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The present Invention relates to an iron for general hOme use or for business 

use. 

PRIOR ART: 

The irons whic:h 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 

durif1g the ironing work, or to endure the high temperature ironing work, or to permit 

smooth i~ning work. 

THE SUMMARY OF THE INVENTION 

Recently, with the aim of lmproving the operative convenience, cordless 

irons have come to be used progressively. ln 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 realizint smooth ironing work 

has been deteriora1ed. 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 ircn and fle clothes. 

Furthermore, there have been the problems of the surface 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 fron which shows good 

slidabiUty which is important in smooth ironing work, and wt)ich is less apt to be 

damaged by buttons or fasteners on the clothes or shows less wear, and less 
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2 lliii~r 
generation of static electricity. 

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

ls obtained an iron having high surface hardness, showing less wear. good 

slldabillty and less generation of static electricity. 

Jn the present invention, the particfe size of the fluorine compound fine 

part1ctes to be added to the plating liquid for forming a composite plating film 

(hereinafter to be referred to as composite plating liquid) is not particularly limited. 

However, when the particle size is larger than the fllm 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 µ.m, more 

preferably about 8 to 20 µm. When the thickness of the plating film is smaller than 5 

µm, problem occurs in durability. When the plating film thickness Is larger than 30 

µm, 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 Qe 

determined in consideration of the thickness of the composite plating fitm. The 

particle size is normally about 2 µ.m, and the one of not more than 1 µm on the 

average is more preferable. ft is desirable for the composite plating film not to 

contain rough particles of the size larger than 30 µ.m, so as to preserve uniformity of 

dispersion of the fluorine compound fine particles fn the composite plating liquid 

and composite plating film. The amount of the fluorine compound fine particles to 

be added to the composite pla1ing liquid Is not specifically limited, 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 Uquid to be added to the 
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3 
fluorine compound fine particles is not specifically limited. Ordinary electroplating 

liquid which can precipitate a metal at the cathode by an electroplating process or a 

non-electrolytlc plating llquid which causes reduction precipitation by electrons 

suppUed 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 fl ne partictes 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, (or example, water-soluble 

cationic, nonionic or amphoteric surfactant which shows cationic property in the pH 

of the plating tlquid. In this case, as the cationic surfactants there may be a 

quatemary ammonium salt, secondary and tertiary amines, imidazolines, and the 

like. Examples of tfle nonionic surfactants are polyo.xye1hylene. polyethy1en~ 

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 

mofecule shows cationic property only in the Gase of the acidic plating liquid. 

The amount of addition of the surfactant to the platinf liquid is preferably 1 

mg to 100 mg bas&d on 1 g of the fluorine compound fine particles. and more 

preferably about 1 mg to 50 mg based on 1 g of the fluolline compound flM 

particles. 

tn 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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4 
stirring the plating lfquid. The stirring method is net specifically limited, and 

~rdinary mechanical stirring means, e.g. screw stirring, stirring with magnetic stirrer, 

may be adopted. 

The plating conditions may be optionally determined acc:ording 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 fllm 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

precipitatton 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 se~ond means of the present invention is characterized in specially 

adopting more than 150/o by volume of the content of the fluorine compound fine 

particles to in<;rease the amount of the fluorine compound fine particles distributed 

over the surface of the plating layer, so as to provide an iron wilh elevated non­

tackiness property with which the starch ot the clothes to be ironed can be 

prevented from adhering to the iron. Here, it is desirabfe for the upper limit of the 

content of the fluorine compound fine particles to be 50o/c. 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 ihe 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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5 
fine particles (excluding graphite fluoride) to improve the du1Tabili1y of the composite 

plating film. 

The heat treatment time is not specifically limited. Normally, the heat 

treatment may be carried out for about 1 O to 30 minutes. Wl'Jen the heat treatment 

temperature is higher than the melting point of the fluorine compound fine particles 

by more than 50°C, the ptated film has a 11kelihood 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 µm to provide an iron having good sfidabillty. 

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 lron bottom base member. 

The sixth means of the present invention is in being fiJmished wi1h a base 

member which is to be heated by ttie heater and an ironing tace member by 

combining on the bottom surface side of the base member bv forming a composite 

p1ating film containing the fluorine compound fine particles in dispersed state, by 

which it is possible to prevent formation of the composite pl.ting film on the base 

member and to prevent undesirable effect on the heater which is provided on the 

base member. ancf 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 tess wear on the long· 

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

fluorine compound fine particles in dispersed state, wheo the tempera1ure of the 



6 
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 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 fower surface side. By reducing the area for forming the 

composite platfng 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 hofes 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 holes long, and to take out the evaporation 

res,dues and impurities such as water scum acc:umulated 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 eleven1h 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 temperature of the ironing face 

member evenly elevated. 
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7 
The twelfth means of the present invention is to consti~ute the ironing face 

member by forming a composite plating film containing the 1tuorine 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 essentiaf p~rt of the Iron of the 

same; 

Fig. 5 is a sectional view of an essential part of the iron in Example 14 of the 

present invention; 

Fig. 6 is a bottom face vfew of the iron in Example 15 Jf 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 in»n in Example 16 of the 

present invention; 

Fig. 9 is a sectional view of an essential part of the h'q,n in Example 17 of the 

present invention; 

Fig. 10 is a sectional view of an essential part of tfne tron in Example 18 of 

the present invention; 

F;g. 11 is a sectional view of an essential part of ttae Iron in Example 19 of 
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8 
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 

herelnbelow. 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 provtded 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 tine 

particles 4 uniformly dispersed in nickel, chromium or transition metaf 3 of 

combination of them. 

In case of plating a plating 1ayer 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 1he 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 

transitlon 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, stidability 

fo 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 15o/o by weight, non-tackiness free from adhesion of starch of the 

I
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clothes can be secured In Ironing, and
9
at Iha same time ld~bll!ly can be secured. 

tn other words, even in case of excess of 15% by volume n n-tackiness property 

makes no difference, but in case of the amount being 1 O b volume or less, 

definite difference occurs. l 
I . 

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

unevenness of the plating layer 2 formed on the surface i 

possible to improve the sliding property further, or only th s rface of the plating 

fayer 2 may be smoothed. Namely, in the case where th, fi ishing extent of 1he 

plating layer 2 of the bottom base member 1 is set to be 10 ore than 1.0 µm when 

measured by the center line surface roughness, the slidir· roperty can be further 

improved. 
1 
l 

The pitch fluoride to be used in the present inventibn l's disclosed, for 

example, In Japanese Patent Laid-Open Publlcation No. b1f 190/1987, and Is 

abtalnable by lfucirlna1ing the pitch wi1h a fluorine gas. I I 
The pitch to be used as a material for producing e itch fluoride normally 

has a layer structure with lamination of the aromatic gro p ondensation 6-member 

ring plane. and the aromatic group which constitutes the 6- ember ring pla~e has 

a crosslinked structure by the aliphatic hydrocarbon grou rch as methylene. As 

the material for production of the pitch fluoride, there ma ~ exemplified a pitch 

made by eliminating the low boiling point components h vi g the boiling 

temperature of less than 200°c by distilling the petroleu r coal based heavy oil 

such as petroleum distillation residue, naphtha thermal e mposition residue, 

ethylene bottom oil, coal liquefied oil, or coal tar. and fu he the pitch which is 
I 

subjected to heat trea1ment and/or hydrogenation treatm~n More concretely, the 

pitch to be used as a material for producing the pitch flu~ri e includes, for example, 

isotonic pi1ch, mesophase pitch, hydrogenated mesoph4se pitch. meso~carbon 
I I . . 
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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 oil. 

The pitch fluoride is obtainable, for example. by reacting the above material 

pitch with flu.orine at about 0 to 350°0. As the method for producing the pitch 

fluoride, more concretely, the following methods can be exemplified. 

(1) Method of diracily reacting a material pitch with fluorine gas at a 

temperature of about o 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 specificafly flmfted, generally the pressure is fn the range of 0.07 • 1.5 atoms. In 

this reaction, the fluorine gas may be used as such, or by diluting with inert gas 

such as nitrogen. heliumt argon, neon, etc. 

The resulting pitch fluoride comprises substantially carbon atoms and 

fluorine atoms. The F/C atomic ratio Is, for example, about 0.5 - 1.8. Such pitch 

fluoride shows the characteristics of the following (a}, (b), (c) and (d). 

(a) In the powder X-ray diffraction, the largest strength peak is shown in the 

neighborhood of 2 8 = 13°, and a peak smaller in strength than the foregoing peak 

Is shown In the neighborhood of 2 Q = 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 CF2 

group in the neighborhood of 292.5 + 0.9 eV. The ratio of the peak strength of the 

peak corresponding to CF group to the peak corresponding to CF2 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, 

iiiiiU 
THIS SHEET HAS BEE-NJ 

REPLACED 



·. 

11 
very stabilized compound having excellent water reslsta 

resistance. 

i 
I 
:and chemical 
i 
I 
I 

Further. the pitch fluoride may be obtained in a tr ~rent resin-like style. 
I 

i 
Such transparent resin-Uke pitch fluoride is obtained, for x~ple, by reacting the 

I 
I 

pitch fluoride for a predetermined time, for example, abo 1 i· 18 hours, preferably 
I 

about 6 - 112 hours, In an atmosphere containing fluorin g~s. under the condition 
I 

of temperature elevation at the rate of 0.1 - 3°Clmin., pref ra61y 0.5 - 1.5°C/min.1 to 
I 

I 

about 250 - 400°0. The resulting transparent resin-like tc~ fluoride shows, for 

example, the following characteristics: 

F/C: 1.5-1.7 

Light transmittance {250 .. 900 nm): 90o/o 

Molecular weight: 1500 - 2000 

Softening point: 150 - 250°0 . 
I 

The colored pitch fluoride to be used in the prese iriventlon is, for exampfe, 
I 

described in Japanese Patent Application No. 27885511'9; specification and 

Japanese Patent Appl1catfon No. 7769811996 specificatitn,jand is obtainable by 

reacting a pitch fluoride with a dye or a pigment. I 
I . 

The dye or pigment to be used in the production or ttje colored pitch fluoride 
I 

is not specificaHy limited, but, considering from the point t ~e reactivity with the 
. 

pitch fluoride, one having a functional group is preferabl , ~d use of basic 

dyestuff, dispersing dyestuff, etc. is recommended. 

The solvent to be used in the coloring reaction of 

any of the fluorine solvent or organic solvent or a mixed 

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

I 
! 
i 

e!pitch fluoride may be 
I 

olvent of them with water. 
I 

le to dissolve the material . 
I . 
I 

pitch fluoride to a moderate degree. Examples of such SC>l~nt are 

. hexaOuorobenzene, petfluorodecallne, perfluorodecahtienanthrene, 

ili'flii1ir 
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trifluorobenzene, 1 , 1 ,2-trichloro, 1 ,2,2-trifl uoroethane, etc. lri case of using an 

organic solvent, water-soluble solvent Is preferable, whose examples are alcohols 

of methanol, ethanol, propanol. butanol, etc., ketones of acetone. ethyfmethyl 

ketone, dfethyt ketone, methyllsopropyl ketone, etc., acetonitrile, THF, or the mixed 

solvent of them with water. In case of using an organic solvent as a sofvent, since 

the pitch fluoride is insoluble in organic solvent, it is necessary to have dyestuff or 

pigment dispersed better whh 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 O to 10 parts by weight, preferably 0.1 to 5 parts by weight, 

based on 1 part by weight of the water-soluble organic solvent. 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. However, since the reaction speed is retarded under a row 

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 disso,ving and by using the aforedescribed fluorine 

solvent which is a solvent 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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weight, preferably 5 to 30 parts by weight, based on 1 pa bf weight of the colored 

pitch fluoride. The pitch fluoride obtained by extraction is purified as the desired 

compound by evaporating the used Huorine solvent. 
' 
I 

In case the pitch fluoride is reacted with the dyestu ~a material by using a 
I 

solvent, because the pitch fluoride is separated from the nreacted dyestuff and 
I 

purified, a method of washing a crude colored pitch fluori e by using water which is 
! 
I 

a solvent capable of not dissolving the colored pitch fluor dej but dissolving the 
' I 

unreacted dyestuff or the aforedescribed organic solvent r their mixed solvent with 
. I 

water is effective. The amount of the fluorine solvent to ~ u~d is suitably 1 to 100 

parts by weight, preferably 5 to 30 parts by weight, based on! 1 part by weight cf the 
I 
I . 

colored pitch fluoride. The pitch fluoride obtained bye ctjon.is then purified as 
I 

the desired compound by evaporating the used solvent. 
! 

EXAMPLES: 
I ! 

Th& following examples and comparative exampl~ Will illustrate the 

characteristic features of 1he present invention more dea~y 
Reference Example 1 j 

. To the coal tar pitch having a softening point at 1 ap0 9, 0.2% by weight of 

qulnollne insoluble content, and 30°/o by weight of benz~nelinsofuble content, 
' 

twofold amount of anthracene hydride oil was added, an the mixture was heated 
I 

at 43oac for 90 minutes, followed by eliminating the an ra~ne oil under reduced 

pressure at 300°C to give a reduced pitch. 
I 
I 
I 
I 
I 
I 

Next, a nitrogen gas was introduced to the resulti g qeduced pitch to remove 
I 

the low molecular weight component, the pitch was subj 
1 

td to thermal 

polymerization at 450°C for 5 hours to give a mesophj phch having a softening 

point at 300°C, 60% by weigh1 of quinoline insoluble co e~t, 98o/o by weight of 

benzene insoluble content, and more than 90% by weigtt ~I masophase content. 
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;; 14 
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 con1inued for 20 hours 

to give 144 g of fluorinated pitch particles. As a result of the elementary analysis, 

the composition formula was CF1.38, and the average particle size thereof was 1.3 

µ.m. 

Measurement of contact angle 

Using a FACE contact angle gauge (CA·A type, made by Kyowa Kaimen 

Kagaku Kabushlki Kaisha), the contact angle of water was measured by a droplet 

method. 

Non-tackiness test 

The clothes to which starch was actuaHy 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 

Tnere was examined fn what manner the slidability changed when th~ 

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 indfca1fon 

value of the tension gauge started to shift when the iron placed on a cotton test 

cloth was drawn by using a tension gauge. 

Sta1ic 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 test cloth of 1 O cm X 1 O cm size. tn said experiment, about 1 O 

pieces of silk test cloths 6 were placed in layers, on which the test iron 5 was 
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reciprocated for 1 O times, and the ge.!~ated static electrl~I was measured by a 
I 

static electricity meter (Model No. 224CL), with simultane•u confirmati~n of the 
i 

number of the silk test cloths 6 which adhered to the test ire 
I 

Abrasion resistance test 
I 

With the temperature at the central part of the iron b e surface adjusted to 
I 

220 + s0c. a weight of 3 kgf was added! after which, whit~ c arging a rated voltage 
I 

' 
(100 V) on the iron, the iron was subjected to sliding for 7G s (corresponding to 5 

I 
I 

years) on a cotton cloth. Thereafter. the abrasion amou~ w s measured with a film 
I 

thickness gauge (LZ-200 made by Kabushiki Kaisha Kettb agaku Kenkyusho) and 
I 

a fluorescent light X-ray analyzer (SEA5120 made by SE~K 

Kabushiki Kaisha) and evaluated. I 
I 

Example 1 Preparation of polytetrafluoroethylene (herei~ r to be abbreviated as 
I 

PTFE) plating liquid ! 
I 

Five parts by weight of PTFE fine particles (particl, sife no more than 2 µm; 

made by Daikin Kogyo Kabushiki Kaisha) were added tojth' nickel electrolyte bath 

having the following composition. A surfactant [trade ma~k, lMEGAFACK F150", 
I 

made by Dalnippon Ink Kagaku Kabushiki Kaisha, tertfarjy erfluoroammonium salt 
. . I 

(Csf11S02NH(CH2}3N +(CH3)3.CI-)] was added at the rat' o 30.0 mg to 1 g of 

PTFE. 

Nickel sulfarna1e electrofytic bath composition: 

Nickel sulfamate 

Nickel chloride 

Boric acid 

• Plating method: 

350 g/L 

45g/L 

40g/L 

I 
. Firstly, with a cathode of aluminum alloy iron ~m f ase member (surface 

roughness 0.5 µ.m), using the wood bath having the foHqwirg composition, under 

~ I 
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16 
the conditions of the fiquid temperature 25°C and current density 1 OA/dm2. a 

substrate ·nickel plating to the ftlm thickness of 1 to 3 µ.m was carried out. 

Wood bath composition: 

Nickel chforide 

Hydrochloric acid 

245 g/L 

120 g/L 

Next, under the conditions of the liquid temperature at 45 + 5°C, pH 3.B • 4.2, 

and current densi1y 2A/dm2, the above iron bottom base member was subjected to 

electrolytic plating while screw stirring until the film thickness came to i O µ.m to form 

a nickel-PTFE composite 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 fifm was 20%, ~d the contact angle of water was 

measured to be 120 degrees. 

By changing the addition amount of PTFE to be added to the nfokef bath, the 

iron bottom members with the PTFE contents of 5, 10, 15, 20, and 25% by volume 

(using the members having the surface roughness of 0.5 µ.m) were prepared, and 

using the irons provided with these iron bottom base members1 non-adhesive tests 

were carried out. The results are shown in Table 1. 

miiiR 
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[Table 11 i 
I 

PTFE content (%) 5 10 15 2~ 25 

Non-tackiness x I ~ I 0 9 I 0 

i 

Evaluation standard on non-tackiness: 0: 
! 

Good I 

~= Ordinary 

X: Bad 

Through the above experiments it was revealed th4lt. Nhen the content of 
I 

polytetrafluoroethylene is more than 15% by volume, no+a• fhesive property 

effective 1o prevent the starch en the clcthes from sticki~ inl ironing could be 

assured. Further, It was found 1hat, in case cf 1he oontenj 1ng no mere than 10% 

by volume, the non-adhesive property would be loweredi I 
Further, there were made the iron bottom base m~mtters having the 

composite plating films wfth the PTFE content of 15% an1 ~e surface roughness of 

0.1, 0.3, 0.5, 1 .O and 1 .5 µm, respectively, and, using the! iro nsprovided with these 

suits are 
I 

• i 

iron bottom base members, sliding property tests were carrl4 1d out The re 

shown in Table 2. 

(Table 2) 

SUrface roughness Ra (Jun} 

Tanaite load {g) 

Slid ability 

Evaluation standard: 

1.5 1.0 

200 150 

A 0 

o~ Very good 

o~ Good 

~= Ordinary 

9,5 o.~ 0.1 

30 25 30 
I 

0 l 0 l 0 

-----~--r:rH\SsttW ht\S BEEN 
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Through those experiments it was found that, when thl9 finishing degree of 

the composite plating film of the bottom base member 1 was lno more than 1.0 µm 

on measuring by the center line surface roughness, the slidi~g property could be 

improved, and preferably when the surface roughness of th~ composite plating film 

was no more than 0.5 µm, the better sliding property coutd ~obtained. 

Further. a static electricity test was carried out by usinb an iron with the 

surface roughness of the iron bottom base member of 0.5 µn? and the PTF5 content 

of 15% by volume. 

As a result of the above, the iron furnished with the irqn bottom base member 
' 

treated with the fluororesin of Comparative Example had ge~eration of 9 kV static 
i 

electricity and adhesion of 3 sheets of silk test pieces of clotf16. With the iron of this 
I 

example, the number of the adhered silk test pieces a underlthe static electricity of 
! 
: 

no more than the minimum scale (no more than 1 kV) was z+ro. As reviewed 
' 

above, according to this embodiment, it is possible to realize an iron which shows 
I 

scarce generation of static electricity during the ironing workl due to the presence of 

transition metal 3. 

Further, an abrasion resistance test was carried out~ using an iron with the 

surface roughness of the iron bottom base member of 0.5 µth 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 ab~asion amount of 3 - 10 

µm. The iron of this embodiment showed the abrasion amount of 0.5 • o. 7 µ.m. As 
! 

above, according to this embodiment it is possible to realiz• an iron which shows 
I 

I 

scarce abrasion of the surface coating during the Ironing wdrk, due to the presence 

of transition metaJ 3. · 

Example 2 PTFE - Non-electro1ysis 

THIS SHEET HAS BEEN 
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In the same manner as in Example 1, a substrate 11c f plated fllm was 

formed on the iron bottom base member (surface roughn,ss .5 µm), after which, 

using a plating bath comprising the foltowing materials aJ th main components 

and adding 1 part by we_ight of PTFE fine particles (partictl s ze of no more than 2 

p.m, made by Daikin Kogyo Kabushiki Kaisha) and further1 a urfactant {trade mark 

"MEGAFACK F1so•, made by Dainippon Ink Kagaku Kab s liki Kaisha) at the rate 

of 30.0 mg based on 1 g of PTFE, a non-electrolytic nicke-P FE composite plating 

film (1 O µm) was formed. 

Nickel non·etectrolyttc plating bath composition: 

Nickel sulfate hexahydride 20 g/L 

Sodium citrate 8 g/L 

Sodium malonate 20 g/L 

Sodium hypophosphite 20 git. 

An iron bottom base member provided with substr telnickel plating treatment 

was soaked in the above nickel non-electrolytic plating b th and under the 

conditions of the liquid temperature of 90 ± 2°C, pH of 4. - .2, it was sublected to 

non-electrolytic plating while screw stirring for 1 hour u · e film thickness 

became 10 µm to form a nickel-PT FE composite non-el lytie plating film. 

The resulting iron bottom base member having a ic~et-PTFE composite 

plating film was heated in a hot air circulating type dryin~ o+n at 350°C for 30 

minutes, and 1hen allowed to &land In a room for 1 hour ~ntij It came to room 

temperature. The PTFE content of the resulting iron bo~mi base member having 

nickel·PTFE composite plating film was 20%, and the cottabt angle of water was 

measured to be 120 degrees. 

In the same manner as In Example 1, non-tackine~ jest• slldlng property 

. test, static electricity generation test, and abrasion res1i test were carried out. 



-. 
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As a resutt, as shown. in Table 31 the results were the same ~.s in Example 1 with 

I 

0.5 ~m of surface roughness and 20o/o of PTFE content, all b~ing good. 

[Table 31 I 
j 

Test item j Non- 1~~ Statlcj 

Surface treatment tackiness e1ectric1iy 
I 

Comparative Example; Fluororealn 
150 

type caa1ing composition coated 0 

iron 
(g) 

This Example; Composite pfatlng so 
0 

coated iron (g) 
I 
' 

Evaluation standard on non-tackiness: 0: Very good 

0: Good 

A: Ordinary 

X! Bad 

Abrasion resistance: Wear amount after sliding test 

j 
i 

~ 
! 

(k~ 
I 

·h 
I 
I 

<'f> 

Abrasion 

resistance 

3-10 

(µrn} 

0.5. 0.7 

(µIn) 

Example 3 T etrafluoroethylene·hexaftuoropropylene copoljmer (hereinafter to be 
I . 

abbreviated as FEP): I 
In the same manner as in Exarnpte 1 except using a homposite pfating bath 

I 
made by using 5 parts by weight of FEP fine particres (parti11e size no more than 2 

I 

p.m, made by Daikin Kogyo Kabushiki Kaisha) and adding ~surfactant (trade mark 
i 

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

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

Example 1 to form a substrate plating layer on the iron bottc)m base member 

(surface roughness 0.5 µm), followed by forming a nickel·F~P composite plating 
i 

fllm (10 µ.m}. i 
I This Sheet Has Been Replaced 
I 

I llfil IDll IH 111111 -·· ' 

-.,-H-IS_S_H-EE-::1-;-H:-;-AS~BEt. '.·! ; 

REPLACED J 



21 i 
The resulting iron bottom base member having a n ck•l·FEP composite 

plating film was heated in a hot air circulating type drying ov1 •n at 250°C for 30 

minutes, and then allowed to stand in a room for 1 hour u1ntil it came to room 

temperature. The FEP content of the resulting iron botton b!lSe member having 

nickel-FEP composite plating film was 20%, and the cont1 let angle of water was 

measured to be 115 degrees. I 

In the same manner as in Example 1, ncn-tackine~ s tist. sliding property 

test, static electricity generation test, and abrasion resista '1C4' test were carried out. 

As a result, as shown in Table 4, the results were alt goo ~. 

[Table 4] 

Test item Non· I s atlc Abrasion i Slfdatlftty Surface treatment tackiness E ~ IClty rest stance 
I 

CcmJ)arative Example; Flucroresin 
150 ~ 3 ·10 

type coating compcsltton coated 0 
(g) (IV) {1.lm} 

Iron 

Thia &ample; Composite plating 50 
0 

coated Iron (g) c 

Evaluation standard on non-tackiness: 0: Very goo i 1 

0: Good 

A: Ordinary 

X: Bad 

Abrasion resistance: Wear amount after sliding test I 

I 
1 0.7. 0.9 

~ (pm) 

Example 4 Tetrafluoroethyfene-perfluoroalkyl vinyl ethe c~polymer (hereinafter to 

be abbreviated as PFA): l 
In the same manner as in Exampte 1 except usin1 a composite plating bath 

This Sheet Has Been Replaced 
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22 
made by using 5 parts by weight of PFA fine particles (parti¢1e size no more ttian 2 

I 

µm, made by Daikin Kogyo Kabushiki Kaisha), and adding~ surfactant (trade mark 

"MEGAFACK F150", made by Dainippon Ink Kagaku KabuShiki Kaisha} at a rate of . . 
30.0 mg based on 1 g of PFA, the operation was made int~ same manner as in 

I 
Example 1 to form a substrate pJating layer on the iron bott~m base member 

i 
(surface roughness 0.5 µm). followed by forming a nickel-PFA composite plating 

I 
I 

fitm (10 µm). ! 

The resulting iron bottom base member having a nic~l-FEP eomposite 

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 untti it came to room 
! 

i 
temperature. The PFA content of the resulting iron bottom t?ase member having 

nickel-PFA composite plating film was 20%, and the contad angle of water was 

measured to be 120 degrees. 

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

test, static electricity generation test, and abrasion resistan~ test were carried out. 

As a result, as shown in Table 5, the resufts were all good. 

iiiiif 
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[Table 5) 

Test item 

Surface treatment 

Comparative Exampte; Ftuorareain 

type coating composition coated 

iron 

This Example; Composite plating 

coated Iron 

23 

Non­

tackiness 

0 

0 

Slfdabillty 

150 

(g) 

so 
(g) 

Slat~ 
I 

Electk:ity 
! 
I 

I :g 
! I 

I (~V) 
I 1 

r 1-·--~ 1 
I 

I {~V) 

Evaluation standard on non·tackiness~ 0: Very goo1 ~ 

0: Good I 
~: Ordinary I 

X: Bad 

Abrasion resistance: Wear amount after sliding test 

Abrasion 

resistance 

0.6. 0.8 

~) 

Example 5 Graphite fluoride I . 
In 1lle same manner as In Example 1 except usl~ a pomposlte plating ba1h 

made by using 5 parts by weight of graphite fluoride fine pahicles (particle size no 
! 

more than 1 µm, made by Asahi Glass Kabushiki Kaish ~d adding a surfactant 
I 
I 

(trade mark "MEGAFACK F15011
1 made by Dainippon In Kagaku Kabushiki Kaisha) 

at a rate of 40.0 mg based on 1 g of graphite fluoride fin ~rticfes, the operation 
I 
i 

was made in the same manner as in Example 1 to form t stbstrate plating layer on 

the iron bottom base member (surface roughness 0.5 µ.i'Tt), iotlowed by forming a 
I ~ 

nickel-graphite fluoride composite plating film (10 µm). I ! 
The resulting iron bottom base member having a ric~el-graphite fluoride 

composite plating film was healed in a hot air circula1ingltyij., drying oven at 350"C 

· for 30 minutas, and then aflowed to stand in a roam for 1 I h+r until It came to room 

I . 

,~Ki!:> SnEn MAS tk, \ 
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24 I 
temperature. The graphite fluoride content of the resulting iron bottom base 

member having nickel-graphite fluoride composite plating fi~m was 20%, and the 
l 

contact angle of water was measured to be 11 O degrees. l 
In ttie same manner as in Example 1, non-tackiness est, sliding property 

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

The results were all good. ~ 

Example 6 Pitch fluoride 

In the same manner as in Example 1 except using a lating bath comprising 

5 parts by weight of the pitch fluoride fine particles (averag particle size 1.3 µm) 

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

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

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

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

(surface roughness 0.5 µ.m). followed by forming a nickel- · h fluoride composite 

plating film (10 µ.m). 

The resulting iron bottom base member having a nic el-pitch fluoride 

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

for 30 minutes, and then a11owed to stanci in a room for 1 ho r until it came to room 

temperature. The pitch fluoride content of the resulting iron bottom base member 

having nickel-pitch fluoride composite plating film was 20% and the contact angte 

of water was measured to be 145 degrees. I 
In the same manner as in Example 1 , non·tackiness rest. sliding property 

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

The results were all good as in Table 6. I 
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{Table 6\ I 
I 
I 

Test item Nan- Statk Abrasion 
Slidablllty I 

Surface treatment tackiness Elect lcity resistance 
. 

Comparative Example; Fluororesln 
150 !> 3·10 

type coating ocmposi1ion coated c 
Iron 

.. (g) (IV) (J1m) 

Thia Example; Composite plating 70 1 0.6-0.8 

l 
0 

coated iron (g) ~ V) (Jun) 

I 

0: ' I Good 

A: j I Ordinary 

X: 1 

1 

Bad 

Abrasion resislance: Wear amount after sllding ~ 
I 

Example 7 Pitch fluoride • non-electrolysis l 
. l 

ln the same manner as in Example 2 except usin~ a rlatlng bath comprising 

1 part by weight of the pitch fluoride fine particles {avera'e rarticle size 1 .3 µm) 

obtained in Reference Example 1 and adding a surfacta'it ( ade mark •MEGAFACK 
! 

F1so•, made by Dainippon Ink Kagaku Kabushlki Kaisha) a a rate of 30.0 mg 
I 
I 

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

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

(surface roughness 0.5 µm), fallowed by lonning a nick++ fluoride composite 

plating film (1 o µm). I 
The resulting iron bottom base member having a hie el-pitch fluoride . 

! 
I 

composite plating film was heated in a hot air circulating; e drying oven at 25000 
! 
I 

for 30 minutes, and then allowed to stand in a room for 1 ! h ur until it came to room 
I 

temperature. The pitch fluoride content of the resulting i~on 

This Sheet Has Been Replaced 
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bottom base member having nickel-pitch fluoride compositelplating film was 20%, 
. I 

and the contact angle of water was measured to be 145 de~rees. 

In the same manner as in Example 1, non-tackiness ~st, sliding property 
I 

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

The results were all good as in Table 7. 

[Table 7] 

Test Item Non· StatiC 
: Slid ability 

Surface treatment tackiness Electricity 
I 

Comparative Example; Fluororasln 
150 

type coating compcsition coated 0 
(g) 

Iron 
i 

I 

This Example; Composite plating 
0 

60 

coated iron (g) 

Evaluation standard on non-tackiness: 0: Very good 

0. Good 

~: Ordinary 

X: Bad 

Abrasion resistance: Wear amount after sliding test 

Example 8 PTFE-FEP 

t 
' I 
I 

9 
! 

~V) 
j 
I 

~1 
! 

(RV) 

; 

I 

Abrasion 

resistance 

3·10 

(µm) 

0.6 - 0.8 

I (µm) I 

tn the same manner as in Example 1 except using a pomposite plating bath 
I 

made by using 2.5 parts by weight of the PTFE fine particle' (average particle size 

no more than 2 µ.m, made by Daikin Kogyo Kabushiki Kaish~) and 2.5 parts by 
; 

weight of the FEP fine particles (average particle size no m~re than 2 µm, made by 

Daikin Kogyo Kabushiki Kaisha) and adding a surfactant (trade mart< "MEGAFACK 

F150", made by Dainippon Ink Kagaku Kabushiki Kaisha) a~ a rate of 30.0 mg 
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based on 1 g of PTFE and 65.0 mg based on 1 g of FEP.lth$ operation was made in 
' I 

the same .manner as In Example 1 to form a substrate p~tint layer on the iron 

bottom base member (surface roughness 0.5 µm), follow~d y forming a nickel· 

PTFE-FEP composite plating film (10 µm). i I 
The resulting Iron bottom base member havfng a ~~el-PTFE-FEP 

composite plating film was heated in a hot air circulating fy~ dryjng oven at 250°C 

for 30 minutes, and then allowed to stand in a room for 1 ho~r until It came to room 
I 
I 

temperature. The total content of PTFE and FEP in the res ·ng iron bo.ttom base 
j 

I 
member having nickel-PTFE·FEP composite plating film w 20%, and the contact 

! 

angle of water was measured to be 120 degrees. 

st, sliding property 

test were carried out. 

I 
Testltem Non· S~ii 

Slldablllty J :..ity Surface treatment tackiness i-· 
j 

Comparative Example; Fluoromln I 150 ~ I 

f ~ type coating composition coated 0 i 

(g} : 
iron I 

I 
I 

I I 

This Example; Composite plating 55 !1 
0 I 

coated Iron (g} <tV) 

. . Evaluation standard on non-tackiness. 0: Very goo~ ' 

0: Good 

.O.: Ordinary 

X: Bad 

This Sheet Has Been Replaced 
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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 omposite plating bath 

made by using 1 .25 parts by weight of the pitch fluoride fine! particf es (average 

particle size 1.3 µm) and 5 parts by weight of FEP fine 

more than 2 µ.m, made by Daikin Kogyo Kabushiki Kaisha) nd adding a surfactant 

{trade mark "MEGAFACK F150'•, made by Dainippon Ink aku Kabushiki Kaisha} 

at a rate of 30.0 mg based on 1 g of pitch fluoride and 65.0 rilg 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 roug~ness 0.5 µm), followed 

by forming a nickel-pitch fluoride-FEP composite plating filJ (1 O µm). 

The resulting iron bottom base member having a ni el-pitch fluorfde-FEP 

composite plating film was heated in a hot air circulating ty e drying oven at 250°0 

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

temperature. The total oontent of the pitch fluoride and FE in the resulting iron 

bottom base member having nickel-pitch fluoride composit plating film was 20o/o, 

and the contact angle of water was measured to be 130 de rees. 

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

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

The results were all good as in Table 9. 
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I I [Table 91 

Test item Non- 1s Abrasion at it 
Slfdablllty 

Surface treatment tackiness e lee~City resistance 
i I 

Comparative Example; Fluororasin 
~ 150 s - to 

type coating composition coated 0 t .. (g} (Jun) 
Iron 

l I I 

Thia Example; Composite plating 70 J, 0.6·0.8 
0 . I 

coated Iron (g) I(~ (Jim) 
I i 

Evaluation standard on non-tackiness: 0: Very gooil I 
0: Good 

~= Ordinary 

X: Bad I 

Abrasion resistance: Wear amount after sliding test 

Example 10 PTFE-FEP-pilch fluoride I I 
In the same manner as in Example 1 except usin1 a ~mposite plating bath 

made by using 1 .25 parts by weight of the pitch fluoride .'" partictes (average 

particle size 1.3 µm), 2.5 parts by weight of PTFE fine p · es (particle size no 

more than 2 µm, made by Daikin Kogyo Kabushiki Kaisht) nd 2.5 parts by weight 

of FEP fine parti<:les (particle size no more than 2 µrn, m d by Daikin Kogyo 

Kabushiki Kaisha) and adding a surfactant (trade mark.. E AFACK F1 so·. made 

by Dainippon Ink Kagaku Kabushiki Kaisha) at a rate of 

pitch fluoride, 30.0 mg based on 1 g of PTFE and 65.0 m 

operation was made in the same manner as in Example 
I 

mg based on 1 g of 

d on 1 g of FEP, the 

plating layer on the iron bottom base member (surface r uqhness 0.5 µm)) followed 

by forming a nickel-pitch fluoride-PTFE-FEP composite lat ng film (10 µm). 

ii iii Ur [THIS SHEET HAS BEEN j 
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30 ' 
The resulting iron bottom base member having a nic+el·pltch fluoride·PTFE· 

i 
FEP composite plating film was heated in a hot air circulatin~ type drying oven at 

2500C for 30 minutes, and then allowed to stand in a room f~r 1 hour until it came to 
i 

room temperature. The total content of the pitch fluoride and FE? In the resulting 
I 

iron bottom base member having nickel·pitch fluoride compbsite plating film was 
I 
I 

20%, and the contact angle of water was measured to be 125 degrees. 
. . I 

In the same manner as in Example 1. non·tackiness ~est, slldtng property 
! 

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

The results were all good as in Table 10. : 

[Tabfe 10) 

Test item Non- Stat~ I Abrasicn 
I 1~~ I resistance Surface treatment tacklnesa Electttc:ity 

I i I 

Comparative Example; Flucroresin l 150 
type coating oompositlcn coated 0 

(g) 
iron I 

I 
This Example; Composite platlng 60 

0 
ccated Iron (g) 

Evaluation standard on non-tackiness: 0: Very good 

0: Good 

6.: Ordinary 

X: Bad 

Abrasion resistance: Wear amount after sliding test 

Example 11 Colored pitch fluoride 

~ 3·10 
I 
I 

(~V} (Jun} 
i 
I 

.I 1 
I 

0.6. 0.8 

(~V} 
! 

(l&m) 

To 30 g of the pitch fluoride fine particles (average ~rticle size 1.3 µm) 

· otrtained in Reference Example 1 , 0.3 g of blue Inorganic dyestuff (Methylene blue 

iiiwiU THIS SHEET HAS BEEM r 
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FZ, made by Daiwa Kako Kabushiki ~!isha) was added,,an~ the mixture was 

colored by reaction in methanol of 3-fold amount at &0°c tor live 29.8 g of colored 

pitch fluoride. 

Except using the said colored pitch fluoride, the o+e~tion was made in the 

same manner as in Example 6 to form a substrate plati~ iaf.er on the iron bottom 

base·member (surface roughness 0.5 µm), followed by ftrming a nickel-colored 

pitch fluoride composite plating film ( 1 o µm). . · 
.· 

The resulting iron bottom base member having a i ef-cotored pitch 

fluoride composite plating film was heated in a hot ajr cil'1 ul ting type drying oven 

::c;=~:;e;u::::::;:a4:.n:~ho= ~-
member having blue colored nickel-pitch fluoride com4_~ plating film was 20%. 

and the contact angle of water was measured to be 145 eJrees. 

In the same manner as in Example 1, non-tackine ~.sliding property 

test, static electricity generation test, and abrasion resi ct test were carried out. 

The results were all good as in Table 11. 

I 
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(Table 11] 

I 

Test Item Non· Stat~ 
Slldablllty 

Surface treatment tackiness Electrtcity 

Comparative Example; Fluororesin 
150 

type coating composition coated 0 
Iron 

(g} 

Example 11 ; Blue composite plating 70 
0 

coated iron (g) 

Example 12; Yellow composite 70 
0 

plating coated Iron (g) 

Example 13; Green composite 70 
0 

plating coated Iran (G) I 
Evaluation standard on non-tackiness: 0: Very good 

0: Good 

~: Ordinary 

X: Bad 

Abrasion resistance: Wear amount after sliding test 

Example 12 

! 
I 

~ 
(~V) 
i 
; 
~1 
i 
' {liV) 
! 

-!1 

{llV) 
I . 
~1 

I 

I 
{JiV) 

! 
! 

I 

Abrasion 

resistance 

3·10 

(µm} 

0.6. o.s 
{µIn) 

0.8. 0.8 

(µm) 

0.6. 0.8 . 

(µm) 

Except that the yellow Inorganic dyestuff {Chrysolidin' made by Daiwa Kako 
I 

Kabushiki Kaisha) was used, the plating treatment was carri!9<:f out in the same 
! 
I 

manner as in Example 11. The pitch fluoride content of the resulting iron bottom . 
base member having the yelfow nickel-pitch fluoride compo~ite plating film was 

i 
200/o, and the contact angle of water was measured to be 115 degrees. 

In the same manner as in Example i, non-tackiness ~st. sliding property 
I 

·test, static electricity generation test, and abrasion resistanc+ test were carried out. 
I 

1iiiiiiflr 
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The results were all good as in Table 11. 

Example 13 

Except that the green inorganic dyestuff (Master n Color MF5320 made 

by Oainippon Selka Kabushiki Kaisha) was used, the pl treatment was carried 

out in the same manner as in Example 11. The pitch flu rid content of the 
, I 

resulting iron bottom base member having the green nictel pitch fluoride 

composite plating film was 20%; and the contact angle o w ter was measured to 

be 145 degrees. 

In the same manner as in Example 1, non·tackin s st, sliding property 

test, static electricity generation test, and abrasion resist 

The results were all good as in Table 11. 

Comparative Example 

test were carried out. 

An.aluminum alloy-made iron bottom base mem r ( urface roughness 0.5 

µm) was coated with a fluororesin type coating compositi n ~o fonn a fluororesin 
I 

coating film. The contact angle of water of the coating ftl measured to be 110 

degrees. 

In the same manner as in Example 1, non-tackin st, sliding prop,rty 

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

As shown· in Table 12, the results were all inferior to thosr a the nickel-PTFE 

composite plating film or nickel-pitch fluoride composite f',Jmg film. 

I I 
I 

iiiffiU 
I 

I I 
I 
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[Table 12] 

Test Item Nan- Stall: Abrasion 
Slldabilhy 

Surface treatment tackiness Elec1 rtclty resistance 

Comparative Example; Fluararasin 

type coating composition coated 0 

Iron 

Nlckal-PTFE compoaite plating 
0 

aoated Iron 

Nlckel·pitch fluorlde composite 

plating coated iron 
0 

Evaluation standard on non-tackiness: 

150 I 
(g) I 

I 
50 

I (g) 

70 
I 

(g) I 
0: Very good 

0: Good 

~: Ordinary 

X: Bad 

Abrasion resistance: Wear amount after sliding test 

Exampte 14 

j9 I 3-10 

(~V} (µm) 

I 
1 0.5-0.? 

( .V) (pm) 
I 

1 0.6. 0.8 

<t~ Uun) 

As shown in Fig. 3 and Fig. 4, the iron 7 has a base ember 9 which is to be 

heated with a heater a burled In molding by die cast p ing or the like. On the 
. I 

tower surface side of the base member 9, an ironing face 19mber (corresponding 

to the iron bottom base member) 10. on which there is formfd a composite plating 

film 12 containing the fluorine compound fine particles 11 i~ dispersed state, Is 
I 

combined with screws 13. I 
Formation of a composite plating film 12 on the ironl~g face member 10 is 

I 
. carried out by a general method of dipping tf1e Ironing face tember 1 O in the liquid 

bath for composite plating. The composite plating film 12 is1formed all over the 
I 

l 
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surface of the ironing fade member 10. Accordlngty, wh n fle ironing face member 
I 

10 is fixed to the base member 9, the composite plating f Im! 12 is formed even on 

the portion not exposed outside. 
I 
I 

As abOve, by such constitution that the ironing fac 111ember 1 O on which the 
I 

composite plating film 12 is formed on the surface is co biled with the base 

member 9, the plating film doH not adhere to the termin+I part of the heater 8 

which is buried In the base member 9, and a danger of f1rrence of insulation 

deterioration of the heater a can be eliminated in the p ' ~s of providing 
I 

combined plating film. Further, without providing any sp ci~I precessing to prevent 
i 

adhesion of plating fifm, the manufacture can be easily c rrrect out 

Example 15 

Aa shown in Fig. 15, a heater 8 is buried in the b 

lower surface side of the base member 14, an ironing t 

I 
I 
i 

! 
e member 14. On the 

I 
member 15 is fitted with 

I 
i 

screws 16, and on the upper surface side thereof, an ev ration chamber 17 for 
i 

evaporating water is formed. On the surface of the ironi ~ce member 151 there is 
I 

formed a composite plating film containing the fluorine c mpound fine particles in 
i 

dispersed state. Other constitution is same as in Exampl 1~. 

To explain the operation in the above constftUtion ~ause the evaporation 
I 
I 

chamber t 7 is formed on the base member 14 and a co pqsite plating film 
I 
i 

containing the fluorine compound fine particles in dispe sq state is provided onJy 
I 

on the surface of the ironing face member 15, it does not occur for a composite 
I 

p\a1ing film having remarkable water repellency to be f~r e~ on the surface of the 

evaporation chamber 17. Accordingly, there can be o in•d an iron which can 
! 

evaporate the water dropping Into the evaporation chamr111 in good efficiency, 

and which does not Interfere with generation of steam. l ! 

Further, because of the formation of a composite 

1
+ film containing the 

iiiiilir 
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fluorine compound fine partlclea in dispersed state on the s rface of the ironing 

face member 15, the hardness of the ironing face can be m every high, so that 

the surface of 1he ironing face can be prevented from causi1g scratches. 

Also1 it is possible to improve the abrasion resistanc,. to provide less 

tendency of abrasion even over a tong period of ironing, an the composite plating 

film can improve the sliding property with the cloth when th 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 heater 8 in buried 

state. On the surface of at least the Ironing face side a ffuro esin layer is formed . 

.And, on the ironing face of the base member 14, i.e., on a p rt of the bottom face 

side, an ironing face member 15 is combined with screws 1 in a manner 10 

surround the circumference of the ironing face member 15 ith the fluororesin layer 

provided on the base member 14. 

On the surface of the ironing face member 15, there • formed a composite 

plating film containing the fluorine compound fine particles i dispersed state. The 

ironing face member 15 is provided with a plurality of steam holes 18. Bei.en the 

base member 14 and the ironing face member 15, a path y 19 is provided for 

leading the _steam generated in the evaporation chamber 1 to the steam hole 18. 

Other constitution is same as that of Example 14. 

To explain the operation in the above constitution, si ce the ironing face 

member 15 having a composite plating film thereon is const uted on a part of the 

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

roughness, the surface area forming the composltii plating ilrn can ~ lessened to 

realize low priced product. 1 

. Further. because there is provided between the baaJ member 14 and the 
I 
I 
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37 : I 
Ironing face member 15 a pathway 19 for leading the steartj generated in the 

evaporation chamber 17 to the steam holes 18, the 4r+lon residues or 

Impurities such as deposits accumulated on the pathwayj 1 can be easily 

eliminated by detaching the ironing face member 15. 
I 

Furthermore, as a ftuororesin layer is formed on the rface of 1he bottom 
i 
I 

face side of the base member 14 in a manner to surrouncii t e circumference of the 
. . I 

ironing face member 15, sliding property of the iron with th cloth in ironing can be 
I 
I 

improved. I 
I 

Example 17 
I 
I 

·As shown in Ag. 8, the ironing face member 20 is '.pr ided with a composite 
! 

plating film 12 containing the fluorine compound fine particl in dispersed state at 
! 

least on the surface of the ironing face. A fastening memb 21. projecting upward 
I 

i 

on the upper face side of the Ironing face member 20, is pa 

the base member 22, to combine the ironing face membJr o from the upper face 
I 

side of the base member 20 with the nut 23. And. to the fas ning member 21, a 
I 

cover 24 covering the base member 22 from the upper ~ce side is fixed with the 
I 

screw 25. Other constitution is same as 1ha1 of the abov~ ample 14. 
; 

To explain the operation in the above constitution~ it possible to obtatn an 

iron which does not lonn a composite plating film on the ~r of the evaporation 

chamber (not illustrated) and not interfere with the steam! g,neration. Also, the 

ironing face of the ironing face member 20 can be smoo~IY! constituted, and 
; I 

prevention can be made of !ha cloth from being caught 11• screws or lhe fike. 

Example 18 ! l 
As shown in Fig. 9, the ironing face member 26 is 

1

m1de by forming a 

composite plating film 12 containing the fluorine compoynd fine particles in 
I 

dispersed state at least on the surface of the ironing fac~ a d rolling the outer 
! 
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38 
peripheral part 26a thereof en the cuter peripheral part 28 of the end face from the 

. I 

i 
lower face side of the base member 27. Other constltutionsjare same as those of 

Example 14. i 
! 

To explain the operation in the above constitution, th~re can be obtained an 

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

chamber (not illustrated) and not interfere with the steam g~neration. 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 ls ~ade by forming a 
I 

composite plating film 12 containing the fluorine compound!fine particles in 

dispersed state at least en the surface of the ironing face artd a flange part 30 bent 
I 

upward on the outer peripheral part thereof. I 
i 

And, the base member 31 is provided with a recess 32 opposite to the flange 
i 

part 30, so that the flange part 30 of the ironing face memb~r 29 is inserted under 
! 

pressure into the recess 32 provided on the base member 31 to combine. Other 
i 

constitutions are same as those of Example 15. ! 
. i 

To explain the operation in the above constitution, th•re can be obtained an . I 
I . 

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

chamber (not illustrated) and not interfere with the steam g~neration. Also, the 
I 

process ·in combining the ironing face member 29 with the base member 31 can be 
I 

. I 

slmpllfled, and the Ironing face member 29 can be securely! combined with the 
I 

! 
base member 31. I 

i 
Example 20 ! 

I 

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

composite plating film 12 containing the fluorine compou ndi fine particles in 

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

' 
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39 ! 
whic:h the ironing face member 33 and the heater 8 are t)uri dis formed integrally 

! 

simultaneously with die cast molding of the base membef . Other constitutions 

are same as those of Example 19. ! 
I 

To explain the operation in the above constitution,l th re can be obtained an 

iron which does not form a composite plating film on the ~u ace of the evaporation 
I 

chamber (not illustrated) and not interfere with the steamlge eration. Also. the 
I 
I 

ironing face member 33 and the base member 34 can b~ c mbined in tight contact 
i 

with each other, and the heat conductivity from the base pie ber 34 to the ironing 
I 

face member 33 can be improved, and further, the proceFs n combining the ironing 
I 

face member 33 with the base member 34 can be simpl~e • and the ironing face 
. i I 

member 33 can be securely combined with the base me+ib•r 34. · 
I 

Example 21 I 
i 

As shown in Fig. 10, the base member 31 for compin ng the ironing face 
I 
I 

member 29 with the bottom face side is provided with a ~u ber of through .. holes for 

communicating from the lower face side to the upper fac, s· e. Other constitutions 
I 

are same as those of Example 19. I 
To explain the operation in the above constitutionj in combining the Ironing 

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

relieve the air between the two members through the p4s- ote 35 to increase the 

tight contact property. and further. to transfer in good effiJieJcy the heat from the 
: I 

base member 31 heated with the heater 8 to the ironing fac' member 29. 
I 

In this Example 21. the pass-hole 35 is formed on !th base member 31, but it 
I 

may be formed on the ironing member 29 side. Alternati~el , the pass-hole 35 
I 

formed on the ironing face member 29 may be replaced py he steam hole 18 as 
I 

explained in Example 15 above to give the similar effect~ 
! 

Example 22 
i 

liiiil~Hif 
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The ironing face member 10 in Fig. 3 is formed of a ~aterial having good 

heat conductivity such as copper, aluminum or alloy contain ng them. Other 

constitutions are same as these of Example 14. 

According to the above constitution, the heat from th base member 9 

heated with the heater 8 can be transmitted in gocd efficien y to the clothes 

through the ironing face member 10. Though the above ex lanation 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 pies by forming with 

the good heat conductive materials. 

Example 23 

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

oapper, aluminum or alloy containing them, or a sheet-form ember farmed of a 

material having excellent heat conductivity such as graphite' or a paste form 

member containing the powder of the material having excel ent heat conductivity 

such as copper, aJuminum, or carbon, and is set between th base member 31 and 

the ironing face member 29. Other constitutions are same the above Example 

19. 

According to the above constitution, the heat from th base member 31 can 

be transmitted to the ironing face member 29 in good efficier. by 1he good heal 

conductive member 36 and !he surface temperature of the jnlng face member 29 

can be made even. 1 

I 
I Example 24 

The ironing face member 1 O in Fig. 3 is formed of a 

stainless steel or titanium, or of good corrosion resistant ma rial of ceramics such 

as aluminum oxide, aluminum nitrate, or zlrconia. Other co stitutions are same as 

those of Example 14. 
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According to the above constitution, it is possible 

I 

prevent the ironing face 
I 

member 1 O from corroding by steam or the like. Similar 

the ironing face members of other examples by forming 

resistant materials. 

ffad can be obtained with 
i 

ittl the good corrosion 

Example 25 

The ironing face member 1 O in Fig. 3 has a comp sit' plating film 12 
I 
i 

containing the fluorine compound fine partlcles in dispe e~ state with smoothed 
i 

surface. Other ccns1itutions are same as those of Exam le 14. 
. ! 

! 
According to the above constitution, by forming a mpound plating film 12 

I 

containing the fluorine compound fine particles in dispe±4 state by sm001hing the 

surface of the ironing face member 10, the composite pl ·n~ film 12 can be 

smoothly formed. Accordingly, during tile ironing work,~& F" is easily slidable on 

the we1 clothes. Thus, convenience of use can be imprcr}e~. 
Similar effect can be obtained with the Ironing racf ~embers of other 

examples by forming a composite plating fifm 12 containjngl the fluorine compound 

fine particles in dispersed state by smoothing the surfac1. 

Example 26 

The ironing face member 15 in Fig. 7 has a comp s~ plating film containing 
! 
i 

the fluorine compound fine particles in dispersed state w h the surface roughened. 
I 

Other constitutions are same as those of Example 16. I 
! 

According to the above· constitution, by forming th s~rface of the ironing 
! 

face member 15 in rough surface, the surface area is enl Qed. so that the tight 

contact p~perty of the oomposite plating film is improve . I~ addition, even when a 
I 
I 

finger mark or the like is put on the composite plating flt , spillng by the finger mark 

or the like can be made less conspicuous. Similar effect cah be obtained with the 
I 

ironing face members of other examples by forming a c ~osite plating fitm 
I 
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containing the Auortne compound fine particles in disperse~ state by roughening 

the surface. 

The ironing face member 10 in Fig. 3 is formed of an aluminum rolled plate. 

and on the surface of the aluminum rolled plate a composit plating film containing 

the fluorine compound fine particles is formed. Other constitutions are same as 

those of Example 14. j 
According to the above constitu1ion, it is possible to f rm a rigid film which 

has no pinhole or the like on the ironing fa~e member, and i free from 1he danger 

of the composite plating film from being released from the a uminum rolled plate by 

the air swelling in heating. 
I 

The first means of the present invention has a cons· ion wherein the 

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

µmare uniformly dispersed in nickal•chromium or a transiti n metal of combination 

of them, thereby realizing an iron having good slidability an~ high surface hardness 

to show less abrasion or scratch, and less genera1ion of stajic electricity. 

The second means of the present invention is chara erized in specially 

adopting more than 15% by volume of the content of the flu rine compound.fine 

particles, thereby realizing an iron with elevated non-tackin ss property with which 

the starch of the clothes to be ironed can be prevented fro adhering to the iron. 

The third means of the present invention is character zed in that a composite 

plating fllm Is provided on the surface of the iron base mem r, after which it is 

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

fluorine compound fine particles (excluding graphite fluorid ). thereby remarkably 

improving the durability and surface water repellency of thelcomposite plating film. 

The fourth means of the present Invention is special! to make the surface 

roughness of the composite plating film no more than 1.0 µ , thereby realizing an 
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43 
iron with further improved slidability. 

The fifth means of the present invention can solve h~ point of the 
! 

conventional aluminum die cast material which Is less e~ ~ be plated 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 Ir n ~m base member. 

According to the sixth means of the present inven 01, is in being furnished 

with a base member which is to be heated by the heater "f an ironing face 

member by combining on the bottom surface side of the ~e member by forming a 

composite plating film containing the fluorine compound ·n4. particles in dispersed 

state, by which ft is poss1ble to prevent formation of the mbosite plating film on 
I 

the base member and to prevent undesirable effect on e ,eater which is provided 

on the base member, and further, to make it possible to art out ironing by the 

ironing face member combined with the lower surface si e ;r the base member. 

Moreover, the hardness of the ironing face is increased revent scratches, and 

the abrasion resistance is improved to give less wear on th long·period ironing. 

According to the seventh means of the present in e ion, an evaporation 

chamber is formed on the base member. so that the com :x>fite plating f!lm 

containing the fluorine compound fine particles in disper ed state on the surface of 
I 

the evaporation chamber is not formed. Accordingly, th w er which dropped into 

the evaporation chamber can be favorably evaporated, t stabilized steam jetting 

can be expected. 
I 

According to the eighth means of the present in1n1i n, because an ironing 

face member is provided on a part of the lower surface sre of the base member. 

the surface area for forming the composite plating film 1" e reduced, and 

realization at a low price is possible. I 
According to the ninth means of the present i~, steam ho!ee are 
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provided on the ircnirtg face member ~~d a pathway for leJing the steam 

generated Jn the evaporatfon chamber to the steam holes isl formed between the 

base member and the ironing face member, so that it is p ibfe to eliminate easily 

the evaporation residues and impurities such as water dep sit accumulated on the 

pathway by removing the ironing face member. 

According to the tenth means of the present inventio , the ironing face 

member Is set from the upper surface side of the base mem er, which serves to 

smooth the ironing face1 and to prevent the clothing from be ng caught by screws. 

According to the efeventh means of the present inve tion, a good heat 

conductive member has been arranged between the base ember and the ironing 

face member, by which it is possible to transmit the heat fro the base member to 

the ironing face member in good efficiency, and to make th,I surface temperature of 

the Ironing face member evenly elevated. 

According to the twelfth means of the present inventi~n, the ironing face 

member is constituted by forming a composite plating film +ntaining the fluorine 

compound fine particles on the surface of the aluminum roll d plate. Therefore, It ls 

possible to form a rigid coating film which has no pinhole o 1he ironing fac~ 

member and which has no danger of release of the compo ite plating film from the 

aluminum roiled plate by the air swollen by heating. 
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WHAT IS CLAIMED IS 

1. An Iron comprfjiflg 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 fluorine compound fine particles 

have a particle diameter smaller than the plating film thict<ness. 

3. The iron as claimed in Claim 1, wherein the content of the fluorine 

compound fine particles in the composite plating fif m is n•ore than 15°/o by volume. 

4. The iron as claimed in Claim 1 • wherein the florins cci>mpound particles are 

one or more than two selected from the group consisting of polytetrafluoroethylene 

(PTF), tetrafluoroethylene-hexafluoropropylene copolymer (FEP). 

tetrafluoroethylene·perftuoroafkyl 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 disp•rsed state is subjected to 

heat 1reatment at a temperature higher than the melting poi11tt of the fluorine . 

compound (excluding graphite fluoride) 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 J.Lm or less. 

7. The iron as claimed in Claim 1, wherein the bottom p.ortion 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 ts combined as an ironing face member 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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tn the base member. 

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 a. wherein the ironing face member is provided 

with steam holes, and a pathway fer 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, 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 a, 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 81 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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