Iron having an anti-friction layer.

The invention relates to an iron comprising a metal soleplate which is
provided with an anti-friction layer. The invention also relates to a method of providing
an anti-friction layer on a metal soleplate.

An iron of the type mentioned in the opening paragraph is known per se.
For example, in German Patent Specification DE 36.17.034, a description is given of
an iron whose soleplate is provided with an anti-friction layer which is composed of at
least two sub-layers. The first sub-layer consists of a base layer of, for example,
aluminium oxide or a mixture of aluminium oxide and titanium oxide, which is applied
to the metal soleplate by, for example, plasma spraying. Said base layer is provided
with a second sub-layer of synthetic resin, for example on the basis of teflon.

The known iron has disadvantages. For example, it has been found that,
in particular, the mechanical strength of the anti-friction layer is insufficient. This is
caused by, in particular, the relatively low scratch resistance of the synthetic resin
layer. It has further been found that the stability of the synthetic resin layer presents
problems. The stability of synthetic resins at temperatures of maximally approximately
300°C, which are customary for irons, is generally not optimal. In addition, the
provision of a double layer, as described with respect to the known anti-friction layer, is
time-consuming and expensive.

It is an object of the invention to provide an iron in which the above
disadvantages have been overcome. The invention more particularly aims at providing
an iron comprising a metal soleplate whose anti-friction layer has a high scratch
resistance. It should be possible to provide said anti-friction layer on the soleplate in a
simple and inexpensive manner. In addition, the anti-friction layer should be resistant to
corrosion and to frequent and rapid temperature variations up to maximally 300°C"'E'; The
invention further aims at providing a method of applying an anti-friction layer to a
soleplate.

These and other objects are achieved by an iron of the type mentioned in

the opening paragraph, which is characterized in accordance with the invention in that
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the anti-friction layer comprises an inorganic polymer, preferably of polysilicate, which
is provided by means of a sol-gel process.

A layer which is provided by means of a sol-gel process has a very good
scratch resistance as compared to teflon. As will be described in greater detail
hereinbelow, such a layer can be provided on a metal soleplate in a simple manner. It
has been found that an anti-friction layer in the form of an inorganic polymer exhibits a
very high resistance against corrosion and against frequent and rapid temperature
variations in the range from 20-300°C. Such an inorganic polymer may be based on
poly-Zr-oxide, poly-Ti-oxide or poly-Al-oxide. However, to save costs, use is
preferably made of an inorganic polymer on the basis of polysilicate. Sols on the basis
of polysilicates can be manufactured in a simpler manner and remain stable for a longer
period of time than the other above-mentioned sols.

A preferred embodiment of the iron in accordance with the invention is
characterized in that the anti-friction layer also comprises fluoridized hydrocarbon
compounds. By virtue of the presence of such compounds the iron has a noticeably
lower frictional resistance during ironing. Consequently, this measure leads to
considerably improved ironing properties of the iron in accordance with the invention.
The fluoridized hydrocarbons may be embedded as loose compounds in the inorganic
polymer matrix of the anti-friction layer, for example in the form of a fine-grain
powder of teflon. However, said fluoridized hydrocarbon compounds are preferably
covalently bonded to the inorganic polymer.

The invention also relates to a2 method of providing an anti-friction layer
on a metal soleplate. In accordance with the invention, this method is characterized in
that a layer of a sol-gel solution is provided on the soleplate, and at a higher
temperature an inorganic polymer is formed from said sol-gel solution.

The preparation of a sol-gel solution is known per se. If a sol-gel solution
is used for the manufacture of layers on a substrate, first a colloidal suspension of solid
particles in a liquid is prepared. In the present case, preferably hydrolysed metal
alkoxide particles in an organic solvent are used. In this connection, known metal
alkoxides are Ti-, Zr-, Al- and Si-alkoxide. Usually an alcohol is used as the organic
sofvent. A small quantity of water as well as a small quantity of an acid or base as the
catalyst are added to the said colloidal solution or sol which is then provided in a thin

layer on a desired substrate. The catalyst and the water added bring about hydrolysis of
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the alkoxides, whereafter polycondensation into an inorgaftic polymer can take place at
an increased temperature, and the solvents are evaporated from the sol-gel layer
obtained.

By means of the sol-gel process very thin layers of inorganic polymer can
be provided on the soleplate. For example, thicknesses below 1 micrometer, and even
below 0.5 micrometer, can be obtained by using this technique. The use of these thin
layers and the choice of an alkoxy silicate as the monomer for the inorganic polymer
ensure that the inventive anti-friction layers are very cheap.

A favourable embodiment of the method in accordance with the invention
is characterized in that the solution also comprises 3-glycidyloxypropylitrimethoxysilane
(GLYMO), in a quantity of maximally 50 wt. % of the overall quantity of alkoxy
silicate. The presence of this compound in the colloidal solution brings about a
substantially improved adhesion of the sol-gel anti-friction Iayer to the metal soleplate.
In the absence of this compound the soleplates must be subjected to a number of
additional cleaning steps before they are provided with an anti-friction layer of an
inorganic polymer. By virtue of the presence of said compound these process steps can -
be omitted.

Another favourable embodiment of the method in accordance with the
invention is characterized in that the solution also comprises a fluoridized silane
compound. The presence of said compound results in considerably improved
hydrophobic properties of the anti-friction layer. A quantity of 0.1 wt. % of the overall
quantity of colloidal particles suffices to provide the inorganic polymer formed with
hydrophobic properties which are comparable to those of teflon. Quantities in excess of
5 wt.% do not result in a further improvemex;t of the hydrophobic properties of the anti-
friction layer.

There are various ways of providing the colloidal solution on the soleplate
in the form of a layer, for example by immersing or spin coating. In accordance with a
very advantageous embodiment of the method in accordance with the invention, the
layer is provided by means of spraying techniques. Layers provided in this manner have
a lower coefficient of friction than layers provided by spin coating. It has been found
that owing to the adjustability of the size of the droplets during spraying and of the
temperature of the soleplate the coefficient of friction of the anti-friction layer can be

varied. The droplets sprayed onto the soleplate provide the anti-friction layer with a
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bumpy structure. An anti-friction layer having a bumpy sttucture has better ironing
properties than a smooth anti-friction layer.

The invention will be explained in greater detail by means of exemplary
embodiments and the drawing, in which

-Fig. 1 shows an iron in accordance with the invention.

Fig. 1 shows a steam iron. Said iron comprises a synthetic resin housing 1
whose bottom side is provided with a metal soleplate 2. In this case, the soleplate is
made of a stainless steel alloy. The surface of the soleplate facing away from the
housing is provided with an anti-friction layer 3. This layer comprises an inorganic
polymer on the basis of polysilicate which is provided by means of a sol-gel process.
Hereinbelow, a description will be given of 2 number of inventive methods of providing
the anti-friction layer of an inorganic polymer on the soleplate.

In accordance with a first embodiment of the method according to the
invention, a sol-gel solution comprising 10 g TEOS (tetraethyl orthosilicate), 80 g
ethanol, 10 g acidified water (1 N HCI) was prepared. After hydrolysing for one hour,
_the solution was spinned onto the ironing surface of a stainless steel soleplate at a rate
of 600 r.p.m. The soleplate had previously been cleaned by subjecting it to, in
succession, an ultrasonic treatment in a soap-containing solution and an UV/ozone
treatment. The sol-gel layer provided by spin coating was cured at 300°C for 30
minutes. The polysilicate anti-friction layer formed (thickness 200 nm) exhibited a
satisfactory scratch resistance and a satisfactory adhesion to the metal soleplate,
Deterioration of the adhesion after the soleplate had been exposed 500 times to a
temperature cycle from 20-300°C did not take place.

In accordance with a second embodiment of the method according to the
invention, the above-mentioned sol-gel solution was provided on the cleaned soleplate
by means of a spraying robot. A series of experiments showed that the anti-friction
layers obtained by means of this method had a lower coefficient of friction than the
anti-friction layers obtained by means of immersing or spin coating. The smoothness of
the anti-friction layer could be influenced, inter alia, by varying the size of the droplets
and the temperature of the soleplate. The increased smoothness of the anti-friction layer
has a positive effect on the ironing behaviour of the iron.

In accordance with a third exemplary embodiment of the method in

accordance with the invention, a solution comprising 2 g GLYMO, 8 g TEOS, 80 g
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ethanol and 10 g acidified water (1 N HCI) was hydrolysed for 2 hours. This solution
was subsequently spin coated onto a stainless steel (AISI 304) soleplate. The soleplates
were cleaned only by means of an ultrasonic treatment in a soap-containing solution.
The sol-gel layer provided was cured at 200°C for 30 minutes. The anti-friction layer of
inorganic polymer (thickness 300 nm) thus formed exhibited a satisfactory adhesion to
the metal soleplate in spite of the absence of the UV/ozone treatment. The scratch
resistance of the layer was excellent.

In accordance with a fourth embodiment of the method according to the
invention, a sol-gel solution comprising 10 g TEOS and FTES which were dissolved in
80 g ethanol and 10 g acidified water (1 N HCI) was manufactured. FTES stands for
Fluoroalkyltriethylsilane. The length of the fluoroalkyl group can vary, in principle,
from 5 to 15 C atoms. In the present case, CF;;CH,CH,-Si-(OC,H,); was used. The
solution was provided on a soleplate by means of a spraying robot and subsequently
cured at 160°C. The anti-friction layer formed exhibited a satisfactory hardness and was
resistant to temperature variations up to 300°C. By virtue of the presence of fluoridized
hydrocarbons in the anti-friction layer, the ironing properties of the irons were much
better than the ironing properties of the above-described embodiments.

To determine the optimum quantity of the relatively expensive fluoridized
alkyl silanes, the molar ratio of TEOS and FTES in the sol-gel solution was varied in a
number of experiments. The contact angle of a droplet of water on a layer of inorganic

.polymer of the examined composition was subsequently determined. The values
obtained, which are expressed as a function of the concentration of FTES, are given in
the following Table. Said Table shows that a relatively small quantity of approximately
0.1 mol% FTES leads to a substantial improvement of the hydrophobic properties of the
anti-friction layer. If more than 5 wt. % FTES is added to TEOS no further
improvement of the hydrophobic properties of the anti-friction layer is obtained. In this

connection, it is noted that the contact angle of water on teflon is approximately 107°.



FTES/TEOS angle (°)
0/100 40 4 4
0.03/100 75+ 5
I 0.1/100 101 £5
0.3/100 107 £ 5
| 0.6/100 109 + 5
| 1/100 110 + 5
4/100 102 +5
15/100 104 £+ 5
30/100 102 +5




Claims:

1. An iron comprising a metal soleplate which is provided with an anti-
friction layer, characterized in that the anti-friction layer comprises an inorganic
polymer, preferably of polysilicate, which is provided by means of a sol-gel process.

2. An iron as claimed in Claim 1, characterized in that the anti-friction layer
also comprises fluoridized hydrocarbon compounds.
3. A method of providing an anti-friction layer on a metal soleplate,

characterized in that the ironing surface is provided with a layer of a sol-gel solution
which is converted into an inorganic polymer at an increased temperature.

4. A method as claimed in Claim 3, characterized in that the sol-gel solution
comprises an alkoxy silicate.

5. A method as claimed in Claim 4, characterized in that the solution also
comprises 3-glycidyloxypropyltrimethoxysilane, in a quantity of maximally 50 wt.% of
the overall quantity of alkoxy silicate.

6. A method as claimed in Claim 4 or 5, characterized in that the solution
also comprises a fluoridized silane compound. |

7. A method as claimed in Claim 3, 4, 5 or 6, characterized in that the sol-
gel solution is applied to the soleplate by means of spraying techniques.
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Abstract:
Iron having an anti-friction Iayer.

The invention relates to an iron comprising a metal soleplate which is
provided with an anti-friction layer of an inorganic polymer, preferably of polysilicate,
which is provided by means of a sol-gel process. Such anti-friction layers exhibit a high
bardness, a high corrosion resistance and a satisfactory resistarice against rapid
temperature variations. The anti-friction layer preferably also comprises fluoridized
hydrocarbon compounds. By virtue of these compounds the anti-~friction layer has a
higher coefficient of friction which is comparable to that of teflon. The anti-friction
layer can be provided in various ways. Preferably, it is provided by spraying.

Fig. 1.






