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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 ahti—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, 1t has further been found that the stability of the synthetic resin layer presents
problems. The stability of synthetic resins at temperamres 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 antl—fncnon 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 fapid temperature variations up to maximally 300°C. 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



an iron whose soleplate is provided with an anfi-frictionl.ayer which is
conposed of -at least two sub-layers. The first isub-layer .consistsof a base
| ayer of, for exanple, alum niumoxide or a m xture of--al um ni‘um oxi de and

titani um oxi dggENMY.§51 1 s applied to the neta sol eplate by, for exanplgy. 1994
pl asma spraying. Said base |layer is provided with a second sub-1|ayer of

syntheti c 1 eshg anfiFricENIHEr c&ﬁFpﬁ% BRbFgafic pdifes) preferably of Folg'silicﬂ_@?which
known iron has disadvantages. For exanple, it has been found that, in
particul ar, tisgrondedby eegans of arsgl-gelgiroedss. anti-friction layer is
insufficient This is caused by. .in particular, the relatjvely l.ow scratch
resi stance of the synt ﬂ‘éi&}ygr r"ég‘fwsl‘%%ﬂd?&:g’ty ’H%‘st"gﬁ%"lgdog cﬂ?ﬁd‘. Y%tgo?ﬁiu_e
stability of dchcthyesishfict Gs cOfiparddWaEflon.cAE Wilk b debdried  in BReatsd ddwil i ty of
synthetic resins at tenperatures of maximally approximately 300[err]C,

whi ch are §usheseinbglowppsugh dlayer can he peovided omaimespk salenlate ip asimplei manner nk
provi si on of . | [ A . .-
anti-fricti onﬂlsg)%gé)?&fdg |@-%ﬁ%@glgg%dweé€£é@§g% 1ﬁ&gﬁrﬁ8 p%m qxgublﬁg a
an obj ect of vt highvesistanbe hgaifist @ondsionmndrapainsnfrelpiend ahd) eapid @tperature .

di sadvant ages have bgen overcone._ The invention nore particularly aing at
provi di ng an YargHorsiaghe JaRge HomeBOQCT.ehichian ipprEaBicRpAlymes may ibsrbased, en
has a high Sfﬁdﬁ- ' g : _ - DO ' [
anti-frictio a?g?&gﬁ’?’hg]?%%lg%g?@ltynﬂéggd%bﬁg% ’ﬁ%ﬁ%ﬁgﬁr&sﬁner. In
addi ti on, 10hepreferably madtiofranl iagrganicipalydeben theshasisaoft pdlgsilicate. Soloon aivdbdsis
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layer t0 @  period of time than the other above-mentioned sols. |
A prefei-red embodiment of the iron in accordance with the invention is
characterized in that the .anti-friction layer also comprises fluoridized hydrocarbon
15 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 la);;r, for example in the form of a fine-grain
20 powder of tefton. However, said fluoridized hydrocarbon compounds are preferably
covalently bonded to the inorganic polymer.
The invention also relates to a method of providing an anti-friction iayer
- on a metal soleplate. In accordance with the invention, this method is characterized in
that a layer of a sol-gel solution is I;rovided on the soleplate, and at a higher
25 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
30 alkoxides are Ti-, Zr-, Al- and Si-alkoxide. Usually an alcohol is used as the organic
solvent. 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
_ 131?}‘_9;13_5198_&& substrate. The catalyst and the water added bring about hydrolysis of
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oleplate These and ot her objects arg achi.eved.by:an iron of
the type mentioned in the opening paragraph, mh1ch is characterlzed I n
accordance with the-invention in that

2 PHNG43RYi -friction [ayer conprgses an inorganic polyne¥2071994
preferably of ponS|I|cate whi ch i's provided by nmeans o

sol -gel proce des, wh d k
means of a soIﬁtce al}m’gr oce“és ﬁas fo\yecﬂ/l %n(%téoxﬁnlt@)iﬁmdyﬁérﬁl?gbgmﬂﬁ resi st@n‘c’:"eat
as conpared t entisdreased tevgperature, nddbe solvieety are evapestted fubet tiel sol-gel layer

her ei nbel ow sgcheﬁ | ayer can be provi ded on a netal soleplate in a sinple
manner . has been found that an anti-friction layer in the

f orm of an i norgani ¢ popyHRéangeRitkd §61-gR1 process very thmVlS{réi's I Sbrpaiié PhRMEER can
agai nst corrosion and agai nst frequent” and rapid erature
5 be provided on the soleplate. For example, thlcknesses elow 1 micrometer, and even
below 0.5 micrometer, can be obtained by using this technique. The use of these thin
layers and the choicg.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
10 is characterized in that the solution also comprises 3-glycidyloxypropyltrimethoxysilane
(GLYMO), in a quantity of maximaily 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 layer to the metal soleplate.
. In the absence of this compound the soleplates must be subjected to a number of
15 ad_ditional cleaning steps before they are'prow;ided 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
20 compound. The presence of said compound results in considerably improved
'hydl‘.ophobic properties of the anti-friction layer. A quantity of 0.1 wt.% of the overall
quantitjv of colloidal particles suffices to'provide thc inorganic polymer formed with
hydrophobic .properﬁes which are comparable to those of teflon. Quantities in excess of
5 wt.% do not result in a further improvement of the hydrophobic properties of the anti-
25 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
30 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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vari atlons in the range from 20-300[err]C. Such. an-inorgani c pot,yner nmay be

based .on pol y- Zr - oxi de, pol y-Ti - oxi de,or , pol,y Al - dxiide: -
However, to save costs, use is preferably mede of an inorganic
pol ymer on th@ﬁ:}@smsﬁqf polysilicate. Sols og the basis £5.07.1994

pol ysili cates can be manufactured in a sinpler nmanner and renain stabl e or
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A preferred e eilronin ce W e Irnvention 1s
char act er i zed propertiestthame saroth anti-ftictom lapgrer al so conpri ses fluoridi zed

hyd b f th f
cgmr:)gﬁﬁ(r:lso?he iron has 'gﬁ%g‘? ﬁ'bl"ﬂﬁ °Ve|xE’ aified in ﬁr%?&?eﬁgg'?’ﬁ%ﬁfsw(?&@?lémm
during ironi ngmpe@inneant thé dchwing, T ¥dere | eads to

consi derably inproved ironing propertles of the iron in accordance with the
i nvention. 5 Fige If $hoorsi aii lze!dlmy@hoo@acom& ﬂﬁaynwt!enbedded as
| oose conpounds in the Lnor mat rix

et ot 1ot on Tayer . foFEadotloe 3 e drans St ot SpBiis 2 Fyfhetic Hsin housing 1

powder of tef lyhase biotsH Side BPrévilibd WithtH AR BYEpRERE . PRNhEOERO,Uhe SoRpRite is -
preferably coval ently bonded to the |norgan|c pol yner .

The i nven]t i onmade ®f acitzinless steclalloy: Ade Sgt agsy @ﬁ/ihélsﬁkyplﬁﬁ fasing awaxfroentheay er
har acter | zeanpiit 5 probidbf SPREANRibion B! TR ARbr solfehishP ol Biorkdicse

on the sol ppl polymer @ the basibiofpelysilicate which is pﬁﬁiﬁbﬂaﬁwfn&mmoﬂ m@tﬁl@h pﬁocess
polymer is formed fromsaid sol - gel sol ution.

preparation oflezeinbgloyep deserintionvillsba siyam of @rnugeber of investiye g@gth%ﬂjmr@wdmg
I's used for t lﬁge ifmf]fgc%%liﬁferogf dnBhEFanR Py MEPSH Y SleglitkSt @ col I oi dal

suspensi on of
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 .

15 ethanol, 10 g acidified water (1 N HC1) 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 providea by spin coating was cured at 300°C for 30 '

20 minutes, The polysilicate anti-friction layer formed (thickness 200 nm) exhibited a

: satlsfactory scratch resistance and a satxsfactory adhesion to the metal soleplate
Detenoratxon of the adhesion after the soleplate had been exposed 500 times to a o
temperature cycle from 20-300°C did not take place. ' '

In accordance with a second embodiment of the method according to the

25 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 immérsing or spin coating. The smoothness of
the anti-friction layer could be influenced, inter alia, by varying the size of the droplets

30 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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particles in a liquid is prepared. In the present .case;- preferably
hydr ol ysed, net al al koxi de particles’in ah qrganic, solwvent are
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inorganic polymer (thickness 300 nm) thus formed exhxbxted 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, C¢F;;CH,CH,-Si-(OC,Hy); was used. The
solution was provided on a soleplate by means of a sﬁraying. 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 'I‘EOE and FTES in the sol-gel solution was varied in a
number of experiments. The contact angle of 4 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 FI‘ES are ngen in
the following Table Said Table shows that a relatively small quantlty 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
Wﬁ&ﬁon, it is noted that the contact angle of water on teflon is approximately 107°.



be provided on the soleplate. For exanple, thicknesses. below I microneter,
and even helow 0.5 micronmeter, can be obtained: by, usis ng this- t,echm que. The
use of these thin layers and the choice of an al koxy si'licate-das the
nononer for t ani c polymer ensure that the inventive anti-frictio

| ayers are i r"chlﬂei?g A favolrabl e enbodi nent of thelﬁ@ﬁ@%
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fri ctfori | ayer. various ways of providing the
col | oi dal .sol ution on "ulgm,'JmﬁmJWt he formof:a 4 ayer, .fori lexanpl e by
i mrersing or spin coati’ng.® I'h atcordance with.a vefy ‘advant ageous"

enbodi nent o {hod in accordance withythe invention, the |ayer d
provi ded by %@%ﬂg“gﬁ sprayi ng techni ques. Lh7ayers provided in this ﬁ&n‘?{’; 994

have a | ower ~coefficient of friction than layers provided by spin coating.
It has been that owng to the adjustability of the size of the

dropl ets during spraying and of the tenperature of the soleplate the
coefficient of friction of the anti-friction |layer can be varied. The
dropl ets sprayed onto the soleplate provide the anti-friction layer with a
4 bunpy structure. An anti-friction |ayer having a bunpy structure has
better ‘i roning

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
5 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
10 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 charactenzed in that the solution
15 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.

i ——

num\ \\ii\\ \iﬁ‘ \‘iﬂiif“



propertles than a snooth anti-friction |ayer. . i The i nvention
will be explained in greater detail by means of: exenpfauy enmbodi neEnt s and

t he drawnng, i n which Fig. 1 shovs ari i fol in accordance with
the inventio Fig. 1 shows a gteamiron. Said iron c

a synthetic P%’é%l‘hc‘&ﬁ%. ng 1 whose bottom si 082 is provided with a rreggwm
sol epl ate 2. EE thys case, the soleplate is nmade of a stainless steel

alloy. The s f the soleplate facing away fromthe housing is

provi ded Wi t hrrgf having ahldntitfrifioh 3Rk, 3. This |ayer conprises an inorganic
pol ymer on the basis of polysilicate which is provided by nmeans of a

sol -gel *process. Hereinbelow, a description will be given of a nunber of

i nventive methods of providing the anti-friction layer of an inorganic

pol yner*on the sol epl ate. In accordance with a first

enbodi nent of the nethod according to the invention, a sol-gel solution

conpri sing 10 g TEGCS (tetraet hyl orthosilicate), 80 et hanol ‘%B .
acidified water (1 N HAhe i tmnersat@domﬂf@?maflwwrﬁgm#&lem@ ehwthe

| ut
501 Ut 97 v SRR sk S BFSel BoShAk bRRNAY oty
by subj gct i ngwhichti pravidelib ﬁ&snmfaaa-galtyrmnlsndxrmt-ﬁ&ﬁbn ldyebs exhxbxt a high

soap- cont ai ni hg ,sol ut| on and an WV/ozone treatnent. The sol -gel Iayer
provi ded by s%‘ %§a% GRIEOSIQRy @a‘s@PC‘Béﬁﬂ érsﬁ‘]"‘éa‘ft@?y %‘sﬁ‘ﬁﬁ?é%m“'l‘ﬂﬁl

polysilicatse éﬂiph:ééx&b%&ﬁﬂoﬂsayﬁ{e grfgﬁggitﬁ fliyfeg?t e iépﬁlsS%mﬁi&?és ﬁ&fhxi’ed

satisfactory scrat resi stance an esion“to the netal
sol epl ate. 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.

10 Fig. 1.
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r| O™ g adhesion after the sol epl ate had been exposed 500
cycle from20-300[err]C did not take place.

econd enbodi ment of the nethed-accarding. to_ the

rs obtai ned by means of tHi & G&tihod hag.aJ ewes .

“nu

coeffici erﬁor?fmﬁﬁéﬁﬁ'aﬁﬁ-fﬁﬁ@#h g anti-friction | aﬁéf‘&mbt@l ned Ay unpal §,, f__':

| mrersing or spin” coating snoot hness of the Bhsksfif cti L;a 1 "
be influenced, inter alia, by varying the size ¢f the dropl e?g and hle gc """
t enperat ure of the sol eplate. The increased sno t@)@issfof @,E.tl

| ayer has a positive effect on the ironing behariotr—of: +he G

...................

I nvanti-on, e ¢ ntioned sol -gel sol ution jwas FFdACEdLoN e el eaggd i
sol apl ate by rreans of a spraying robot. A series &'Dexpm*mrrem s~showe9l .th;at;_.

In accordance with a third exenplary enbodi mrent of the nethod in accordance
with the invention, a solution conprising 2 g GGYMO, 8 g TEGCS, 80 ¢

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 bas 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. 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



rgdified water (1 N HCO) was hydrol ysed for 2 hours.
huently spin coated onto a stainless steel (AlS

epl at es were cl eaned only by neans of an ultrasonic
| [ ai ni ng solution. The sol-gel |ayer provided was
curediat 200[err]C for BO mnutes. The ampti-friction |layer of inorganic
poly ' nm thus forned exhibited a satisfactory adhesion to
t he et al =Y<]} ' ' b ; i-p The
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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 a 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
solvent. 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 & thin

layer on a desired substrate, The catalyst and the water added bring about hydrolysis of
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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-glycidyloxypropyltrimethoxysilane -
(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 layer to the metal soleplate.
In the absence of this compound the soleplates must be subjected to a mumber 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 improvemer;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 structure 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
bousing 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 a 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 HCl) 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,Hy), 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

.polymcr 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

conmnection, it is noted that the contact angle of water on teflon is approximately 107°.
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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-glycidyloxyprépyltrimethoxysilane, 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 layer.

The invehtion 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
hardness, a high corrosion resistance and a satisfactory resistance 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.
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