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WD 2004/ 096539 PCT/ | B2004/ 050502 Coating for a
st eam generati ng device Laundry irons | aunched in 1992

what4mosBeam rat e and a power which were aboupcta2004/050502

those of irons brought on the market in 2002. The

hi gher steamrate, up to 40 grans per mnute, nmakes
the ironing process faster. This trend towards higher
steamrates inposes increased demands on the contro
of the heat transfer betweeh the steam chanmber 5

liquid to be evaporated. The

C%%h%%f%%%@lobggm dgw;ornmlon depends on the
tenperature of the surface of the steam chanber. If
the tenmperature of the steam chanber is too high,

hi gher than about 160C, a vapor |ayer devel ops

i n-between the substrate and the water to be
evaporated. This reduces the heat transfer
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grﬁrﬂsI ﬂ’éﬁl’nmﬂﬁ ahaksd tﬁ@%nﬁﬂ@)ﬁ)rd@@s@ EEterl, Thid fA@d ﬁﬂ/aﬁahlkﬁe@l steam rates
have only one

- of - ron
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wbrfte6d evapdhited hl“HlsS'edQ@és|thelﬁ@9.%sfepdr§rné?§§lyskﬂ d 188 nigh sthl%
on the surface of

Coat |
BT TR R P e BB 8 EERagR Popuion
of@fategbpic drdplers ethenddn srgs magbectdn the sddctiled smGISdfisleMﬁ hYa.t O

the eff '(\%'n%@tci%né’l(avé &E} Jﬁgﬂ%&n ;é)g{%gl%f,téww S,tg uieﬁ}‘c{r Iileea(tjlrlilgctﬁe

the surface tenperat
solfalasy 31wl 8s thhdeamchpairenturfeqs. & tae kistottmpgadtere injthe stdaw chamber

eaw&@@d iI‘llet lbfwerﬁg of th@heﬁtttﬁﬁs@ar @ﬁ" @1@1?:? rdue?‘tH E.ftcﬂcﬁ%h sllrffacgj osed

dropl ets sily.on the surface
o RPRUE s TG e tish H v Ko o DK led e airGpatings
havh e iptia), onttlieeunéacaptdhaadtdam firoh lnnﬁler ® ralnertheelleidedidseffect.

Tlﬁ)ge]‘ c%% é ém %&Erﬁ){&%%tgsnévglgtty 1?1?] lenchI algl?e heatqransrfler % tgfy re f % fg

can pene
m? “@ﬁﬂmﬂﬁwﬁcaplllary forces and a large surface area

is used Atn@th@r\éﬁﬁﬁ’ fh@ttd%teﬁrhﬁes ke GihipShatioh R&e of SRR ls ltlﬁr\%ttabxhty
effects will an &Eta e place rapidly if the porosity

ot sef haier sprEe- LR PIeE SETERIaRSI T Brfeon raer surac

arkyiclise@for the evap@ﬁtmu,&n@,@r&tdfdﬂg the @Vhp6r@titin i@ i sBorRd SihfsieFrek ?él
er. as it w

enﬁ’né)ncéd 1? thee {a%/cn app%gc? %’ atgeesuafe}ce 15%%%535 Inztéat E:e{‘sg {P\e quuld can penetrate
mto the layer by caplllary forces and a large surface area is used to evaporate the liquid. The
capillary effects will only take place rapidly if the porosity is high and the wetting is good.
Therefore a hydrophilic porous coating can contribute positively to the efficiency of the heat
transfer as it will increase the surface area used.

Yet another factor influencing the evaporation rate is the presence of additives.
These additives, for instance fragrances, can be added to the water tank of an iron and will be
vaporized in the steam chamber. These additives are frequently surface active, have different

boiling points than water, and the formulations in which they are available may include co-
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Yet another factor influencing the evaporation rate is
the presence of additives. These additives, for

wo puansed f ragrances, can be added to the wat epCT/EBRR0450502

an iron and wll be vaporized in the steam chanber.
These additives are frequently surface active, have

different boiling points than water, and the

formul ations in which they are avail abl e nmay incl ude
co WD 2004/ 096539 PCT/ | B20®4/ 050502 2 sol vents.

s that enhance the eva ion rate w reduce
o PG PRI TG aiter Frop e pted of
fotreigeinalsbchirdsengeef. theJoadditimseve ef fi ci ent steam ng, both
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applied in steam chanbers. first requirenent Is
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g@h@&ﬂgdleh&y éhodld Rbvgfa high mmpe;aﬁwr&sfae&i me&nﬁe heaTl‘EelEtﬁlftO re,
org?néc pé)gyt?néﬁsstuq) gl&&agle% ahep gtF:}/ lilSﬁ bmHer 1rhsetl c%arXber %oatmés
Pitrimide frasie cdatinge drec Gmientrag theranally leMatlcg @ntungasbuttmbmw by
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. These coat i ngs. hav
ragrs éfruesd 2bthe propes gempgfat\s\ﬁ WCV%rd@%&Orféw ofithersotings S.hould be
hmfdi; 2Rk tlqhia tcptﬁerngfatﬁ& Should@a(chs aEl@to&&clh i€ Me@iSsarfich, vttﬁb?
urface are and t hus_t steam rates i
c"ﬁ‘seésdlygf at@e qﬁ'éwﬂafuéenfﬁe %‘i’el?i %eam U . the porosity
of the Cﬂﬁtpresagslnsdnmnl atnsge pro®idd 4 evhtingd, steam—gtde@tiﬂlg' dguicd to
SLQE Vs%egglr % Ihlﬁ QIQ H(Lnd thgt%fsgghsﬂm fhe Etg)vg ﬂg’n{] lilg thg{ee'ﬁ@ Ithe

ac e, can easli
pteéquéYeatlQ!FrPéOVfde? a @mgchweiﬁtealmg@mﬁwgcﬂewm qopridingria ghepreasipt

tHat WY ExAtat e @inthat ft @or@;rr@ééladﬁst ﬁy&@ﬁﬁd R@ndlafdroBrHRALHRL | NY
devi ce, . such as . a steam_c¢ ron, that does

n
Iaxgyeis espeaiR!lY FRPeemrak/e gt P Ser’Bg ]laﬁéfszi“é?faph‘l{"he present
| nvent i oAccpidoy kdbsineent@afiistagelboely derst, earmae iroulartng agl

ess ¥1a1 a@e(; 9:9@ g'hélglei er 1@&{)&&&@0@%9&%&1&%@% sdbﬁfate and on top of

erlz I Ses a ayer and a
tlsselwn@jhxda)y@hc parge iaéibrns qphle?dﬁhﬁ dense laypy will lp\seré@é@hﬁtr@tal |y

ténﬂi@r@ﬁnf@?@pLa@uetleoWeQreld@r[sttthﬁt WL @R dedoY18¥er Wil be porous and
hy%ophlhc thus ensurmg an efficient spreading of the liquid. Each of the two layers may

comprise sublayers, and in addition an adhesion promoter may be applied in-between the first
and the second layer.

The composition used for the second layer may be different from that of the
first layer or it may be the same. If the same composition is used, a variation in porosity of
the layer can be obtained through a change in the application technique. If, for example,
spray-coating is used, a relatively dense layer will be formed if the distance between the
spray gun and the substrate to be coated is small. The freshly deposited layer will be wet and

a dense film can be formed after drying. A more porous layer is formed if the distance
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According to the invention, first a relatively dense,
thermally insulating and essentially

wowioendsaper neabl e | ayer is deposited on a PCT/IB2004/050502

heat - conducti ng substrate and on top of this |layer a
hydrophilic porous layer is applied. The dense | ayer
wll [ower the substrate 25 tenperature to a val ue
bel ow the Leidenfrost point while the second | ayer
wi || be porous and hydroph?lic, thus ensurlng an
b&g&i’g?ﬂse%ﬁ_’% @Braﬁm% Iglxgset%tsed%#ﬂcgreaéérdgwowm more CV%P I‘B%IOH ?{I sg:);@ent
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ferent fromthat of "the
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1aI9@fore they reach the surface. Varl ations in the ;
porosity, |eading to_an inpernmeable first |ayer and a
porous  SEEBISTRY ‘gVSG?P ,f°r:'l§)9¢g? tbympily inwfatipg laxep arg thgporous
lagdy0@s Risgbeciififaons iThis progid@fa fieblemSd tidics frammyd}gah%xmatexﬁdlsal S

pllgfgabw&agnﬁ iv{t}?% ol ‘hemaﬂ)g %Eulgtlgg I)raglaert{es SLBQ%S polsﬁ/lmxge %ﬁr}dsrtm

Sl ze
lay epq a:thia ‘%YWQﬁPrbydrf(rpé@PmﬁqualnntOhe deposited | ayer can be

f 0 un d Vm& Fkhateh@s 48 Hahd1y fo?(h@ﬂ'l%aﬁ}om%(ﬁlg Qler, provxded E}]lat

avai | abl e ydi sperse wader s.
thg C‘engﬁh'ﬁﬂ’él stapuity; aﬁ%lﬁ‘f“fal SBﬁﬁé‘ﬁ‘tt ﬂt‘%‘“?si; f3n bey E?a‘thﬁ‘é rest
P«)‘Jﬁlmidﬁé’a.%d) bidhaes, ﬁlkad) withi Bnodgﬁyce;faﬁlcl&t by ReeisdPdsaian @enahéls or

Rl e S A PR R
d@e%”@rﬂrij lprer oarﬂ@ serﬁa@s efithe stieamichaniben; esperimblp Bytrid eol-gbprecurdrh

whichERRB fe AR EHah %ﬁ‘ﬁ*eﬂgﬁﬁe i ﬂaﬁ%'ﬁséae()f tHesl%glaJ QLghtain

t he porous tOP The artlc Sl ze et erm nes
PR OB PErRIT L To K (i BLaTE Ak S apsianeiheve
thel 8RS eMpRALEE stnm&y [T@€ thickhess oF ithe heERMy kridulARE 194 GEslcdIpe
art()\md%5 neSBc'ut gucker layers of up to 80 um and above have been applied. A preferred
method for the application of the layer is spray-coating. Depending on the curing profile and
application technique, relatively dense layers of polyamide imide and methyltrimethoxy
silane will take up around 0.5-3% of water, which is considered as essentially impermeable.

On top of this first, dense layer, a hydrophilic porous layer can be applied.
These porous layers may be made from materials that are hydrophilic. Examples of materials
which are specifically suitable for the second layer are mono-aluminum phosphate binders
filled with inorganic particles, for example clay particles, SiO; particles, or Al,O; particles.

Alternatively, a sol-gel precursor may be chosen as a binder. Even systems without binder,
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| ayer. The materials chosen for the dense thermally
insul ating |ayer and the porous 15 layer nay al so be
waledoiesadsd . This provides a freedom of choi ce PEDIB2004/050502
hydr ophobic materials, preferably materials with good
thermally insulating properties such as polyinde as a
first layer and a thin |ayer of a hydrophilic
material on top. Many naterials are suitable for the
thermally insulating | ayer 4 provided that they have a
Suf f i |ent t suf fi cient
sufsciCPes SRR e bestrBRrohitiea h Fbi vt
th pdrowe ¢Iayw ig dpoutri 6 pgans longrartieiadiesion towhe fipe layg dchfro@ssomay as
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de%%ggpéra%l(lgé w1llg1gpﬂ%9g§%keaﬁg s}gﬁtﬁgﬁo&g g%{)é tﬁ’eusgeg% kkjimeogrdp%gtl% /?
preferrgdrmacthof £gy é*‘re applicatiqe okthe lyge is SMY-Qoh@gst eam chanber ;

es peci alAiyodp) Bephde $@inz SEthe MBS/ THoSsibleM hs(hhvaﬁﬁgéoad to
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S PODP P EG gl BETPEOFE o EyEnEianatl Fparoe
thﬂBthhs]dntbeemtBQﬂwoWers | ane and phenyltri (methoxysil ane
have 25 Tthpﬁlv%% rtlshﬁmqlﬂ@ﬁ‘z{fé’dqﬁl ﬁlg ﬂ)lﬂl)\l‘lllné anm}' Tn%lme(:kness

of the thermally insulating layer 1s typic around
acgemngying dravtipg, Exclicht ayers of up to 80 m and above have

been apmlg eehowé\tm&fpa{cm%@htpomanhm of@g fdrbglearap\hat%hhon
1S, S CoOa n enal.n e curing
P&WW ‘E‘déﬁ‘@t‘“gaﬁﬁ? g’@éf%{‘ih‘b‘ﬁ fo&fg‘ﬁi"%@a (hudexd o Séf"fﬁ d¥ense

elamplen sandf pol yam de im de and methyltrimethoxy silane

will ot ali:? YhoWs 91%'?& ppocgle 6%8{‘0“%6%?%'%%’8@8%’?‘{’%% og ]g

consi der as essen er nea .
MTi|Sase-qoastand gigilies €udex) er alulmnawtym@phlalfﬁmtlw tsperhizsg @y

d&é}ﬂ,e(bﬁemegggnd:; These porous |ayers may be nade from
materials that are hydrophilic. Exanples of materials

whi ch are specifically suitable for the second | ayer
Egdnplerono- al um num phosphate binders filled with

inorganic particles, for exanple clay particles, SiQ2

particles, or Al203 particles. Alternatively, a

s oI g el det@blayes oratingawas lpepatiosion a pelyamidsiimie resin Burgining

tﬁ m&t lex%' t&Q\%mmM\@a%QQéd fﬁhg@ ﬁr?’tﬁe layer was 48%. The
PCT/IBZOO4/ 050502 4 such as certain types of

layest 1&5F eRalicdhy|spraxcoating A8 ap AERINYT SEPEEET e opating #@s cured at
2305/@ roe 3 mindics; ke $hicRh secbrla@aypOw Ldlﬁa}] @yced conSstapetd 15 gm
a si,on, to t.he I,S stron

e el an ST A iy PASH Bl Bt

Nb subsdquannleai ttegtmeihit wak ger@)tmz@rff tehibekpess ofgleaolyagide/Anide layer

was about 40 wm and the thickness of the Ludox layer was about 10 um. The reciprocal

evaporation time of a 0.5-g water droplet as a function of the substrate temperature is given

in Figure 1. For comparison the reciprocal evaporation time of a droplet on a single layer

coating of the polyamide/imide coating is given in the same Figure. The evaporation rate of

the dual-layer system is significantly higher over the entire temperature range.
Example 2

100 g of methyltrimethoxy silane (MTMS) in 50 g of ethanol was hydrolyzed
by addition of 1.4 g of maleic acid and 77 g of deionized water. After hydrolysis, 23 g of Al
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preferred nmethod for the application of the layer is
spray-coating. 5 Although separate curing of the two
WO 2008/0%58% possi ble, it is advantageous to CUPET/IB2604/050502
two | ayers together. This saves a curing cycle and,
nore inportantly, can inprove the adhesion between
the two layers. The invention is further illustrated
in the follow ng exanples and the acconpanying
draming, in which: 10 Fig 5% shows the reciproca
ﬂz§< yam %gé/)r{urqé h e C eé added ghls l%%qpulerev\'/:&g’ Vﬁ?{y cod %de ontotag aff‘lmmuEn
swatra@iti' forma Q@@Rﬂf&r%)coaélsg iam cTiheimi Wagdried xmbpit ¢00Pc, aﬁndNPthg

arfaq o0V Hich b w%ﬁ&b‘sédrogféallle c%Mﬁ Q’[f@¥ drPiRg 1 thesilRh 1a0er aheglayers
droplets of water on base-coat and a silica

ETE AR 5 OO s Hiekpese OF4Ee BEAGY pepfiegtes 100 i and
th SHERAI I fuleRilidS layet DadlB 6. IFlRed 2isRove ¥R EPApEEtich rdB Bf 035g water

d -l ayer was re ared usi
SRS et 1 sreleion SV e A oo s SRS nurn
medsekes. The total volune fraction of fillers in the
| ayer was 48% The |ayers were applied by
spray-coating on an al um num substrate. The coating
Ex¢apledured at  280C for 10 minutes, after which a
second | ayer was spray-coated consisting of a

commerci.ally. avail.able sjli ., Ludox AM i.C S
Tt ed Bhe domiPintahuRin it so¢ Sahetmba agh-
bihelditiont ¢fd alt g ntaleivasid per T7@rofitdonizEh eaterhi fide Ihﬁﬁﬁysilst 23 hef Al

ﬂ?(%l %@g}égg% tjnof;cq Eeﬁ(e WoréladeP THIE R %Qr%g 028/ cg%f"‘ ng) a.r|1 aFﬁmmum

Ludox T ayer Was a
subgteatepFhgdayer was deigsint @houtdﬁo‘iq, pfter whictpa a}%algnmscémrqnwpfrm

hﬁﬁolﬁed HiihdR &c-@ﬁtoiiﬁi@ang ﬁh&itvﬁﬁ‘itaﬁlmtnﬁmﬁl@st WS pha$-c kM SR top
gur e 1. For nmpari son recl rocal evapor at| on

°fitP‘ﬁi§y?5fThﬁ I2pffrsy pre f’“‘?ﬁjnat 300G @‘qk'éeﬁse‘if theé"é%tdie‘ii@ laygr vap e
uﬁ@hdftamhdaiemfdﬁ thaoaastii@gr waS 1»gimé EMe Evapériteon SANGF oELg;wa&a
e evaporatiop rate ua emis,
g s BT G0 P& Bt i B B plston of
the sqegrel. lay8Oth&Evapmpdtion 2iteliOBo pwabo eetdasnkedr | net hoxy si |l ane
(MIMS) in 50 g of ethanol was hydrol yzed
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by addition of 1.4 g of maleic acid and 77 g of
dei oni zed water. After hydrolysis, 23 g of Al WO
wWQRO4/08885639 PCT/ | B2004/ 050502 5 fl akes and 4@CTIB2H04/050502
m ca fl akes were added. This |acquer was spray-coated
onto an alum num substrate to forma dense first
coating layer. The |ayer was dried at about 100C,
after which an aqueous silica sol was dosed onto the
coating. After drying of tie silica |ayer, the |ayers
Cw&&gﬁco-cured at 300C. The resulting thickness of the
i MIMS coati ng was 100 gm and 5 the thickness of
the silica layer was 25 gm Figure 2 shows the
evaporation rate of 0.5g water droplets. Wthout the
application of the second |ayer the evaporation rate
is too lowto be neasured. Exanple 3 10 100 g of
nmet hyl tri nmet hoxy silane (MIMS) in 50 g of ethanol was
Lhydr ol y£eafing 53y asidein-génotatingfdevicedcanpeifingnfireti layerand o sesend 77
laghr, he@BIIRTIr @Qer@s%tlallﬁﬁrﬁ&ﬁnﬁmgfomaﬁ hridl,theddcofld Rfer A
flakes and 47 g of mca flakes were added. This
hydeopbilier was spray- coated onto an alum num substrate.
The | ayer was dried at about 100C, after which a 1-M
al um na- re 1 e u
22 o but Syrie BRAREN Tl e S B B L orous
layepr ay- coat ed on top of this layer. The | ayers were
cured at 300C. The thickness of the first, dense |ayer
was 54 m and the thickness of the top _coat | ayer was
314 gm ating geagtding tq daml atharagigrizerl ig ﬂﬁt %ﬁrétr'ayemoa*@r@f s
pohAGide, h)elysrﬁlﬁe-mﬂ&: trhaaie], sHospdty glass) dkokgehdgivel materaeer &1 gur e
col)vyo out . the application of the second |ayer the
BPIBSP A Sh rate is too | ow too be measured. WO
2004/ 096539 PCT/ 1 B2004/ 050502 6 CLAIMS: 1. Coating
for a st e
“ ver ang eaSaRigld St URERe P B itk Bl fbles
m@@§@ﬁ?ﬁ§k?y i mperneabl e to water and the second | ayer
is hydrophilic.

5. Coating according to claim 1, characterized in that the second layer comprises

a phosphate glass or a sol-gel-derived material

6. Coating according to claim 1, characterized in that the second layer comprises

inorganic particles

7. Coating according to claim 1, characterized in that the second layer comprises

silica particles.

8. Coating according to claim 1, characterized in that the second layer comprises

particles with an average diameter smaller than 1 pm.

9. Coating according to claim 1, characterized in that the layer thickness of the

first layer is between 10 and 100 um and that of the second layer is between 1 and 15 um.



5 2. Coating according to claim1, characterized in
that the second layer is a porous |ayer. 3. Coating
w@emenehisey to claim 1, characterized in that ther/fB206t050502
| ayer conprises polyimde, polyam de-imde, enanel,
phosphat e gl ass, a sol-gel-derived material, or a 10
conbi nation thereof. 4. Coating according to claim 3,
characterized in that the |layer al so conprises
i norgani c particles 15 5. 7Coating according to claim
1, char cterlze% hat he second | ayer conmp rises a
‘Ophospha?@at@‘ré RE ] 2 t°a° g . YaPIHET b Bt heterie %‘“g
deGoais pargofac eledtdiahdprienic @ppdinme dych asdmosteanntien, |azﬁdem iront hat
articles 20 7.
O R P SRR iR B i 1t hat
t he second | ayer conprises S|I|ca particles. 8.
Coating according to claim1l, characterized in that
the second | ayer conprises 25 particles with an
average dianeter smaller than 1 m 9. Coating
according to claiml, characterized in that the |ayer
thi ckness of the first layer is between 10 and 100 m
and that of the second |layer is between 1 and 15 m WO
2004/ 096539 PCT/ 1 B2004/ 050502 7 10. Coating according
to claim9, characterized in that the steam generating
device is part of an electrical donestic appliance
such as a steamiron, a systemiron, a steaner, a
garnent cleaner, a heated ironing board, or a facia
st eaner.



