base member

(surface roughness 0.5 um), followed by forming a nickel-FEP composite plating

film (10 um).
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temperature. The FEP content of the resulting iron bottom base member having

nickel-FEP composite plating film was 20%, and the contact angle of water was

- measured to be 115 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

As a result, as shown in Table 4, the results were all good.

[Table 4]
Test item Non- Static Abrasion
- | Slidability
Surface treatment tackiness Electricity | resistance
Comparative Example; Fluororesin
150 g 3-10
type coating composition coated ©
, @ {kv) (um)
iron
This Example; Composite plating o 50 -1 0.7-0.9
coated iron (g} (kV) (pm)
Evaluation standard on non-tackiness: ©: Very good
QO: Good
A: Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test
Example 4 Tetrafluoroethylene-perfluoroalkyl vinyl ether copolymer (hereinafter to
be abbreviated as PFA):

In the same manner as in Exampie 1 except using a composite plating bath



ouf in the same manner as in Exanple 11. The pitch fluoride content of the
resulting iron bottom base nenber having the green nickel-pitch fluoride
conposite plating filmwas 20% and the contact angle of water was neasured
to be 145 degrees. In the sane ganner as in Example 1
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Example 1 to form a substrate plating layer on the iron bottom base member

(surface roughness 0.5 um), followed by forming a nickel-PFA compaosite plating
film (10 um).

The resulting iron bottom base member having a nickel-FEP composite
plating film was heated in a hot air circulating type drying oven at 340°C for 30
minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The PFA content of the resulting iron bottom base member having
nickel-PFA composite plating film was 20%, and the contact angle of water was
measured to be 120 degrees.

in the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

As a result, as shown in Table 5, the resuits were all good.
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Comparative Example; Fluororesin
150 9 3-10
type coating composition coated ®)
, (@) (kv) (um)
iron
This Example; Compaosite plating o 50 -1 0.6-08
coated iron (9 V) (um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A:  Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test

Example 5 Graphite fluoride

In the same manner as in Example 1 except using a composite plating bath
rﬁade by using 5 parts by weight of graphite fluoride fine particies (particle size no
more than 1 um, made by Asahi Glass Kabushiki Kaisha) and adding a surfactant
(trade mark "MEGAFACK F150", made by Dainippon Ink Kagaku Kabushiki Kaisha)

at a rate of 40.0 mg based on 1 g of graphite fluoride fine particles, the operation

was made in the same manner as in Example 1 to form a substrate plating layer on

the iron bottom base member (surface roughness 0.5 um), followed by forming a

nickel-graphite fluoride composite plating fitm (10 um).

The resulting iron bottom base member having a nickel-graphite fluoride

composite plating film was heated in a hot air circulating type drying oven at 350°C

for 30 minutes, and then alflowed to stand in a room for 1 hour until it came to room
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contact angle of water was measured to be 110 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.
The results were all good.

Example 6 Pitch fluoride

In the same manner as in Example 1 except using a plating bath comprising
5 parts by weight of the pitch fluoride fine particles {average particle size 1.3 um)
obtained in Reference Example 1 and adding a surfactant (trade mark "MEGAFACK
F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg
based on 1 g of pitch fluoride, the operation was made in the same manner as in
Example 1 to form a substrate plating layer on the iron bottom base member
(surface roughness 0.5 umy), followed by forming a nickel-pitch fluoride composite
plating film (10 um).

The resulting iron bottom base member having a nickel-pitch fluoride
composite plating film was heated in a hot air circulating type drying oven at 250°C
for 30 minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The pitch fluoride content of the resulting iron bdttom base member
having nickel-pitch fluoride composite plating film was 20%, and the contact angle
of water was measured to be 145 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The resuits were all good as in Table 6.
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Example 7 Pitch fluoride - non-electrolysis
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type coating composition coated ©
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fron
This Example; Composite piating 5 70 -1 0.6-0.8
coated iron @ (k) {um)
O Good
A Ordinary
X: Bad

In the same manner as in Example 2 except using a plating bath comprising

1 part by weight of the pitch fluoride fine particles {(average particle size 1.3 um)

obtained in Reference Example 1 and adding a surfactant {trade mark "MEGAFACK

F150", made by_ Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg

based on 1 g of pitch fluoride, the operation was made in the same manner as in

Example 2 to form a substrate plating layer on the iron bottom base member

(surface roughness 0.5 um), followed by forming a nickel-pitch fluoride composite

plating film (10 um).

The resuiting iron bottom base member having a nickel-pitch fluoride

composite plating film was heated in a hot air circulating type drying oven at 250°C

for 30 minutes, and then allowed to stand in a room for 1 hour until it came to room

temperature. The pitch fluoride content of the resulting iron
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test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 7.

[Table 7]
Test item Non- Static Abrasion
Slidability
Surface treatment tackiness Electricity | resistance
Comparative Example; Fluororesin
150 ] 3-10
type coating comiposition coated ©
. (@ kV) {um)
iron
This Exampie; Composite plating o 60 -1 0.6-0.8
coated iron (e} {kv) (umy}
Evaluation standard on non-tackiness: ©: Very good
QO: Good
A:  Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test
Example 8 PTFE-FEP

In the same manner as in Example 1 except using a composite plating bath
made by using 2.5 parts by weight of the PTFE fine particles (average particle size
no more than 2 um, made by Daikin Kogyo Kabushiki Kaisha) and 2.5 parts by
weight of the FEP fine particles (average particle size no more than 2 um, made by
Daikin Kogyo Kabushiki Kaisha) and addiﬁg a surfactant (trade mark "MEGAFACK
F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg
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The resulting iron bottom base member having a nickel-PTFE-FEP
composite plating film was heated in a hot air circulating type drying oven at 250°C
for 30 minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The total content of PTFE and FEP in the resulting iron bottom base
member having nickel-PTFE-FEP composite plating film was 20%, and the contact
angle of water was measured to be 120 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 8.

[Table 8]
Test item Non- Static Abrasion
Slidability
Surface treatment tackiness Electricity | resistance
Comparative Example; Fluororesin
' 150 9 3-10
type coating composition coated - ©
, {9 {kv) {um)
iron
This Example; Composite plating o 58 -1 06-08
coated iron (@ (kv) {um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A:  Ordinary
X: Bad
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the ironing fac nber 15 t he hardness, of the ironing face can be
very high, so tﬁgt e same manner as in Example 1 except using a composite plating bath

made by using 1.25 parts by weight of the pitch fluoride fine particles (average
particle size 1.3 um) and 5 parts by weight of FEP fine particles (particle size no
more than 2 um, made by Daikin Kogyo Kabushiki Kaisha) and adding a surfactant
(trade mark "MEGAFACK F150", made by Dainippon Ink Kagaku Kabushiki Kaisha)
at a rate of 30.0 mg based on 1 g of pitch fluoride and 65.0 mg based on 1 g of FEP,
the operation was made in the same manner as in Example 1 to form a substrate
plating layer on the iron bottom base member (surface roughness 0.5 um), followed
by forming a nickel-pitch fluoride-FEP composite plating film (10 um).

The resulting iron bottom base member having a nickel-pitch fluoride-FEP
composite plating film was heated in a hot air circulating type drying oven at 250°C
for 30 minutes, and then allowed to stand in a room for 1 hour until it came to room
temperature. The total content of the pitch fluoride and FEP in the resulting iron
bottom base member having nickel-pitch fluoride composite plating film was 20%,
and the contact angle of water was measured to be 130 dégrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 9.
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This Example; Composite plating o 70 -1 0.6-0.8
coated iron ’ ) - (kv) (um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A: Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test
- Example 10 PTFE-FEP-pitch fluoride

In the same manner as in Example 1 except using a composite plating bath
made by using 1.25 parts by wéight of the pitch fluoride fine particles (average
pérticle size 1.3 um), 2.5 parts by weight of PTFE fine particles {particle size no
more than 2 um, made by Daikin Kogyo Kabushiki Kaisha) and 2.5 parts by weight
of FEP fine particles (particle size no more than 2 um, made by Daikin Kogyo
Kabushiki Kaisha) and adding a surfactant (trade mark "MEGAFACK F150", made
by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg based on 1 g of
pitch fluoride, 30.0 mg based on 1 g of PTFE and 65.0 mg based on 1 g of FEP, the
operation was made in the same manner as in Example 1 to form a substrate
plating layer on the iron bottom base member (surface roughness 0.5 umj, followed

by forming a nickel-pitch fluoride-PTFE-FEP composite plating film (10 um).



iraning face menber 15 is provided with a plurality of steam holes 18.

Bet ween t he base nenber 14 and the ironing face nenber 15, a pathway 19 is
provided for |eading the steam generated in the evaporatio -
the steamhole 18. Cther constitution iggsame as that of ExamREBLAGEMENT SHEET
To explain the qperation in the above constitution, since the rommg-face |
menber 15 havi ngl € taswngG ifen petemiase; mambee hawngiasniskelit 4057
of the bott face side of the base nenber 14 and has_ sinple gonfiguration
with | ess %&ﬂﬁwﬁetﬂ@‘%ﬂﬂb‘e’@gﬁé@df'ﬁraﬁﬁgait siecuitingowpe dnyl '

can be | ess o..realize | ow priced product . Furt her, because
there is prﬁhggeftﬂr ga¢isEies, gadihen allwed fo stand ipjairaem for 1 hour-untiH

REPLACEMENT SHEET . . . .
room temperature. The total content of the pitch fluoride and FEP in the resulting

iron bottom base member having nickel-pitch fluoride composite plating film was
20%, and the contact angle of watér was measured to be 125 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 10.

[Tabie 10]
Test itam Non- Static Abrasion
Slidability
Surface treatment tackiness Electricity | resistance
Comparative Example; Fiuororesin
150 8 3-10
type coating composition coated ©
(@ (kv} {um)
iron
This Example; Composite piating o 80 -1 0.6-08
coated iron © (kV) (pm)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A:  Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test
Example 11 Colored pitch fluoride
To 30 g of the pitch fluoride fine particles (average particle size 1.3 um)

obtained in Reference Example 1, 0.3 g of blue inorganic dyestuff (Methylene blue




37 ironing face nenber 15 a pathway 19 for |eading the steamgenerated in
the evaporation chanber 17 to the steam holes 18, the evaporation re idues
or. inpurities such as deposits accunul ated on the pat hway
el imnated by detaching the ironing faceg menber 15.

a fluororesip layer is .forped on the surface of the bottom| f-a
t he base rr?r%épa ﬁbyrﬁ%lwﬁ‘éﬁ@rﬁ?@%'j{%ﬁhﬁ)tw added, anditbad

[ ing fac er 15, slidi ropgrty of the irog wi th t:he
T oni ng. cartUTSR R, hton ekl P10l amouiaa SRR th vy 498 6 eheoloreir g
face nenber,. 8 ' rovided with a conposite plating film 12 containing the
fluorine ccPr%% Jh%rﬁlene particles in dispersed state at | east—omThe

[ ' . . ' b 1, .ecting upward
surface of the Iéxocréb{' gsﬂ:'ﬁ%e sé“ldf go%l?erél &%hr??uori%re, t%xe opperrg{lgn wasgmage in the

same manner as in Example 6 to form a substrate plating layer on the iron bottom

base member (surface roughness 0.5 um), followed by forming a nickel-colored
pitch fluoride composite plating film (10 um).

The resulting iron bottom base member having a nickel-colored pitch
fluoride composite plating film was heated in a hot air circulating type drying oven
at 250°C for 30 minutes, and then allowed to stand in a room for 1 hour until it came
to room temperature. The pitch fluoride content of the resulting iron bottom base
member having blue colored nickel-pitch fluoride composite plating film was 20%,
and the contact angle of water was measured to be 145 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.

The results were all good as in Table 11.




on .t he upper face side of the ironing face nenber 20, is passed through the
hol e of the base nenber 22, to conbine the ironing face
upper face side of the base nenber 20 with the nut 23.

fasteni ng nenber 21, a cover 24 coveri t he base nenber
face side i f|x with the screw 25. her constitution}i
of the abo l e 14. To explain the operation ijnit
constituti @a |1- Ls nncclhlpf&nhfmn an _iron which doe a
conposite plating fi | m on Testherur f fe- of t he evapol Station \mlgt__ﬂ__j
illustrated) and not interfere with the steSidagéneration. } : € '
i roni ng facSuBrCaR@Menbni ng face ngAMEESDO| can be sFigetiellyy |Jesigerceut ed, and
preventionican-he made of the cloth from being caught by the screwsior the
i ke. ExapfPbrpar8ive Example; Fluororasin
, 3 150 9 3-10
type coating composition coated o)
. ) (kV) {um}
iron
Example 11; Blue composite plating o 70 -1 0.6-0.8
coated iron (@ V) {(um)
Example 12; Yallow composite 70 -1 06-08 .
O
plating coated iron (@ (kV) {um)
Example 13; Graen composite 70 -1 0.6-0.8
@)
plating coated iron ) {kV) (um)
Evaluation standard on non-tackiness: ©: Very good
O: Good
A: Ordinary
X; Bad

Abrasion resistance: Wear amount after sliding test
Example 12

Except that the yellow inorganic dyestuff (Chrysolidine made by Daiwa Kako
Kabushiki Kaisha) was used, the plating treatment was carried out in the same
manner as in Example 11. The pitch fluoride content of the resulting iron bottom
base member having the yellow nickel-pitch fluoride composite plating film was
20%, and the contact angle of water was measured to be 145 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property

test, static electricity generation test, and abrasion resistance test were carried out.



As shown in Fig. 9, the ironing face nmenber 26 is nmade by formng a
conposite plating film 12 containing the fluorine conpound fine_patticles——g
in. dispersed state at | east on the surface of the ironin P& NTOSHERTY
t he outer 3 [

26a thereof_on the outer peripheral ar§328 of the end fac r t hay k
face side Jﬂ\etmusawrﬁ@lif@odgaﬁ indarﬁe 1donstitutions are s gsrp tﬁogqu}g?
Exanpl e 14. To explain the operation in the above tobstitwhi--en
there can Hea@gRl@itd an iron which does not forma conposite plating film
on the surface the evaporation chanber (not illustrated). .and—Ret-—r=====""
interfere with tReept thahthpgeaesn ingrganig dyestuff iMaster Fine Color MF5320 made

by Dainippon Seika Kabushiki Kaisha) was used, the plating treatment was carried

out in the same manner as in Example 11. The pitch fluoride content of the
resulting iron bottom base member having the green nickel-pitch fluoride
composite plating film was 20%, and the contact angle of water was measured to
be 145 degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.
The results were all good as in Table 11.

Comparative Example

An aluminum alloy-made iron bottom base member (surface roughness 0.5
um) was coated with a fluororesin type coating composition to form a fluororesin
coating film. The contact angle of water of the coating film was measured to be 110
degrees.

In the same manner as in Example 1, non-tackiness test, sliding property
test, static electricity generation test, and abrasion resistance test were carried out.
As shown in Table 12, the results were all inferior to those of the nickel-PTFE

composite plating film or nickel-pitch fluoride composite platitng film.



I rqQni ng face nenber 26 can be securely conbined with the base nenber 27.

Exanpl e 19 As shown in Fig. 10, the ironing face nenber 29 is made

by. formi ng a conposite plating film 12 containing the fluoripe coompound

fine particles in dispersed state at | ggst on the surfac -EmeMEqwnfsm&T

face and aédzl a|ng1rea5part 30 bent upward on the outer periphdra
Wlge

And, the b er 31 is provided with a recess 32 opp05|te6 {@g n e
part 30, sethat the flange part 30 of the ironing face
i nserted uhder pressure i nTestidme rajadzmss 32} provi degisatc t he

to conbinel Other constitutions are sanme aSidatidge|of Exanple 15.
expl ai n t he HPFERHEEEEN 1 t he above| 1BERGSS t it i on, t hElearietinl |sesigancai-hee—am
iron whichldoes not forma conposiite platihg filmeon the s rface Of t he
evapor at i o1Com|bnmbe|Ex4mmd Flubtotsstnr alt ed) and|{not interfere wijth the steam
generation rocess in clonbi ni ng| t hé5d r oni ng9f acg nmBrth@r P9 with
the base nmg WB%F°3§_“LQ E°é?‘l"j°5'3°” atefl i fli ed© and| t he i rohi n%(\;)ace menber P9 can
be securel y,gpnbi ned with the @ (um)
Nickel-PTFE composite plating 50 -1 0.5-0.7
O
coated iron {Q) kv) {um})
Nickel-pitch fluoride composite 70 -1 06-0.8
O
plating coated iron )] (kV) (um)

Evaluation standard on non-fackiness: ©: Very good
O: Good
A: Ordinary
X: Bad

Abrasion resistance: Wear amount after sliding test
Example 14

As shown in Fig. 3 and Fig. 4, the iron 7 has a base member 9 which is to be
heated with a heater 8 buried in molding by die cast processing or the like. On the
lower surface side of the base member 9, an ironing face merhber {corresponding
to the iron bottom base member) 10, on which there is formed a composite plating
film 12 containing the fluorine compound fine particles 11 in dispersed state, is
combined with screws 13.

Formation of a composite plating film 12 on the ironing face member 10 is
carried out by a general method of dipping the ironing face member 10 in the liquid

bath for composite plating. The composite plating film 12 is formed all over the



base nenber 31. Exanple 20 As shown in Fig. 11, the ironing face
nmember 33 is made by formng a conposite plating f|Im12
fluorine conpound fine particles in dispersed state at |
surface of the ironi ng face. The base mjlglrber 34 in

39 which the .ironi ace nmenber 33 and“the heater 8 are
i ntegral | ysugﬁ%lof &?ﬁaﬁ oRing fage H‘Qﬂ‘i‘t&efc%tAﬁQQfdinﬂb’ whenrbe .

tit, re,sane as those of Exa 19
Qther cons 1'0 ‘s"f&é‘é to %’\e base member 9, the composnrtg)platmg film 12 is{fformed even on

the portion not exposed outside.

As above, by such constitution that the ironing face member 10 on which the
composite plating film 12 is formed on the surface is combined with the base
member 9, the plating film does not adhere to the terminal part of the heater 8
which is buried in the base mefnber 8, and a danger of occurrence of insulation
deterioration of the heater 8 can be eliminated in the process of providing
combined plating film. Further, without providing any special processing to prevent
adhesion of plating film, the manufacture can be easily carried out.

Example 15

As shown in Fig. 15, a heater 8 is buried in the base member 14. On the
lower surface side of the base member 14, an ironing face member 15 is fitted with
screws 16, and on the upper surface side thereof, an evaporation chamber 17 for
evaporating water is formed. On the surface of the ironing face member 15, there is
formed a composite plating film containing the fluorine compound fine particles in
dispersed state. Other constitution is same as in Example 14.

To explain the operation in the above constitution, because the evaporation
chamber 17 is formed on the base member 14 and a composite plating film
containing the fluorine compound fine particles in dispersed state is provided only
on the surface of the ironing face member 15, it does not occur for a composite
plating film having remarkable water repellency to be formed on the surface of the
evaporation chamber 17. Accordingly, there can be obtained an iron which can
evaporate the water dropping into the evaporation chamber 17 in good efficiency,
and which does not interfere with generatioﬁ of steam.

Further, because of the formation of a composite plating film containing the



To:expl ain the operation in the above constitution, there can be obtai ned
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tendency of abrasion even over a long period of ironing, and the composite plating

film can improve the sliding property with the cloth when the temperature of the

ironing face is high, thereby permitting easy ironing work.

Example 16

As shown in Fig. § - Fig. 7, the base member 14 has a heater 8 in buried
state. On the surface of at least the ironing face side a fluroresin layer is formed.
And, on the ironing face of the base member 14, i.e., on a part of the bottom face
side, an ironing face member 15 is combined with screws 16 in a manner to
surround the circumference of the ironing face member 15 with the fluororesin layer
provided on the base member 14.

On the surface of the ironing face member 15, there is formed a composite
plating film containing the fluorine compound fine particles in dispersed state. The
ironing face member 15 is provided with a plurality of steam holes 18. Between the
base member 14 énd the ironing face member 15, a pathway 19 is provided for
leading the steam generated in the evaporation chamber 17 to the steam hole 18.
Other constitution is same as that of Example 14.

To explain the operation in the above constitution, since the ironing face
member 15 having a composite plating film thereon is constituted on a part of the
bottom face side of the base member 14 and has- simple configuration with less
roughness, the surface area forming the compoasite plating film can be lessened to

realize low priced product.

Further, because there is provided between the base member 14 and the




communi cating fromthe | ower face side to the upper face side. O her
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Furthermore, as a fluororesin layer is formed on the surface of the bottom

face side of the base member 14 in a manner to surround the circumference of the
ironing face member 15, sliding property of the iron with the cloth in ironing can be
improved. '

Example 17

As shown in Fig. 8, the ironing face member 20 is provided with a composite
plating film 12 containing the fluorine compound fine particles in dispersed state at
least on the surface of the ironing face. A fastening member 21, projecting upward
on the upper face side of the ironing face member 20, is passed through the hole of
the base member 22, to combine the ironing face member 20 from the upper face
side of the base member 20 with the nut 23. And, to the fastening member 21, a
cover 24 covering the base member 22 from the upper face side is fixed with the
screw 25. Other constitution is same as that of the above Example 14.

To explain the operation in the above constitution, it is possible to obtain an
iron which does not form a composite plating film on the surface of the evaporation
chamber (not illustrated) and not interfere with the steam generation. Also, the
ironing face of the ironing face member 20 can be smoothly constituted, and
prevention can be made of the cloth from being caught by the screws or the like.
Example 18

As shown in Fig. 9, the ironing face member 26 is made by forming a
composite plating film 12 containing the fluorine compound fine particles in

dispersed state at least on the surface of the ironing face and rolling the outer



Exampl e 22 The ironing face menber 10 in Fig. 3 is formed of
a material having good heat conductivity such as copper, alum num
containing them Oher constitutions are sane as those of ﬁ%ﬁc ENT SHEET
According to the above constitution, th$§heat fromthe base ‘ e

heated with the heat 8 be transm Tted in good efficiefncy to th
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To explain the operation in the above constitution, there can be obtained an

iron which does not form a composite plating film on the surface of the evaporation
chamber (not illustrated) and not interfere with the steam generation. Also, the
ironing face member 26 can be securely combined with the base member 27.
Example 19

As shown in Fig. 10, the ironing face member 29 is made by forming a
composite plating film 12 containing the fluorine compound fine particles in
dispersed state at least on the surface of the ironing face and a flange part 30 bent
upward on the outer peripheral part thereof.

And, the base member 31 is provided with a recess 32 opposite to the flange
part 30, so that the flange part 30 of the ironing face member 29 is inserted under
pressure into the recess 32 provided on the base member 31 to combine. Other
constitutions are same as those of Example 15.

To explain the operation in the above constitution, there can be obtained an
iron which does not form a composite plaﬁng film on the surface of the evaporation
chamber (not illustrated) and not interfere with the steam generation. Also, the
process in combining the ironing face member 29 with the base member 31 can be
simplified, and the ironing face member 29 can be securely combined with the
base member 31.

Example 20

As shown in Fig. 11, the ironing face member 33 is made by forming a

composite plating film 12 containing the fluorine compound fine particles in

dispersed state at least on the surface of the ironing face. The base member 34 in



t he. good heat conductive materials. Exanple 23 As shown in Fig. 12,
t he good heat conductive nenber 36 is forned of copper, alum num or all oy
containing them or a sheet-form nmenber forned of a materi al ' EET

excel | ent heat conductivity such as gr a§ ite, or a paste for R*ﬁﬁhﬁ&i‘éﬂEm SH :

containing the powder of the material having excellent heat to ¥
such as copWBich taedraningrfacermembesd3 andtheheater S atenbanied Iscfobagd § ooy
and the irani n% face menber 29. Other constitutions are sa s "t he”above
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base nenber 31 can bg tragém'tted to the ironing face nenbeny 29 in_ggg_q______,j
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'El_ﬁnp_er ature of tJPe ironing face menber 29 can be made even. Exanple 24

e ironing facel®@¥Blain te operatign irsthesabayencanstitutiannihese canther obtainedcan as
iron which does not form a composite plafing film on the surface of the evaporation
chamber (not illustrated) and not interfere with the steam generation. Also, the
ironing face member 33 and the base merpber 34 can be combined in tight contact
with each other, and the heat conductivity from the base member 34 to the ironing
face member 33 can be improved, and further, the process in combining the ironing
face member 33 with the base member 34 can be simplified, and the ironing face
member 33 can be securely combined with the base member 34.
Example 21

As shown in Fig. 10, the base member 31 for combining the ironing face
member 29 with the bottom face side is provided with a number of through-holes for
communicating from the lower face side to the upper face side. Other constitutions
are same as those of Example 19.

To explain the operation in the above constitution, in combining the irdning
face member 29 with the lower face side of the base member 31, it is possibie to
relieve the air between' the two members through the pass-hole 35 to increase the
tight contact property, and further, to transfer in good efficiency the heat from the
base member 31 heated with the heater 8 to the ironing face member 29.

In this Example 21, the pass-hole 35 is formed on the base member 31, but it
may be formed on the ironing member 29 side. Alternatively, the pass-hole 35
formed on the ironing face member 29 may be replaced by the steam hole 18 as
explained in Example 15 above to give the similar effect.

Example 22
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constitutions are same as those of Example 14.

According 1o the above constitution, the heat from the base member 9
heated with the heater 8 can be transmittéd in good efficiency to the clothes
through the ironing face member 10. Though the above explanation has been
made on the ironing face member 10 in Fig. 3, similar effect can be obtained with
respect to the respective ironing face members in other examples by forming with
the good heat conductive materials. ’

Example 23

As shown in Fig. 12, the good heat conductive member 36 is formed of
copper, aluminum or alloy containing them, or a sheet-form member formed of a
material having excellent heat conductivity such as graphite, or a paste form
member containing the powder of the material having excellent heat conductivity
such as copper, aluminum, or carbon, and is set between the base member 31 and
the ironing face member 28. Other constitutions are same as the above Example
18. ”

According to the above constitution, the heat from the base member 31 can
be transmitted to the ironing face member 29 in good efficiency, by the good heat
conductive member 36 and the surface temperature of the ironing face member 29
can be made even.

Example 24

The ironing face member 10 in Fig. 3 is formed of a metal material such as
stainless steel or titanium, or of good corrosion resistant material of ceramics such
as aluminum oxide, aluminum nitrate, or zirconia. Other constitutions are same as

those of Example 14.
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Example 25

" The ironing face member 10 in Fig. 3 has a composite plating film 12
containing the fluorine compound fine particles in dispersed state with smoothed
surface. Other constitutions are same as those of Example 14.

According to the above constitution, by forming a compound plating film 12
containing the fluorine compound fine particles in dispersed state by smoothing the
surface of the ironing face member 10, the composite plating film 12 can be
smoothly formed. Accordingly, during the ironing work, the iron is easily slidable on
the wet clothes. Thus, convenience of use can be improved.

Similar effect can be obtained with the ironing face members of other
examples by forming a composite plating film 12 containing the fluorine compound
fine particles in dispersed state by smoothing the surface.

Example 26

The ironing face member 15 in Fig. 7 has a composite plating film containing
the fluorine compound fine particles in dispersed state with the surface roughened.
Other constitutions are same as those of Example 16.

According to the above constitution, by forming the surface of the ironing
face member 15 in rough surface, the surface area is enlarged, so that the tight
contact property of the'composite plating film is improved. In addition, even when a
finger mark or the like is put on the composite plating film, soiling by the finger mark
or the like can be made less conspicuous. Similar effect can be obtained with the

ironing face members of other examples by forming a composite plating film
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the fluorine compound fine particles is formed. Other constitutions are same as
those of Example 14.

According to the above constitution, it is possible to form a rigid film which
has no pinhole or the like on the ironing face member, and is free from the danger
of the composite plating film from being released from the aluminum rolled plate by
the air swelling in heating.

The first means of the present invention has a constitution wherein the
fluorine compound fine particles having an average particle size of no more than 2
um are uniformly dispersed in nickel.chromium or a transition metal of combination
of them, thereby realizing an iron having good slidability and high surface hardness
to show less abrasion or scratch, and less generation of static electricity.

The second means of the present invention is characterized in specially
adopting more than 15% by volume of the content of the fluorine compound fine
particles, thereby realizing an iron with elevated non-tackiness property with which
the starch of the clothes to be ironed can be prevented from adhering to the iron.

The third means of the present invention is characterized in that a composite
plating film is provided on the surface of the iron base member, after which it is
subjected to heat treatment at a temperature higher than the melting point of the
fluorine compound fine particles (excluding graphite fluoride), thereby remarkably
improving the durability and surface water repellency of the composite plating film.

The fourth means of the present invention is specially to make the surface

roUghness of the composite plating film no more than 1.0 um, thereby realizing an
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combi nati Oeen settied by using an aluminum rolled plate for the iron bottom base member.

According to the sixth means of the present invention, is in being furnished
with a base member which is to be heated by the heater and an ironing face
member by combining on the bottom surface side of the base member by forming a
composite plating film containing the fluorine compound fine particles in dispersed
state, by which it is possible to prevent formation of the composite plating film on
the base member and to prevent undesirable effect on the heater which is provided
on the base member, and further, to make it possible to carry out ironing by the
ironing face member combined with the lower surface side of the base menﬁber.
Moreover, the hardness of the ironing fac;e is increased to prevent scratches, and
the abrasion resistance is improved to give less wear on the long-period ironing.

According to the seventh means of the present invention, an evaporation
chamber is formed on the base member, so that the composite plating film
containing the fluorine compound fine particles in dispersed state on the surface of
the evaporation chamber is not formed. Accordingly, the water which dropped into
the evaporation chamber can be favorably evaporated, and stabilized steam jetting
can be expected. |

According to the eighth means of the present invention, because an ironing
face member is provided on a part of the lower surface side of the base member,
the surface area for forming the composite plating film can be reduced, and
realization at a low‘pricé is possible.

According to the ninth means of the present invention, steam holes are



of. them thereby realizing an iron having good slidability and high surface
hardness to show | ess abrasion or scratch, and | ess generation of static
electricity. The second neans of the present inventi-eh—is
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characterized in specially adopting no t han 15% by vol un
of the fluorine conpound fine particles, thereby realjzi
el evat ed rRSAYViIC28IQMEESIreNing é&age mamberamdcs pathmayfon leading thend!
i roned can be grev,eghed fromadhering to the irog. . t

the preser@enasaieginjne eyappratigp 1o the sieamyheligs iR iarmed batweeRdreT Tm T s
provi ded gn the syrface of ,the iyon base nmenber, after whi¢h it isS .
Subj cct ed BaseDember AAGBRIONNG,face Mamber s tatitis Pessible thliminatprmesis T —
of the fluorine conpound, fine particles (excludin raphite fluorjde),
thereby rd @xaspya%wﬁneﬁgm%@mwasisupﬁ fsmeg dep tsamwa@pem ey
of the cor’g)ogiteapl ating film The fourth neans of the present

i nvent i on RENWAKAYAempeving hadoning face membeloughness of the conposite

plating filmno nore than 1.0 [err]m thereby realizing an
According to the tentft means of the present invention, the ironing face

member is set from the upper surface side of the base member, which serves to
smooth the ironing face, and to prevent the clothing from being caught by screws.

According to the eleventh means of the present invention, a good heat
conductive member has been arranged between the base member and the ironing
face member, by which it is possible to transmit the heat from the base member to
the ironing face member in good efficiency, and to make the surface temperature of
the ironing face member evenly elevated.

According to the twelith means of the present invention, the ironing face
member is constituted by forming a composite plating film containing the fluorine
compound fine particles on the surface of the aluminum rolled pfate. Therefore, it is
possible to form a rigid coating film which has no pinhole on the ironing face
member and which has no danger of release of the composite plating film from the

alurﬁinum rolled plate by the air swollen by heating.



i ran with fur i j dabi lity. The fifth means of the
present inve ﬂ'm’mm"ﬁlm ﬂrhe poi nt of the conventional alum num di e cast
mat erial whicH i § | essteasy«to be plated and is apt - to show | oss_of

corrosion resistance due to the surface,pores. This problem ERCEMENT SHEET
an alum numrolled pl a? for the iron botto @gge nenber

settled b i

Accor di ngyt\éiﬁg@%ﬁw‘ﬁ&l& of the present invention, is in jpe ng 1897
f urni shed v;fith a, base nenber which is to be heated by the heafef .Hﬁ-%

i roni ng face nmerf¥iroBCoOMpHSing a@o&ammrg?tacam %r%wle?]daﬁe}) niw

menber by formng a conposite plating filmcontaining the f
corrpoundyf iGOARRsite lalﬁﬂgsmﬁn $ostainiag duodpe cempepndifinenparticies ip
prevent formation of the conposite plating filmon the base nenber and to
prevent unddalerigmrevidedect on the heater which is provided

2. Theiron as claimed in Claim 1, wherein the fluorine compound fine particles

have a particle diameter smaller than the plating film thickness.

3. The iron as claimed in Claim 1, wherein the content of the fluorine
compound fine particles in the composite plating fitm is more than 15% by volume.
4, The iron as claimed in Claim 1, wherein the florine compound particles are
one or more than two selected from the group consisting of polytetrafluoroethylene
(PTF), tetrafluoroethylene-hexafluoropropylene copolymer (FEP),
tetrafluoroethylene-perfluoroalky! viny! ether copolymer (PFA), graphite fluoride,
pitch fluoride, and colored pitch fluoride prepared by reacting pitch fluoride with a
dye or a pigment.

5. The iron as claimed in Claim 1, wherein the composite plating film
containing the fluorine compound fine particles in a dispersed state is subjected to
heat treatment at a temperature higher than the melting point of the fluorine
compound (excluding graphite fluoride) fine particles.

6. The iron as claifned in Claim 1, wherein the surface roughness .of the
composité plating film provided on the bottom portion is 1.0 um or less.

7. The iron as claimed in Claim 1, wherein the bottom portion is made of an
aluminum rolled plate.

8. ~ The iron as claimed in Claim 1, wherein the bottom portion comprises the
iron bottom base member is combined as an ironing face mehber on the lower
face side of a base member to be heated by a heater.

9. The iron as claimed in Claim 8, wherein an evaporation chamber is formed
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on_the base nenber, and further, to make it possible to carry out ironing
by the ir(ﬁ/z ﬂ Hmfﬂmm conbined with the | ower surface side of
menber . uness of the ironing face is i

scratches, and the dbrdsion resi stancel,{@z i mproved to gi Ve
| ong- period ironing. Accor di ng t he seventh an

i nvent i on, INAYSRASHMAMBEN. chanber is formed on the base . t [t He
conposite at i f.il mcontaining the fluorine conmpound fi Lcl-ea—
G eherseq i0ar e 1 iraras Glimed LA wiarsis e, G
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According to the eighth nmeans of the present invention, because an ironjng
face menbellis ﬁhevﬂ%@s slaimesin Claim § hergincthesamiag tice member is Brayidad
menber, the surface area for formpng the conposite plating filmcan be
reduced, aWihsteamAnles,Ang a pathwayior leading E‘@s%tﬁﬁl"bgé)”efated inABRording to

the ninth neans of the preserﬁ i nvention, steam holes are
the steam holes is formed between the base member and

evaporation chamber to
the ironing face member.
12. The iron as claimed in Claim 8, wherein the ironing face member of the iron
is mounted from the upper face side of the base member.

13. The iron as claimed in Claim 8, wherein a member having good heat
conductivity is provided between the base member and the ironing face member.
14. The iron as claimed in Claim 8, wherein the ironing face member is
constituted by forming a composite plating film containing fluorine compound fine

particles on the surface of the aluminum rolled plate.
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face menber, by which it is possible to transnit the heat fromthe base
menber to the ironing face nenber in good efficiency, and to make the
surface tenperature of the ironing face nenber evenly el eva o
According to the twelfth nmeans of the present invention, theliR AGQMEE!&S“EE*’
menber is constituted by formng a conpgsite plating fil m cont g~y the
fluorine conpound fine particles on th&%urface of the al unitn im ¢ @ I_;Mﬂgg?
plate. Therefore, it is possible to forma rigid coating fil hi ch has ng
pi nhol e on the ironing face nenber and whi ch has no danger ofjretgase of
the conposite plating filmfromthe alumnumrolled plate byjthe air
swol | en by heati ng.

\
/7/ /7,




45‘,V\HAT IS CLAIMED | S 1. An iron conprising a bottom portion having t
I ron bottom base nenber acting as an ironing face on which a conposite
plating filmcontaining fluorine conpound fine parti cl es.in.a-di.spersed

he

state is provided. 2. The iron as clainmed in Caiml| pMreACEMENNSHEET

fluorine compound fine particles have article dianeteg :
plating filmthickness. 3. The iron a¥%laimed in Oafm1 z)é\/nf%!@l He
content of the fluorine conpound fine particlesinthecmqoi' B tijn
filmis nore than 15% by vol une. 4. The iron as cl ai fred- ' :

wherein the florine conpound particles are one or norej{than two sel ecte

tihe

|

fromthe group consisting of polytetrafluoroethylene (PF-

tetrafl uoroet hyl ene- hexaf | uor opropyl ene copol yner (‘FEP),

tetrafl uoroet hyl ene-perfluoroal kyl vinyl ether copolymer (PFA), graphite
fluoride, :
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piﬁph fluoride, and colored pitch fluoride prepared by reacting pitch
fluoride with a dye or a pignent. 5. The iron as clainmed in daiml,

wherein the conposite plating film containing the fl ug# 3
particles in a dispersed state is subjected to heat trgaﬁﬂﬁmﬂEgENE SHEET
tenperature higher than the nelting poiE} of the fluoriin corpound
(excl udi ng graphite fluoride) fine partléies. 6. The ijr qpyagasl efpre
Claim 1, wherein the surface roughness of the conpositﬁ plating film
provi ded on the bottomportionis 1.0 [err]mor |ess. 7. ThETron as
clained in Claim1l, wherein the bottomportion is nmade 'of an al um num
rolled plate. 8. Tbﬁ%-,fg)n S clainmed in Clai{%l, wher ¢iM~THE DOt t om
portion conprises the iron bottombase nenbertws conbined as an ironing
face nmenber on the | ower :
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2

face side of a base nenber to be heated by a heater. 9. The iron as
claimed in Caim8, wherein an evaporation chanber is forned in the

bade menber. 10. The iron as clainmed in Claim8, wherein tTe—ironing face

nmenber is provided in a part of the lower face side of the baREPLASEMENT SHEET

11. The iron as clainmed in C aim8, m&grein the ironing face gfnbcr -5
h

provided wth steam holes, and a pat for leading the stea g8 ehggggy
in the evaporation chanber to the steamholes is forned betjeén the
menber and -
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t“ne i roning face nenber. 12. The iron as clained in daim8, wherein the
iToning face menber of the iron is nounted fromthe upper face side of the
Base menber. 13. The iron as clainmed in Caim8, wherein_a nenber having
good heat conductivity is provided between the base rrenteg @_r}\% W

face nmenber. 14. The iron as clainmed in Caim8, whereir % r.ln'gé e
menber is constituted by formng a conposite plating filimjcontainin
fluorine compound fine particles on the surface of the al Lmﬂnﬁmﬁ;&ﬂlig%
pl at e.
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ABSTRACT OF THE DISCLOSURE

TITLE OF INVENTION: IRON
The iran comprises an bottom base member 1 as an ironing face, which is
pravided with a compaosite plating film 2 containing fluorine compound fine particles

4, so that the ironing face provides high surface hardness which shows less wear,

good slidability and less generation of static electricity.
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WHAT IS CLAIMED IS

having the iron ottorg ager r
1. An iron comprising a bottom portionfacting as an iront\g, face on which a

- composite plating film containing fluorine compound fine pafticles in a dispersed

state is provided.

2. The iron as claimed in Claim 1, wherein the fluorine compound fine particles
have a particle diameter smaller than the plating film thickness.

3. The iron as claimed in Claim 1, wherein the content of the fluorine
compound fine particles in the composite plating film is more than 15% by volume.
4, The iron as claimed in Claim 1, wherein the florine compound particles are
one or more than two selected from the group consisting of polytetrafiuoroethylene
(PTF), tetrafluoroethylene-hexafluoropropylene copolymer (FEP),
tetrafluoroethylene-perfluoroalky! vinyl ether copolymer (PFA), graphite fluoride,
pitch fluoride, and colored pitch fluoride prepared by reacting pitch fluoride with a
dye or a pigment.

5. ‘The iron as claimed in Claim 1, wherein the composite plating film
containing the fluorine compound fine particles in a dispersed state is subjected to
heat treatment at a temperature higher than the metting point of the fluorine
compound (excluding graphite fluoride) fine particles.

6. The iron as claifned in Claim 1, wherein the surface roughness of the
composité plating film provided on the bottom portion is 1.0 um or less.

7. The iron as claimed in Claim 1, wherein the bottom portion is made of an
aluminum rolled plate.

8. The iron as claimed in Claim 1, wherein the bottom portion comprises the
iron bottom base member is combined as an ironing face me;'nber on the lower
face side of a base member to be heated by 4 heater.

9. The iron as claimed in Claim 8, whereiti an evaporation chamber is formed
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