1 lion and sole plate for an iron The present invention relates to an iron,
conprising an alum num sole plate which is provided with a coating which is
provi ded by neans of a sol-gel process and wherein an internediate |ayer is
present between the al umi num sole plate andlthe sol-gel coating. The
invention also relates to a nethod of manufacturing such an iron, as well as
to a 5 sollzonmngiseleplateforan kot able for use in an iron. An iron as
mentioned in the preanble is known per se, for exanple fromthe

I nternational application. WD 98/13544 as filed by the applicant. Said patent
application 10 discloses an iron having an alum num sole plate which is
provided with an anti-friction |ayer containing an inorganic polynmer and
whi ch can be provided by neans of a sol-gel process. In order to inprove
the scratch resistance of the anti-friction layer, a hard internedi ate |ayer
is provided in-between said |layers. Said hard internmedi ate | ayer generally
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coating of relatively large thickness, wthout the risk of peeling off of
the sol -gel coating. Moreover, it is an object to provide a 25 nethod of
manuf acturing such an iron. Furthernore, the invention should provide a sole
plate which can be provided with a relatively thick sol-gel coating wthout
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10  discloses an iron having an aluminum sole plate which is provided with an.anti-friction layer

containing an inorganic polymer and which can be provided by means of a sol-gel process. In
order to improve the scratch resistance of the anti-friction layer, a hard intermediate layer is
provided in-between said Jayers. Said hard intermediate layer generally has a thickness
ranging between 5 and 60 micrometers.

15 According to WO 98/13544 the optimum thickness of anti-friction layers of
the sol-gel type ranges between 5 and 15 micrometers. At a layer thickness above 20
micrometers crack-formation in the sol-gel layer is observed, due to high stresses inside the
layer upon drying and curing. These stresses will cause peeling off of the sol-gel layer when
the adhesion to the substrate is not good-enough.
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It is an object of the invention to provide an iron according to the preamble, of
which the sole plate can be provided with a sol-gel coating of relatively large thick:ness,
without the risk of peeling off of the sol-gel coating. Moreover, it is an object to provide a

25 method of manufacturing such an iron. Furthermore, the invention should provide a sole plate
which can be provided with a relatively thick sol-gel coating without the risk of peeling off of

the sol-gel coating.



of al um num oxi de, Said porous internedi ate |ayer provides for anchor points
for the coating to 5 attach to the surface. The sal-gel coating which is
applied over the intened ate | ayer, penetrates into the pores of the

al um num oxi de thereby creating sone kind of interpenetrating network. It
will be clear that by providing a porous |ayer of alum num oxide a good
nmechani cal adhesion is assured at the interphase. The prior art has
traditionally attenpted to i nprove adhesion of the sol-gel 10 coating to
the al um num sol e plate by increasing the rface roughness of the latter by
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15  plate is to sand blast the surface. However, although the adhesion of the sol-gel coating is

indeed increased, compared to adhesion of the same coating to a non-pretreated aluminum
substrate, the improvement is only limited. Moreover, the process of sand blasting involves
several disadvantages. One of such disadvantages is the fact that contamination is introduced
during the process of sand blasting. Cleaning of the surface in order to remove said
20  contamination is very difficult and time consuming,
In order to obtain an optimum adhesion effect of the coating to the sole plate,
the porous intermediate layer of aluminum oxide advantageously has a thickness of at Jeast
0.5 um.
The thickness of the porous Jayer of aluminum oxide is impartant for both the
25 adhesion of scl-gel coatings to the aluminum substrate as well as the scratch resistance of
said sol-gel coatings. In order 10 obtain good adhesion properties only very thin layers of
porous aluminum oxide are needed. The thickness of these layers can be in the order of about
0,5-1 pan. However, in order to improve the scratch resistance the layer should be at least 3-4
pm, while thicker layers show even better scratch resistances. In view of the time factor
30  which becomes more imporiant with thicker layers, the porous oxide layers preferably do not
exceed 20 pm.
The intermediate layer according to the present invention is very thin,
compared to the thickness of the intenmediate layer of WO 98/13544, which is sttractive in
view of the costs involved.



The internediate | ayer according to the present invention is very thin,
conpared to the thickness of the internediate |ayer of WD 98113544, which is
attractive in view of the costs involved. 3 The application of an al um num
oxi de layer to an alum numsole plate is al.so known fromthe European parent
EP-B-0 754 256. The nost inportant differenmce between said patent and the
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i nterl ocking between the coating and the substrate is obtained ecause of
t he providing an aluminum sole plate, applying a porous intermediate layer of aluminum oxide

15 by electrochemical treatment of the aluminum sole plate in an electrolyte comprising a
solution of phosphoric acid, and providing a sol-gel coating on the treated sole plate,

It will be clear that the material of the aluminum sole plate comprises
aluminum as well as aluminum alloys. Elements which can be included in such aluminum
alloys comprise, for example, silicon, magnesium and other suitable elements known to the

20. skilled person.

The sol-gel coating can be applied in different ways which are known for the
person skilled in the art. However, it is preferred to spray the'sol-gel coating on the treated
aluminum sole plate.

By manufacturing the iron according to the method of the present invention, a

25 mechanical interlocking between the coating and the substrate is obtained. Because of the
open pore structure of the porous intermediate layer, the coating will peretrate into the holes.

The use of a porous intermediate layer having a well defined pore structure,
appears to be essential for obtaining a good adhesion. It has been shown that electrochemical
treatment in a phosphoric acid solution results in a suitable pore structure for assuring good

30 adhesion.

Advantageously, the electrolyte compiises at Jeast 5 v.% phosphoric acid.

The present invention also relates to an aluminum sole plate provided with a
coating which is provided by means of a sol-gel process and wherein an intermediate layer is

present between the aluminum sole plate and the sol-gel coating, which is suitable for use in



open pore structure of the porous internediate |ayer, the coating wl|
penetrate into the holes. The use of a porous internediate |ayer having a
wel | defined pore structure, appears to be essential for obtaining a good
adhesion. It has been shown that electro%henical treatnment in a phosphoric
acid solution results in a suitable pore®structure for assuring good 30
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enbodi ment. The application conprises a drawing in which: Fig. 1

schematically shows an iron in accordance with the present invention; 10

and Fig. 2 schematically shows an enlarged detail of the sole plate of the

iron in accordance wth the present invention. It is noted that the various
el enents of the ir&heappliqation soraprises adravingdmylichin  figure 1 and figure 2
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Sai dQ r ogndonpri ses a housing (1) which can be made of a plastic material.

The bottomside of the housing is provided with a metal sole plate (2). In
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di e-tast abl e, al um. to I.ch hin plate (3) of alumnumis secured.
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figure 1 and figure 2 respectively, are purely schematic and are not drawn to scale.

15

Figure 1 is a schematic side view of an iron according to the present invention.
Said iron comprises a housing (1) which can be made of a plastic material. The bottom side
of the housing is provided with a metal sole plate (2). In the present embodiment, the sole
20  plate is made of a block (6) of die-castable aluminurn to which a thin plate (3) of aluminum is
secured. This thin plate (3) is also referred 1o as the ironing plate. As mentioned earlier, the
aluminum plate can comprise aluminum as well as an aluminum alloy.
The surface of the ironing plate (3) facing away from the housing (1) is
provided with a porous layer of aluminum oxide (4). Said porous oxide layer (4) acts as a
25  primer layer in order to provide for a good adhesion of the sol-gel coating (5) which is
applied on top of the porous layer (4). The thickness of the aluminum oxide layer is about 4
Mm. The sol-gel coating (5) has a thickness of about 65 pum. The sol-gel coating is built up of
three layers, namely a first basic coating of 35 um, a second basis coating of 20 pm and a top
coating of 10 um.
30 Figure 2 shows in more detail the sequence of the layers of the sole plate (2).
In another advantageous embodiment both sides of the ironing plate (3) are
provided with a porous layer of aluminum oxide (4) (not shown in figures 1 and 2). The
presence of a porous aluminum oxide layer (4) at the side of the ironing plate (3) facing the

housing (1) is useful because this side of the ironing plate (3) facing the housing — and thus



The surface of the ironing plate (3) facing away fromthe housing (1) is
provided with a porous |ayer of alum num oxide (4). Said porous oxide |ayer
(4) acts as a 25 prinmer layer in order to provide for a good adhesi on of
the sol-gel coating (5) which is applied on top of the porous |layer (4). The
t hi ckness of the al um num oxide | ayer issabout 4 prn_ The sol-gel coating
(5) has a thickness of about 65 pm The sol-gel coating is built up of
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enbodi nent bo h sides of the ironing plate (3) are provided with a porous

| ayer oPRH%URY num oxi de (4) (not shown in figures 1 and 2). The presence of
a porous al um num oxi de layer (4) at the side of the ironing plate (3)
facing the housing (1) is useful because this side of the ironing plate (3)
faci;jg the housing - and thus 5 the steam chanber in case of a steamiron -
will be_sealed using a silicon paste. As a result of the presence of the
por ous Eiﬂ@@kﬂbyer t he sealing properties of the silicon paste w Il be
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process. After 30 minutes the current is switched off and the ironing plate
is takamahowt 287Cthe sol ution, rinsed with denmineralised water and dried by

bl owi ng wi th hot athe ironing plate is connected as the anode and a stainless steel counter

15  electrode is used as the cathode. A current density of 1.0 A/dm? is applied and maintained
throughout the process. After 30 minutes the current is switched off and the ironing plate is
taken out of the solution, rinsed with demineralised water and dried by blowing with hot air
of 80°C. During the electrochemical process both sides of the ironing plate are provided with
a porous layer of aluminum oxide.

20 After said pretreatment of the aluminum ironing plate, a three layer sol-gel
coating is applied by spray coating and cured in an oven at 350°C for about 15 minutes.

Subsequently the ironing plate can be sealed to the block (6) of die-castable aluminum.

Example 2
25 This example shows the improved adhesion and scratch resistance of sol-gel
coatings to aluminum surfaces which are electrochemically provided with a'porous layer of
aluminum oxide, compared to the adhesion of sol-gel coatings to aluminum surfaces which
are roughened by means of sand blasting.
Two ironing plates were prepared. Troning plate I was prepared according to
30 example 1, while ironing plate II was prepared in a similar way, except that the
electrochemical treatment was replaced by sand blasting.
The adhesion of the sol-gel coating to the ironing plate is tested by bending the
ironing plate at an angle of 90° around a sharp comer. The visible damage at the distorted

area gives a measure of the adhesion. This is classified in a range from 0 to 5. Grade 0 means



of 80C. During the el ectrochem cal process both sides of the ironing plate
are provided with a porous |ayer of alum num oxide. 20 After said
pretreatnment of the alum numironing plate, a three |layer sol-gel coating
is applied by spray coating and cured in arb oven at 350C for about 15

m nutes. Subsequently the ironing plate can be sealed to the block (6) of
di e- t ast abthat B0 adhcsiom has Blkemplacepinutheryyardereshing ofiefche ceatiag; eysnavighout

adhesi on d scratc esd st.ance, of sol-qgel oatin to_al.um num surfaces
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roughened by neans of sand” blasting. Two Ironing,plates were prepared.
Ironing plate | was [oapgrpiatedcemivdidragrade S,3¢hiledsoningeplate Bonlyegdt geader3g pl at e
Il was prepared in a simlar way, except that the electrochem cal treatnent
was reélpaced by sand bl asting. The adhesion of the sol-gel coating to the

ironing plate is tes [13 ‘] j I

around a sharp corne?.ggf%ve%eggﬁéﬂ@g téjgﬁtggl%e&lg{g é‘%teeq(?lﬁ é:ﬁl gﬁhﬁiatgg%ﬁgﬁﬂ%ggrggh
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means 6 that no adhesion has taken place, in other words peeling off or the

coating, eiremingiplatedn forseedPiy3.5diganes weded, athiletthe coating pf roningpltietl was  at
bendi ng onlyy very |itt.l a , I cracks visible at the edges of the

di storted gi(eéagy sﬁa&heﬂdﬁr&%%%@-?glb%d a grade 5, while ironing plate I
only gg grade 3. 5Thes gﬁgﬁm E-aRpdle@tbchomizan i irestedsele phit@L ghéwasd i roni ng
plate Il and the scratch through of the coating was neasured. It appears
that in orideproved sdhestomandiserpigitresistanewef the golegel coatimgi ng pl ate | a force of
3.0-3.5 kg was needed, while the coating of ironing plate Il was already
scratched through with 2.0-2.5 kg. 10 Thus sole plate I - the

el ectrochemcally treated sole plate - shows an inproved adhesi on and
scratch resi stance of the sol-gel coating. 7



VWHAT WVE CLAIM1S: 1. An alumniumsole plate for an iron, conprising a
coating provided by a sol-gel process and an internedi ate | ayer between the
alum niumsole plate and the sol-gel 5 coating, characterized in that the
internedi ate | ayer conprises a porous |ayer of alum nium oxide having a

t hi ckness of 0.5 to 20m 2. An alum nium sole plate according to claiml
characterized in that the porous |layer of alum nium oxide has a thickness
of 0.5to 5.0m 10 3. An alum nium sole plate according to either of clains
| or 2 char &¢HATIWEBACLAIMHEt the so]-get coating has a thickness of 35 to
90m 4. An alum nium sole plate according to claim3 characterized in that
the sol-gel 15 coating has a thickness of 60 to 70m 5. An alum nium sol e
pl at e accor di ng Anammmnicmeokefpldtdfor pi 2aedomprisingd comting pravided by & e gel N t hat

t he sol -gel coating conprises.on r re |layers of sol-gel. 20 6, A nethod
of manuf act BI9°FG &% %Ibllng}éﬁf"fﬁt‘ék’fy&ebeg‘ﬁe"f‘ plu “l“ﬁe?lﬁtg aﬂ‘gﬁﬁéﬂl'@&mpri ses the
steps of 5pr eyt NBad e ddfh tHatiie SRéfrePhRSer &RrsbOpaoRALRY Sf Al BidHEdi at e

| ayer of alum nium oxi de by el ectrochenical treatnent of the alum nium sole
pl ate in anoxidebavind ythicknesy apHY-P 69 HYx sol uti on of phosphoric acid, and
providing a sol-gel coating on the treated sole plate, characterized in
that the internediate | ayer conprises has a thickness of 0.5 to 25 20m 7.
A et hod aceor di Agaluminihaistieplath aocadingrto zlash i ohdricadrized o thiteld poodustigyer
conprises at  |least 5 v.% phosphori Ci 30 8. An aluminiumsole plate for
an iron madef BYmmie exde et Pg’l“ﬁﬁmf%?fé’i R of claims 6 or 7. 9. An iron
conprisijgg an alum nium sol e plate according to any one of clainms 1, 2, 3,

4, 50r 8.
3. An alominium sole plate according to either of claims 1 or 2 characterized in that

the sol-gel coating has a thickness of 35 to 90pum.

4. An aluminium sole plate according to claim 3 characterized in that the sol-gel

15  coating has a thickness of 60 to 70um.

5. An aluminium sole plate according to any one of the préccding claims

characterized in that the sol-gel coating comprises one or more layers of sol-gel.

20 6. A method ot manufacturing a sole plate for an iron, wherein the method comprises
the steps of providing an aluminium sole plate, applying a porous intermediate layer of
aluminium oxide by clectrochemical trcatment of the aluminium sole plate in an electrolyte
comprising a solution of phosphoric acid, and providing a sol-gel coating on thc trcated
sole plate, characterized in that the intermediate layer comprises has a thickness of 0.5 to

25 20upm.

7. A mcthod according to claim 6 characterized in that the electrolyte comprises at

least 5 v.% phosphoric acid.

30 8. An aluminium sole plate for an iron made by a method according to either of
claims6or 7.
9. An iron comprising an aluminium sole plate according to any one of ¢laims 1, 2, 3,

4,50r8.





