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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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By plating a composite plating film on the surface of the base member, there

generation of static electricity.

Is obtained an iron having high surface hardness, showing less wear, good
slidability and less generation of static electt;icity. |

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
(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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fluorine compound fine particles is not specifically limited. Ordinary electroplating

liquid which can pracipitate a metal at the cathode by an slectroplating process or a
non-electrolytic plating liquid which causes reduction precipitation by electrons
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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stirring the plating liquid. The stirring method is not specifically limited, and
ordinary mechanical stirring means, e.g. screw stirring, stirring with magnstic stirrer,
may be adopted.

The plating conditions may be optionally determined according to the kind of
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 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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fine particles (excluding graphite fluoride) to improve the durability of the composite

plating fiim.

The heat treatment time is not specifically limited. Normally, the heat
treatment may be carried out for 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

L’FHIS SHEET HAS BEEN
REPLACED

‘1




ironing face In use is high, sliding property between the iron and the clothing is
improved to allow ironing with ease.

The seventh means of the present invention is to form an evaporation
chamber on the base member. As it is possible to prevent formation of the
composite plating film containing the fluorine compeund fine particles in dispersed
state on the surface of the svaporation 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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The twelfth means of the present invention is to constitute the ironing face
member by forming a composite plating film containing the flucrine compound fine
particles on the surface of the aluminum rolled plate. It is >ossible to form a rigid
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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the present invention; and

Fig. 12 is a sectional view of an essential part of the iron in Example 22 of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

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 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 thse 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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clothes can be secured in ironing, and at the same time slidﬂbility can be secured.

in other words, even in case of excess of 15% by volume

nan-tackiness property

makes no difference, but in case of the amount being 10% by volume or less,

definite difference occurs.

|

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

unevenness of the plating layer 2 formed on the surface i

possible to improve the sliding property further, or only th

reduced to make it
slrface 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 inventi
example, in Japanese Patent Laid-Open Pubilication No.

obtainable by flucrinating the pitch with a fluorine gas.

bn iis disclosed, for
275190/1987, and is

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

has a layer structure with lamination of the aromatic groy

ring plans, and the aromatic group which constitutes the

p ¢ondensation 6-member

6-member ring plane has

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 petroleu

r coal based heavy oil

such as petroleum distiltation residue, naphtha thermal deqomposition residue,

ethylene bottom oil, coal liquefied oil, or coal tar, and furthet 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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10
microbeads comprising the mesophase globe formed after eliminating the low

boiling point components by distilling petroleum or coal based heavy ail.

The pitch fluoride is obtainable, for example, by reacting the above material
pitch with fluorine at about 0 to 350°C. As the method for producing the pitch
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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very stabilized compound having excellent water resistance and chemical

resistance.

Further, the pitch fluoride may be abtained in & tramsp:prent resin-like style.

Such transparent resin-like pitch fluoride is obtained, for

!
xample, by reacting the

pitch fluoride for a predetermined time, for example, about 1 ] 18 hours, preferably

about 6 - 112 hours, in an atmosphere containing fluorin gails, under the condition

of temperature elevation at the rats of 0.1 - 3°C/min., pref

ralgly 0.5 - 1.5°C/min., to

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

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 fluoride to be used in the prese

!
invention is, for example,

|
described in Japanese Patent Application No. 27885511‘.895I specification and

Japanese Patent Application No. 77698/1996 specification,;and is obtainable by

reacting a pitch fluoride with a dye or a pigment.

The dye or pigment to be used in the production of the colored pitch ﬂuorlde

is not specifically limited, but, considering from the point of the reactivity with the

pitch fluoride, one having a functional group is preferabl

dyestuff, dispersing dyestuff, etc. is recommended.

' ahd use of basic

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\:(ent of them with water.

In case of using a fluorine solvent, the solvent may be

l to dissolve the material

pitch fluoride to a moderate degree. Examples of such dolvient are

'hexaﬂuorobenzene, perfluorodecaline, perfluorodecahy rafenanthrene,
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triffuorobenzene, 1,1,2-trichioro, 1,2,2-trifluoroethane, etc. In case of using an

- grganic solvent, water-soluble solvent is preferable, whose examples are alcohols

of methanol, ethanal, propanol, butanol, etc., ketones of acetone, sthylmethy!
ketone, diethyt ketone, methylisopropyl 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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13 :
weight, preferably 5 to 30 parts by weight, based on 1 pant b* weight of the colored

pitch fluoride. The pitch fluoride obtained by extraction is pu'r'ified as the desired
compound by evaporating the used fluorine soivent. :

In case the pitch fluoride is reacted with the dyestuff a; a material by using a
solvent, bacause the pitch fluoride is separated from the unrfaactad dyestuff and
purified, a method of washing a crude colored pitch flucride Iby using water which is
a solvent capabie of not dissolving the colored pitch ﬂuorkdesé 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 S 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 100 L, 0.2% by weight of
quinoline insoluble content, and 30% by weight of benzjie insoluble 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 n;educed pitch to remove

the low molecular weight component, the pitch was subj?ctied to thermal
polymerization at 450°C for 5 hours to give a mesophzsi pitch having a softening
point at 300°C, 60% by weight of quinocline insoluble co en;t, 98% by weight of

benzene insoluble content, and more than 90% by weigitt q'f mesophase content.
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Fifty grams of the resulting mesophase pitch were pulverized and charged

into a nickel reaction vessel. The system inside was evacuated and filled with
argon gas, after which a mixed gas of 20% fluorine 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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15
reciprocated for 10 times, and the generated static eiectnq:ity was measured by a

static electricity meter (Model No. 224CL), with sumultaneq;us confirmation of the
number of the silk test cloths 6 which adhered to the test iffon 5.
Abrasion resistance test ;
With the temperaturs at the central part of the iron base surface adjusted to
220 + 5°C. a weight of 3 kgf was added, after which, whil%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 toéth nicke! electrolyte bath
IMEGAFACK F150",
made by Dainippon Ink Kagaku Kabushiki Kaisha, tertiarfy 1erﬂuoroammonium salt

(CsF17SO2NH(CHz)aN +(CHa)s.Cl-)] was added at the rats of 30.0 mgto 1 g of

having the following composition. A surfactant [trade maq:k.

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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the conditions of the liquid temperature 25°C and currant density 10A/dm2, a

substrate nickel plating to the film thickness of 1 to 3 um was carried out.

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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[Table 1] ;
PTFE content (%) 5 10 15 z? 25
Non-tackiness X A @) q O

|
Evaluation standard on non-lackiness: O: Good :
A; Ordinary ;

x: Bad |

Through the above experiments it was revealed thfat, when the content of |
polytetraflucroethylene is more than 15% by volume, nor;-aﬂhesive property
effective to prevent the starch on the clothes from stit':kinqE in{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,z

|
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 irTs provided with these
iron bottom base members, sliding property tests were cdfrri d out. The results are

shown in Table 2.

|

i

[Table 2] '
Surface roughness Ra (um} 1.5 1.0 0.5 ; O.F 0.1
Tensile load (g) 200 150 3 ! aF 30
Slidabiiity a O o .0 )

Evaluation standard: ©: Very good .
O: Good ;

A: Ordinary ;
E
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18 :
Through those experiments it was found that, when thi finishing degree of

the composite plating film of the bottom base member 1 was ino more than 1.0 pm
on measuring by the center line surface roughness, the slidilfhg property could be
improved, and preferably when the surface roughness of thef composite 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 irqfn bottom base member
treated with the fluororesin of Comparative Example had gef;eraﬁon 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 ir{;:n bottom base member
treated with the fluororesin of Camparative Example had abirasion 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 metal 3.
Example 2 PTFE - Non-electrolysis ' ;
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In the same manner as in Example 1, a substrate njickpl plated fllm was

formed on the iron bottom base member (surface roughness |0.5 um), after which,

using a plating bath comprising the following materials as the main components

and adding 1 part by weight of PTFE fine particles (particle sjze of no more than 2

um, made by Daikin Kogyo Kabushiki Kaisha) and furtheria

surtactant (trade mark

"MEGAFACK F150", made by Dainippon Ink Kagaku Kabrshiki Kaisha) at the rate
of 30,0 mg based on 1 g of PTFE, a non-slectrolytic nickel-PIFE composite plating

film {10 pm) was formed.

Nicke! non-electrolytic plating bath composition:
Nickel sulfate hexahydride 20 g/L
Sodium citrate 8glL
Sodium mailonate 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

non-electroiytic plating while screw stirring for 1 hour unti

e film thickness

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 unt

temperature. The PTFE content of the resulting iron bottom

it came to room

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-tackinegs

lest, sliding property

test, static elactricity generation test, and abrasion resistance test were carried out.
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As a result, as shown in Table 3, the results were the same és in Example 1 with
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i
0.5 um of surface roughness and 20% of PTFE content, all being good.
i

[Table 3] |
i
Testitem | Non- Statlc§ Abrasion
Slidability ;
Surface treatment lackiness Electricity | resistance
Caomparative Exampile; Fiuororesin ]
150 9 3-10
type coating composition coated o ‘
) (k (um}
iron ‘
This Example; Composite plating o 50 p 05-0.7
coated iran @ LY (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).
BEE: .
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The resulting iron bottom base member having a n ckLl-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 uptil it came to room

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.

(n the same manner as in Example 1, non-tackine.
test, static electricity generation test, and abrasion resista

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

T:test, sliding property
cg test were carried out.

[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
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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made by using § parts by weight of PZF%\ fine particles (partmle size no more than 2
um, made by Daikin Kogyo Kabushiki Kaisha), and adding : g surfactant (trade mark
"MEGAFACK F150", made by Dainippon Ink Kagaku Kabuéhiki Kaisha)} at a rate of
30.0 mg based on 1 g of PFA, the operation was made in the same manner as in
Example 1 o form a substrate plating layer on the iron bott&m 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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(Table 5] !
!
Testitam | Non- jlaﬂi: Abrasion
Siidability !
Surtace treatment tackiness lectricity | resistance
Comparative Example; Fluororesin '
_ 150 g 3-10
type coating composition coated © i
, (@ (kV) (um)
iron |
This Example; Composite plating o 50 +1 0.6-0.8
coated Iron @ (30 (arn)
Evaluation standard on non-tackiness: ©: Very good
O: Goad '
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
an?ud adding a surfactant

more than 1 um, made by Asahi Glass Kabushiki Kaish:r
(trade mark "MEGAFACK F150", made by Dainippon In

Kéaku 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 substrate plating layer on

the iron bottom 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 minutes, and then allowed to stand in a room for 1 hofur until it came to rocom
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temperature. The graphite fluoride content of the resulting i

ron bottom base

member having nickel-graphite fluoride composite plating fiim was 20%, and the

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 fluaride

In the same manner as in Example 1 except using a

plating bath comprising

§ parts by weight of the pitch fluoride fine particles (averagipartic!e size 1.3 um)

obtained in Reference Example 1 and adding a surfactant (
F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) af

ade mark "MEGAFACK
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 borjr: base member

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

plating film (10 um).

itch fluoride composite

The resuiting iron bottom base member having a nic
composite plating film was heated in a hot air circulating ty
for 30 minutes, and then aliowed 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.

el-pitch fluoride

drying oven at 250°C
r until it came to room
bottom 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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(Table 6} i
Testitam | Non- Static Abrasion
Sidabilty | |
Surtace treatment lackiness E!ecﬁicity resistance
[
Comparative Example; Fluororesin i
150 i b 3-10
type coating composition coated © i
o @ i (kW) (sum)
iron
This Example; Composhta plating o 70 R 0.6-0.8
coated iron © (V) (um)
1
!
O . | Good
A L | Ordinary
!
X ! Bad
l

Abrasion resistance: Wear amount after sliding test
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 bottam base member
(surface roughness 0.5 um), followed by forming a nickaji-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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bottom base member having nickel-pitch fluoride composite
and the contact angle of water was measured to be 145 deqraes.
In the same manner as in Example 1, non-tackiness tpst, sliding property

test, static electricity generation test, and abrasion resistancfe test were carried out,

26

The results were all good as in Table 7.

| olating film was 20%,

[Table 7] !
Testitem | Non- Static Abrasion
Slidability E
Surface treatment tackiness Electlriclty resistance
i
Comparative Example; Fiororesin .
150 5 3-10
type coating composition coated (o] !
) (kV) (m)
iron i
!
This Example; Composite plating ° 60 Ip 0.6-0.8
coated iran @ (k) (um)
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 ;composite 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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based on 1 g of PTFE and 65.0 mg bi;,ed ont gof FEP.gthéf operation was made in
the same manner as in Example 1 to form a substrate piaitint layer on the iron

bottom base member (surface roughness 0.5 um), follanfad y forming a nickel-
PTFE-FEP composite plating film (10 pm). ?

The resulting iron bottom base member having a r}iokel—PTFEcFEP
composite plating film was heated in a hot air circulating ftypa drying oven at 250°C

for 30 minutes, and then allowed to stand in a room for 1 :hopr until it came to room
temperature. The total content of PTFE and FEP in the rés ing ircn bottom base
mernber 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 fest, sliding property
test, static electricity generation test, and abrasion resista:ncrtest were carried out.

The results were all good as in Table 8. [

[Table 8]
Testitem | Non- Spatic Abrasion
- Slidability ‘ ‘
Surface treatment tackiness ity | resistance
Comparative Example; Fluororesin .
150 9 3-10
type coating composition coated © . l
. © L&V (am)
iron i
This Example; Composite plating o 55 ‘ 1 0.6-0.8
coated iron @ i kv) (um)

Evaluation standard on non-tackiness: Very goo

Good
Ordinary !
Bad

xbk QO
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Abrasion resistance: Wear amount after sliding test

Example 9 Pitch fluoride-FEP
In the same manner as in Example 1 except using a gomposite 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 partigles {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 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 hopr 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 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.

The resuilts were all good as in Table 9.

This Sheet Has Been Replaced

LT

THIS SHEET HAS BEE |
l REPLACED

|




29 '
[Table 9] !
Testitem Non- Slati¢ Abrasion
Slidability
Surface treatment tackiness Ejectricity | resistance
Comparative Example; Fluororesin F
150 3-10
type coating compaosition coated o)
- ) (Tw (um)
iron
Thig Example; Compasite plating o 70 B 1 06-0.8
coated iron : {0) (kv {um)
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 usinj. a composite plating bath
made by using 1 25 parts by weight of the pitch fluoride 'nJ particles (average
particle size 1.3 um), 2.5 parts by weight of PTFE fine particles (particle size no
mors than 2 um, made by Dalkin 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 “LE AFACK F150", made
by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 30.0 mg based on 1 g of
pitch flucride, 30.0 mg based on 1 g of PTFE and 65.0 mg based an 1 g of FEP, the
operation was made in the same manner as in Example {t to form a substrate
plating layer on the iron bottom base member (surface r(ouéhness 0.5 um), followed

by forming a nickel-pitch fluoride-PTFE-FEP composite glating fiim (10 um).
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The resulting iron bottom base member having a nic*ehpitch fluoride-PTFE-

FEP composite plating film was heated in a hot air circulaﬁnig type drying oven at

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

room temperature. The total content of the pitch fluoride ancf:i FEP in the resulting

iron bottom base member having nickel-pitch fluoride comp;osite plating film was

20%, and the contact angle of water was measured to be 12'5 degrees.

In the same manner as in Eicample 1, non-tackiness {est, sliding property

test, static electricity generation test, and abrasion resistanc;e test were carried out.

The results were all good as in Table 10.

[Tabie 10] i
!
Tast item Non- Statié Abrasion
Slidability i
Surface treatment tackiness Electricty | resistance
i
Comparative Example; Flucroresin L
150 3-10
type coating composition coated o) :
(@ (RV) {um}
iron
This Example; Composits plating o 80 <1 0.6-0.8
coated ron ) (k) ()
i
|
Evaluation standard on non-tackiness: ©: Very good :
O: Good |
A; Ordinary '
|
X: Bad !

Abrasion resistance: Wear amount after sliding test

Exampie 11 Colored pitch fluoride

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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FZ, made by Daiwa Kako Kabushiki Kaisha) was added, anL the mixture was

colored by reaction in methanol of 3-fold amount at 60°Clto lgive 29.8 g of colored

pitch fluoride.

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 resuiting iron bottom base member having a ficke

|-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 rI om for 1 hour until it came

to room temperature. The pitch flucride content of the re :lj

member having blue colored nickel-pitch fluoride compogi

ng iron bottom base

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 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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[Table 11} |
Testitem | Non- Static Abrasion
' Stidability !
Surface treatment tackiness Electlﬂcity resistance
Comparative Example; Fiucroresin !
150 9 3-10
type coating composition coated o ll
(@ (kV) {um)
iron i
Example 11; Blue composite plating o 70 -1 0.8-0.8
coated iron @ (li\/) {(um)
Example 12; Yellow composite o 70 -1 0.6-0.8
plating coated iron (g (lfV) {um)
Example 13; Green composite o 70 -51 06-08.
plating coated iron (@) (|1§V) {um)
]
, . E
Evaluation standard on non-tackiness: ©: Very good g
i
O: Good !
A: Ordinary
X: Bad

Abragion 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 carriiad out in the same
manner as in Example 11. The pitch fluoride content of the iresulting iron bottom
base member having the yellow nickel-pitch fluoride compo*jsite 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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The resuits were all good as in Table 11.

Example 13

Except that the green inorganic dyestuff (Master Fine| Color MF5320 made

content of the

by Dainippon Seika Kabushiki Kaisha) was used, the plj(int treatment was carried

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

rid
!

résulting iron’ bottom base member having the green nickel 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-tackineI:s Ist. sliding property

test, static electricity generation test, and abrasion resist

The results were alf good as in Table 11.

Comparative Example

test were carried out.

An aluminum alloy-made iron bottom base member (Furface roughness 0.5

um) was coated with a fluororesin type coating oompositrn to form a fluororesin

coating film. The contact angle of water of the coating fil
degrees.

was measured to be 110

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 thosr

test were carriad out.
I

the nickel-PTFE

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

This Sheet Has Been Replaced

A

TAIS SHEET HA BEEN !
REPLACED




34
[Tabla 12]
Teost item Non- Stat Abraslon
Slidabillty OC,I"
Surtace treatment tackiness Electricity | resistance
Comparative Example; Fluororesin
150 Q 3-10
type coating compesition coated Lo
() (kV) {um)
fron
Nickel-PTFE composite plating o §0 11 05-0.7
coated iron @ {kv) (am)
Nickel-pitch fluoride composite o 70 11 06-038
plating coated iron (] k) {pm)
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 8 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 dispersed state, Is

combined with screws 13.

Formation of & 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 fer composite plating. The composite plating film 12 isiformed all over the
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surface of the ironing fade member 10. Accordingly, when \he ironing face member
10 is fixed to the base member 9, the composite plating Hmé 12 is formed even on
the 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 cqixrrence of insulation
deterioration af the heater 8 can be eliminated in the proc q%s of providing
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 i
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

ined an iron which can

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

evaporate the water dropping into the evaporation cham,:er%i 17 in good efficiency,

i
i
!

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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flucrine compound fine particles in dispersed state on the surface of the ironing

face member 15, the hardness of the ironing face can be made very high, so that

the surface of the ironing face can be preventsd from causing scratches.

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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troning face member 15 a pathway 19 for leading the ste:am

generated in the

evaporation chamber 17 to the steam holes 18, the evap!orattion residues or
|

impurities such as deposits accumulated on the pathwayi 19

eliminated by detaching the ironing face member 18. l

can be easily

Furthermore, as a fiuororesin layer is formed on thie surface of the bottom

|
face side of the base member 14 in a manner to surround tH

e circumference of the

. ) |
ironing face member 15, sliding property of the iron with ithel 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 !pa 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 covering the base member 22 from the upper fdice

screw 25. Other constitution is same as that of the above 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 smoo§hly

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
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peripheral part 26a thereof on the outer peripheral part 28 of the end face from the

lower face side of the base member 27. Other constitutions,are same as thase of
Example 14. |

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 membei';r 29 is inserted under

pressure into the recess 32 provided on the base member 31 to combine. Other
E
constitutions are same as those of Example 15. |

To explain the operation in the above constitution, thfare can be obtained an
iran which does not form a composite plating film on the su:irface of the evaporation
chamber (not illustrated) and not interfere with the steam geineraticn. Also, the
process in combining the ironing face member 28 with the !:f:ase member 31 can be
simplified, and the froning face member 29 can be secureiy‘; 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§ fine particles in

| dispersed state at least on the surface of the ironing face. The base member 34 in
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which the ironing face member 33 and the heater 8 are Hurigd is formed integrally

simultaneously with die cast molding of the base member 34. Other constitutions
are same as thase of Example 19.

!
To explain the operation in the above constitution, there can be obtained an

iron which does not form a composite plating film on the aisu ace of the evaporation
chamber (not illustrated) and not interfere with the steamige 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 Ean 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 constitution; 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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The ironing face member 10 in Fig. 3 is formed of a n

naterial having good

heat conductivity such as copper, aluminum or alioy containing them. Other

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 respective ironing face members in other ex
the good heat conductive materials.
Example 23

ples by forming with

As shown in Fig. 12, the good heat conductive member 36 is formed of

oopper, aluminum or alloy containing them, or a sheet-form

material having excellent heat conductivity such as graphite

member formed of a

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 th

e 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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According to the above constitution, it is possibie tp pfevent the ironing face

|
membar 10 from corroding by steam or the like. Similar effect can be obtained with

the ironing face members of other examples by forming witﬁ the good corrosion

resistant materials.
Example 25

The ironing face member 10 in Fig. 3 has a compg

site plating film 12
|

containing the flucrine compound fine particles in dispe:

edf state with smoothed

surface. Other constitutions are same as those of Examgle ?4.

According to the above constitution, by forming a ni'!pound plating film 12

containing the fluorine compound fine particles in disperj:i:_state by smoothing the

surface of the ironing face member 10, the composite pl ‘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 improyedi.

Similar effect can be obtained with the ironing faci mfembers of other

examples by forming a composite plating film 12 containj

fine particles in dispersed state by smoothing the surfacg.

Example 26

ng the fluorine compound
1
l

|
The ironing face member 15 in Fig. 7 has a compgsite plating film containing

the fluorine compound fine particles in dispersed state w

Other constitutions are same as those of Example 16.

According to the above constitution, by forming tth

face member 15 in rough surface, the surface area is enl

contact pfoperty of the composite plating film is improved.

finger mark or the like is put on the compasite piating film

or the like can be made less conspicuous. Similar effect

th fthe surface roughened.

I

iurface of the ironing
ged, so that the tight

ifn addition, even when a
, sfpiling by the finger mark

cah be obtained with the
|

| ironing face members of other examples by forming a cornp;osite plating film
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containing the fluorine compound fine particles in dispersed state by roughening

the surface.

The ironing face member 10 in Fig. 3 is formed of an jaluminum rolied plate,

and on the surface of the aluminum rolled plate a compositq plating film containing
the fluorine compound fine particles is formed. Other consti{utions 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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iron with further improved slidability.

The fifth means of the present invention can solve the point of the

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 to be heated by the heater and 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 inyention, an evaporation
chamber is formed on the base member, so that the comfjite plating film

state on the surface of

the evaporation chamber is not formed. Accordingly, thﬂ ther which dropped into

containing the fluorine compound fine particles in disper

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
realization at a low price is possible.

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

This Sheet Has Been Replaced

LT =7

REPLACED




44
provided on the ironirig face member 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, 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 inventi n, 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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WHAT IS CLAIMED IS *

1, An iron comprising a bottom portion acting as an ironing face on which a
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
one 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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in the base member.

46

10. The iron as claimed in Claim 8, wherein the ironing face member is provided
in a part of the lower face side of the base member.

11, The iron as claimed in Claim 8, wherein the ironing face member is provided
with steam holes, and a pathway for leading the steam generated in the
evaporation chamber to the steam holes fs formed between the base member and
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 oompoéite plating film containing fluorine compound fine
particles on the surface of the aluminum rolled plate.
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