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The presewDoB¥Rnt i on relates to a cooking vessel conpri CMEPal/Pe om made
of a multilayer material and a side wall and to an article of multilayer
material, the 10 said vessel being nore particularly intended for cooking
food by induction. The cooking of food by induction is carried out by

means of an inductor generally placed beneath a 15 gl ass-ceramc plate
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03/ 045208 PCThﬁﬁplé%%%g%gz of food by induction is carried out by

means of an inductor generally placed beneath a
15 glass-ceramic plate which is transparent to
electromagnetic fields, on which the cooking vessel
whose contents it is desired to heat is placed. The
flow of the high-frequency current in the inductor
creates a magnetic field inducing eddy currents in the

20 vessel which therefore heats up by the Joule effect.

There are also specific’ appliances for cooking without

glass—-ceramic plates, for which the materials, forming

the subject of this patent, should allow the
25 manufacture of vessels.

To achiéve a high energy efficiency, the metal bases
used for these vessels _have a high electrical
conductivity and a high amplification of the magnetic

30 field at the operating frequencies wused, which are
between 20 and 50 kHz. An alloy which is ferromagnetic
in the working temperature range of the vessel 1is
therefore generally used.

35 These vessels must have a high corrosion resistance for
the face in contact with the food, but also to a lesser
~extent for this base which must not deteriorate with

washing.



They nust al so be nmechanically stable so that the vessel retains its
geonetry, in particular the flatness of the base in contact with the top
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vessels may materials of the base. This phenomenon is particularly

sensitive when only the base of the vessel contains a

highly conducting material (aluminium oxr copper, for

example) .

20
In the case of multilayer materials, the various layers
of which generally have very different expansion
coefficients, this difference in coefficient introduces
a bimetallic strip effect tending both to deform the

25 base of the container and to the make adhesion of the
various layers deteriorate irreversibly towards |
localized debonding, and therefore a significant loss
of efficiency of the vessei: in the case of induction
hetaing as well as by any other heating process (IR,

30 halogen, etc..)

To produce these vessels, it i1s common practice to use,
for the ferromagnetic part, ferritic stainless steels
such as 17%Cr-Fe or three-layer symmetrical materials,
35 namely austenitic stainless steel/ferritic stainless
steel/austenitic stainless steel. These materials have
the drawback of having a Curie temperature above 600°C,
which means that the bases of these vessels may

themselves also reach this temperature, which may



t hensel ves al so reach this tenperature, which may W 03/ 045208

PCT/ EP01/ 13990 - 3 result in the loss and burning of food and the

degr adat iwp 0af4i2be vessel, this being so, even well bel owcrhirsi/i3aper at ur e
of 600C. 5 To renedy this problem it has been proposed in FR 2 453 627 to
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Furthernore, ¥t ot i RSBBHUY nGoBet wklehy t HRSH the cenperature

15 of the vessel drops below the Curie point. Thus,
thermal regulation of the vessel is therefore obtained.
However, such a material is not suitable for cooking or
for frying food, which needs to be able to reach
temperatures ranging from 220 to 320°C. In addition,

20 nothing was proposed in that patent to ensure good
geometrical stability of the vessel and good corrosion

resistance of both faces of the vessel.

The same principle is adopted in FR 2 689 748, in which
25 it is proposed to manufacture vessels from a
three-layer material comprising an alloy such as
64Fe-36Ni, the Curie point of which is 250°C. However,
this type of alloy has a very mediocre c¢orrosion
resistance and a very low expansion coefficient. Yet
30 this alloy is pressed against a metal layer having a
markedly higher expansion coefficient, which results in
deformation of the base of the container owing to the
bimetallic strip effect when it is heated, which
deformation may sometimes become irreversiblq.
35 Furthermore, degradation in the bonding between the
layers may also be observed, this being due to the
phenomenon of creep under a cyclic stress and

tempefature.



| ayers may al so be observed, this being due to the phenonenon of creep
under a cyclic stress and tenperature. WO 03/045208 PCT/EP0O1/13990 - 4

The obj ecwooB/o#2e8 i nvention is therefore to provide cookiPpeg/RPess®bE havi ng
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a cooklng vessel comprising a base made of a multilayer
material and a side wall, the said multilayer material
comprising, in succession from the outside of the
15 vessel to the inside of the vessel:
- an outer part, having a thickness eg, consisting
of a layer of a ferromagnetic alloy having a Curie
temperature of between 30 and 350°C and a thermal
expansion coefficient of greater than or equal to
20 6.5-107° K1, the chemical composition of which
comprises, in percent by weight:
32.5% < Ni £ 72.5%
5% £ Cxr £ 18
0.1% 0.5
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optionally one or more elements chosen from Mo, V, Co,
Cu, Si, W, Nb and Al, the sum of the contents of these
elements being less than or equal to 10%, the balance
30 being‘iron and impurities resulting from the smelting,
the chemical composition furthermore satisfying the
following relationships:
Cr-1.1Ni + 23.25 <0%
45Cr + 11Ni < 1360
35 Ni + 3Cr 2 60% if Ni 2 37.5
Cr 2 7.5 if Ni < 37.5



Cr-1.1INi + 23.25 S0O% 45Cr + 11N <_ 1360 35 N + 3Cr ? 60%if NI > 37.5
Cr > 7.5 if NI <_ 37.5 WD 03/045208 PCT/ EP01/13990 - 5 the said |ayer of
f err omagrwoios/0&d2boy optionally being inserted between tweCTaPer/s3904
austenitic stainless steel, then a core, having a thickness ec, conprising
at least 5 one layer selected anong al uniPni-um al umi ni um al | oy and
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ferritic stainless steel to conprise, in percent by weight: 35 12% C <_

25% C 0.03% _ .
The present inventors have in fact found that such a

vessel exhibit, in particular, excellent mechanical,
geometrical and dimensional stability over time and
15 during operation, the base of the vessel remaining flat
during heating. In a preferred embodiment, the base and
the side wall of the vessel are made of the same

multilayer material.

20 In another prefered embodiment, the multilayer material
does not comprise any inner part and ec/eg = 6, and more

preferably ec/eg = 10.

In another preferred embodiment, the inner part
25 consists of a layer of ferritic stainless steel whose
thermal expansion coefficient is between 9:107° K™ and
14-107% K™?, optionally inserted between two layers of
austenitic stainless steel, it being particularly
preferable for the chemical composition of the said
30 ferritic stainless steel to comprise, in percent by

weight:

35 0.1 < Mn < 0.5%



Si 0.50 0.1%<_ M1 <0.5% A < 0.50Ti <1% M <2% V< 20W

03/ 045208 PCT/ EP01/ 13990 - 6 the balance being iron and inpurities
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mul tilayer material of the vessel conprises an inner part consisting of a
| ayer of ferromagnetic alloy having a curld & tenperature of between 30 and
350C, optionally inserted between two |ayers of austenitic stainless 10

steel, it bein ant| I fe e r em cal ity of
t he said ferrogflalgnek%a}fcé% oéeaél?eei[‘\a(% 8%%r%@r%%r%gﬁﬁgg§8§ei%§%
32.5% N 72.5%h8%0e18%J1t5 0. 1% Mh <_ 0.5% C <_ 1%optionally one or nore
el ements chosen fromM, V, Co, Cu, Si, W Nob and Al, the sumof the

contents of_ these 20 el enments being | ess than or equal to 10%_the bal ance
bei ng iron AandPnpudreFRsTy esRﬂEffi?fgrqq omeke et ng, thehe e tayer
conposi tion funbherfane sa&fi styengvicheelf oldampmigsde! abhonshines: Gadt IN +
23.25 500 25 45Cr .+ IL.IN < 13?% Nir +et3% >> 60%if. Ni ; 37h5 O > 7.5
it N < 37.5 TREBSSEESRY <Ubj Bcto8P e Rd | MV RRITRH T s Qn2arOF cfé miife 230 of
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invention will now be illustrated b ]
10 steel, it being particularly preferable for the

chemical composition of the sald ferromagnetic alloy
steel to comprise, in percent by weight:
32.5% < Ni £ 72.5%

15 0.1%

optionally one or more elements chosen from Mo, V, Co,
Cu, Si, W, Nb and Al, the sum of the contents of these
20 elements being less than or equal to 10%, the balance
being iron and impurities resulting from the smelting,
the chemical composition furthermore satisfying the
following relationships:
Cr-1.1Ni + 23.25 <0%
25 45Cr + 11IN1 £ 1360
Ni + 3Cr 2 60% if Ni 2 37.5
Cr 2 7.5 if Ni £ 37.5

The second subject of the invention is an article made
30 of the multilayer material (constituting the cooking
vessel) which has just been described, and in the same

preferred embodiments.

The present invention will now be illustrated by the
35 detailed description of the three embodiments given by

way of non-limiting examples.

The first embodiment relates to a cooking vessel

intended for cooking or frying food, such as rice, fish



35 detail ed description of the three enbodi nents given by way of
non-limting exanples. The first enbodinent relates to a cooking vessel

i nt ended Woro3pe2ks ng or frying food, such as rice, fish WeCO3POUEROB

PCT/ EP01/ 13990 - 7 or neat. For th| s type of food, the optinmm cooking
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alumniumor alumnium alloy layers. To inprove the mechani cal and
geometrical staBPl iGdFeofot S*G)h? h@u%éééye%f uFlta’h'éFlaén CORR&T. S5 t3t kRS ¥ or
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Fe-Cr-Mb ferri CPEPSSE P 2 s el mQFPoyte%cfﬁJa?rhl ;7 léhjf %Chr-6ni Ut 35
0.6 to 1.5P6 nokylidesemhanad On3 foemdui¥Uyniobichm vékeel.

By example, this core may consist of three aluminium orxr
aluminium alloy layers. It will be preferred to have a
central layer thicker and less rich in aluminium than
20 the other two layers. Either very pure aluminium or an
aluminium alloy of the AA 3003 or AA 3004 type may be
chosen.. The thermal expansion coefficient of this

particular triple layer is greater than 22.107° K™

25 Another example of core may consist in a copper layer
optionally inserted between two aluminium or aluminium

alloy layers.

To improve the mechanical and geometrical stability of

30 the vessel further, an inner part, made for example of
an Fe-Cr-Ti ferritic stainless steel alloy containing
16 to 21% chromium and 0.4 to 0.6% titanium is added;
it is also possible to wuse an Fe-Cr-Mo ferritic
stainless steel alloy containing 16 to 21% chromium,

35 0.6 to 1.5% molybdenum and 0.3 to 0.7% niobium. The
Curie temperature of the alloy used is above that of
the Fe-Ni-Cr alloy of the outer part and is above
400°C. Its thermal expansion coefficient is here
between 10-107° K™* and 14-107¢ K.



Curie tenperature of the alloy used is above that of the Fe-Ni-Cr alloy of
the outer part and is above 400C |Its thermal expansion coefficient is
here betwoan/0420480-6 K-' and 14.10-6 K-'. WD 03/045208 PETTHEPOL13w30©90 - 8
The use of such a layer with a high Curie point as the inner part of the
vessel produces little heat when the te‘nﬁgr"ature exceeds the Curie point
of the outer layer 5 and therefore does not disturb the tenperature

regul ati on of se sec i ment_.rel .t . GOOK] n essel
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i nductor, is therefore chosen to consist of a l|layer of a ferromagnetic
Fe-Ni - Cr al? oy288nt aF AP REEPFBM M 15°579%H THETP andher onteBPeB2 1806
chrom um the @dgueattiomperratiie vefssehi.ch is between 140 and 160C. Its

t hermal expansion coefficient is close to 9.5.10-6 K-'. The core of the
mul tilayer material conprises at |east 20 one |ayer sel ected anong

al um ni um al uhei useabhdy ambbodéoppér . rEheteesseb ahsocookpngsegeaselnner

part consisting_of Fe- Cr - Ti refl i.nles Qy..c Lni ng
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thermal expansijan peegblinci @afy ohnwhi glgore.cl 9pe toutdrs. 4916 Kor. BReThe
third enbodi nent _relates to a cooking vessel __intended for cookjn

g or
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contai ni ngl%rom747. bickel and from 12 to 15% chromium, the Curie
temperature of which is between 140 and 160°C. 1Its
thermal expansion coefficient is close to 9.5-107° K.

The core of the multilayer material comprises at least
20 one layer selected among aluminium, aluminium alloy and

copper.

The vessel also comprises an inner part consisting of
an Fe-Cr-Ti ferritic stainless steel alloy containing
25 19 to 21% chromium and 0.4 to 0.6% titanium, the Curie
temperature of which is above that of the Fe-Ni-Cr
alloy of the outer part and the thermal expansion

coefficient of which is close to 11.5-107% K™%,

30 The third embodiment relates to a cooking vessel
intended for cooking or keeping warm food such as meat
or fish. For this type of food, the optimum ‘cooking
temperature is between 100 and 260°C. The outer part of
the multilayer material, which will be in contact with

35 the inductor, 1s therefore chosen to consist of a layer
of a ferromagnetic Fe-Ni-Cr alloy containing from 47.5
to 60%, preferably from 48 to 50%, nickel and from 9 to
15% chromium, with optionally up to 8% cobalt and/or

copper. The Curie temperature of this layer is between



to 60% preferably from48 to 50% nickel and from9 to 15%chromum wth
optionally up to 8% cobalt and/or copper. The Curie tenperature of this

| ayer i s Wwetmeen208\0 03/ 045208 PCT/ EP01/13990 9 100 and P6@EP01/1394 her nmal
expansi on coefficient is between 9.10-6 K-1 and 11.10-6 K-1. The thickness
of the -outer part eE is between 0.15 and?..5nm 5 The vessel does not
conprise any inoer gadt,2d&utC1t ha@tscotikenhal hexndridiayeeongreciahtconpri ses
at | east one r.sel ggted -amm | pyiy pramg-1al wd ni um al | oy_an opper,

t he thickness %%¥% F%h ?ﬁbbegﬁéeggfﬁaﬁghgnnﬁ%lO oefdg?%%$n?%%r§§%ég?%e
mechani cal andog&emepeirdale: $sabetvegnof . theandssebmmt he t hi ckness of the
al um nium core nmay be increased. The vessels described in these three
enbodi nents_are 15 very stable nmechanically and geonetrically over tinme
and .al so have AMBasESHfFEhIPEFRINRL f FAFPHUFF NG WeatR Pakbr el tmakhag it

possible to optbFezef heh&€nehlyile98suURtE@Radndchpréeek the fQodt one

uni formy. Theg have ggod cgrrosi on resi stance on_both.their {Laces.

Final ly, 20 the8¥SChr 881&6M56Hi ndhrRY hae " BHE WS rp S ot £ §Y of and
automati cal |y cegweat i ridnet hdiirc kinersze odt whe chbdut betweahue assi gmed by t he
application. WO 03/045208 PCT/EPO1/13990 - 10 - CLAIMs 1. Cooking vessel
conprising a base made of a nultilayer material and a side wall, the said
5 nul til ayed mier ifalrtoempr ilsicagasien Sbhecewvsrbanicei tied oumeghelerbfal he

vessel to the iRgideiQfy i€ MRSSRISsAN QLT PR NSV NG e LA GKNSSSy eF,
consisting of a layer "of a ferromagnetic alloy having a Curie tenperature

of between 30 &R¥S3BECE ATd 1A% - 10 expansion coefficient of greater
than or equal to 6.5.10-6 K-1, the chem cal conposition of which

conprises, in q?kfegésgglgekﬁggéribed in these three embodiments are
15 very stable mechanically and geometrically over time

and also have a base which remains flat during heating,

thereby making it possible to optimize the energy

consumption and to cook the food uniformly. They have

good corrosion resistance on both their faces. Finally,

20 these three embodiments have the important property of
automatically regulating their temperature about a

value assigned by the application.



32.5% <_ N 72.5% 5% Cr180 15 0.l1a Mh 0.50 C <_ 1%optionally one or nore
el ements chosen fromM, V, Co, Cu, Si, W No, and Al, the sumof the

cont ent s wh oBloexes 20 el enent s bei ng | ess than or equal toPC@MPOL/IBY9Ibal ance
being iron and inpurities resulting fromthe snelting, the chem cal

conmposi tion furthernore satisfying the “féPlowing relationships: C-1.1N +
23.25 < 00 25 45Cr + 11N <- 1360 Ni +CRBEMS- 60%if Ni > 37.5 C ? 7.5
if NN < 37.5 the said layer of ferromagnetic alloy optionally being 30
inserted between two | ayers of austenitic stainless steel, then a core,
havi ng a thickdess @ookri@mpri@srﬂylat tegstisione |ayebasel eolaele ampng a

al um nium al u%@tgmagl L0y and, ? opper,qand, 35 g5 4@pt |‘,9£rﬂl Yy @Rl nngL; part
havi ng a t her nal nsi on coejf' I ci ent of greater t han or equal to
6.5.10-6 K- aﬁlalﬁééélmry R G loveP BRI W 0 a  HBnSE¥CiceRsion ditdmokr®si on
coating. WO 036042208 BETAEROLELE3290+to- the 1%51@@06Enﬁh\ée%%@be§600r ding to

Claim1l, characterized in that ;Che multil ayer erial does not. co r| se
any inner parf and®8c/¥EL gPaktz N&ydiichg v5§1§€ NESEorth Ny F bt
characterized oifn &ha'rtayém odi obmﬂetﬂﬁoamqmemfarcera]alopommsﬁg an iuete part

consi sting of %ggr%%%t%g 1; Ergl %%%g{anli@si& eISEOmA&osgngher mathex ?{ISI on

coefficient is ween optlonal y T'nser
bet ween t w0 | agepsnsionof ceagdtféanient spdi nbesstsreethan. @ookeagavessel

according to Cgaismee ckaractegrlzedydpihat thenbBastiBart 6ensighsc.pf a
comprises, in percent by weight:
32.5% < Ni £ 72.5%
5% < Cr £ 18%
15 0.1% 0.5

IA
=
IA

o®

n
1

Q
IA

o®

optionally one or more elements chosen from Mo, V, Co,
Cu, Si, W, Nb, and Al, the sum of the contents of these
20 elements being less than or equal to 10%, the balance
being iron and impurities resulting from the smelting,
the chemical composition furthermore satisfying the
following relationships:
Cr-1.1Ni + 23.25 <0%
25 45Cr + 11Ni £ 1360
Ni + 3Cr 2 60% if Ni 2 37.5
Cr 2 7.5 1f Ni £ 37.5
the said layer of ferromagnetic alloy optionally being
30 inserted between two layers of austenitic stainless
steel, then
- a core, having a thickness e, comprising at least
one layer selected among aluminium, aluminium alloy and
copper, and
35 - optionally an inner part having a thermal
expansion coefficient of greater than or equal to
6.5-107® K' and possibly being covered with a non-stick

or anticorrosion coating.



| ayer of ferritic stainless steel, optionally inserted 15 between two

| ayers of austenitic stainless steel, and in that the chem cal conposition
of the sawo oBe#208 i ¢ stainless steel conprises, in perceRrCTHPoweidght : 20
25 30 12% < O < 25% C< 0.03% S _< .50 0.1% < M <_ 0.5% Al _<
0.50 Ti < 1% M < 2% V <_ 20 Nb < ~19t fe bal ance bei ng iron and
inpurities resd.tin§gdakimg ttes el adenrdihg ookt gimessethacaotdichgetio
Gaimil charaokerized che WAl g eAalth Bl i) aysLe MRLE! Ay SOIpL i 5a. an
inner part consisting o ayer of ferromagnetic aI ng a ie

t enperature of WQ@@D%%S@@ 36- optional ly |nserted bet ween two

| ayers of austeni t| c stainless steel. 6. Cooking vessel according to Claim
5, characterized t hat the sald i nner art consi sts_of a |ayer of WO

03/ 045208 A= 01/ ng vepsg rar%?%drﬂé}q Falt lmoiauehérﬁyt?ﬁéé?fied
between two |ayershaf ahst eait musttaualyess mtt%e:iLalartdam;frislfeatazh hénner

chem cal corrpo agi)o %[ g? net c. al C rises, I r cent
by wei ght: % %% gl@ 53/f %< (;Ofel%}fge/% 43]3)? Qg‘i
whose thermal expansion coefflclent is between 9106 K~l
and 14-107° K%, optionally inserted between two layers
10 of austenitic stainless steel.

4. Cooking vessel according to Claim 3,
characterized in that the inner part consists of a
layer of ferritic stainless steel, optionally inserted
15 Dbetween two layers of austenitic stainless steel, and
in that the chemical composition of the said ferritic
stainless steel comprises, in percent by weight:
12% < Cr £ 25%
< 0.03%
20 , Si < 0.5%

25 V £ 2%

the balance being iron and impurities resulting from
the smelting.
30
5. Cooking vessel according to Claim 1, characterized
in that the said multilayer material comprises an inner
part consisting of a layef of ferromagnetic alloy
having a Curie temperature of between 30 and 350°C,
35 optionally inserted between two layers of austenitic

stainless steel.

6. Cooking vessel according to Claim 5, characterized

in that the said inner part consists of a layer of



10 optionally one or nore el enents chosen fromM, V, Co, Cu, Si, W Nb
and Al, the sumof the contents of these elenents being | ess than or equal
to 10% tweakzznge being iron and inpurities resulting fPcamPohesIsnel ting,
t he chem cal conposition furthernore sati Sfﬁ/l ng the 15 follow ng :
relationships: Cr-1.1N1 + 23.25 < 0% 4504 71N < 1360 N + 3C >> 60%
if NN - 37.5 @ rercorfadéfidi alddady. SOgﬁlanamgklrﬂgsemBs&I Ipetnade N@wioo any

one of Qlaim 3 pjerd oknisded g conldingear Lrylhg Londy ouph.gs pice

fish or meat, characterize ért COnsi sta-of
| ayer of ferrorfdfiieiGal aICIOWOéSéﬁtlé?Flnﬁh@ ’Eklefrémld? ﬁ@@%m&ﬂ@ afldom 7 to

13% chrom um ar&ﬁglolrgeQ ton 859/@@(%}@& tb mggﬁh@f copper, the Curie
tenperature_ of which is between 5glnd 290C, and in that it conprises an

i nner part tonsi sti ng of a ferriti & Ness <28 all oy containing 16 to
21% chromium and 30 0.4 to O. 6%t|ta5%umcm<oisa ferritic stainless steel
alloy containing 16 to 21% chrom uran %% nol ybdenum and 0.3 to

0. 7% ni obium the said inner part avi ng a Cur terrperature above that of
the ferromagnetic alloy of the outer p&rt dikd a t hermal 35 expansion
coefficient of between 10.10-6 K-1 and 14.10-6 K 1 the core conprising at
| east one | ayer sel ected anong al um nium alum nium alloy and copper. WO
03/ 045208 PET/ EPFE/CIEloy ©nq 30r gmogsoRilrgepess slhoserorfiony ¥@ aly 6ne of

Claims 3 or 4cdntenden, fep seakinng froed M@m@&w@g@é@@éﬁfés ohr EHHEE,
characteri zed | t hat th§ sai dlout e(r}rﬁpart conmit% er of
ferronagnetic &l e&ﬁ}anctcﬁﬁt Fhithg-55Fr ol o 3996 F?elloa"rrd honP22apse15%

chromi um the b@&imce iﬁmmneaadurlmpuﬁfl\thie@h ﬁeslhﬁilw@enfﬂow end 3868Ctinghnd in
that it COWDFI%ﬁﬁaa%ﬂéﬂkﬁéjﬁﬂgoﬁgggﬁ ngf% tAermore satisfying the
15 following relationships:
Cr-1.1Ni + 23.25 <0%
45Cr + 11INi < 1360
Ni + 3Cr 2 60% if Ni 2 37.5
Cr 2 7.5 if Ni < 37.5
20
7. Cooking vessel according to any one of Claims 3 or
4, intended for cooking or frying food, such as rice,
fish or meat, characterized in that the said outer part
consists of a layer of ferromagnetic alloy containing
25 from 47 to 55% nickel, from 7 to 13% chromium and from
0 to 8% cobalt and/or of copper, the Curie temperature
of which is between 220 and 290°C, and in that it
comprises an inner part consisting of a ferritic
stainless steel alloy containing 16 to 21% chromium and
30 0.4 to 0.6% titanium, or of a ferritic stainless steel
alloy containing 16 to 21% chromium, 0.6 to 1.5%
molybdenum and 0.3 to 0.7% niobium, the said inner part
having a Curie temperature above that of the
ferromagnetic alloy of the outer part and a thermal
35 expansion coefficient of between 10-10°® XK' and 14-107° K~
!, the core comprising at least one layer selected

among aluminium, aluminium alloy and copper.



ferritic stainless steel alloy containing 19 to 21% chromumand 0.4 to
0.6%titanium the Curie 10 tenperature of which is above that of the

f err omagrwoios/o4:2bs oy of the outer part, the core conprisi RgTAPOI/€®3E one
| ayer sel ected anong al um nium al um ni um gl | oy and copper. 15 9. Cooking
vessel according to Caim?2 intended for —cooking or keeping warm food,
such as fish of-.-meatCookihmr argswdlzeatdordivay tdearsai m@MErcpaimscansj:sts

of a layer of JeriamBaReH Ceak! Qoo BiBd Tsom AT S 1 e%o%%“'Ckglﬁe

from9 to 15% chromumand fromO to 8 coba or o
Curie tenper at Jfé st wiftragienietskent 00k 2‘6@@ %mddth@ut@rckpess eE

of which is b@dﬁ%@%t& 16f and 1layhdEm oﬁn(felr&oinla@helttlccoﬂpfdfeéoﬁ‘taEHi{%
conpri sing gt ast one_| a%x{ag sel gﬁﬁ am% g | umi nium alum nium a ?o
and copper, T Kness B5CHAT cRMPs T n %O alne ochmemipgn, Vé@@el
accor di ng to at@amree oémGkaaterd tod Yyhichadactesriwash i D1bhaind hessPde wal |
of the said ve mJItlla materlal as the base
30 of the sai d%?/lgisser{ Sﬂﬁ@ #’ g{néﬂgsg é’fér r%qrﬁﬁsql%n%f Sing -
a first outer If@yréfrltl@n§it§ttrlﬂagséf fat&t%\lyeraldfoya ccbetammgglet]la: &bl og1l%avi ng
a Curie tenperatismihn 3anbetween 3@ andp359C %%a%x t‘_{;ﬁr rraltﬁgxpa@&%n

ca

coefficient of greater than or equal to 6.5.10-6 em
conposi ti ohd of HRREE aEaHRS | ed'hidh det @Rveythatei ght thaf susenagnekiqr. 5%

WO 03/ 045208 P@’ﬁ/llé@ouﬂsaaa outlaé S, 18% e Océ%ScMhlp%l@,l%%ﬁ) & <Led8 S
optionally one or re el t's%cﬁhosen f rom No, Nb and

A, the sum of ¥¥e ‘Et'ent ag%on%lae]ﬁﬁ?ﬂ”sl%l &?%Wﬁﬁ“@?y eal to
10% the bal anc®pper.

15 9. Cooking vessel according to Claim 2 intended for
cooking or keeping warm food, such as fish or meat,
characterized in that the said outer part consists of a
layer of ferromagnetic alloy containing from 47,5 to
60% nickel, from 9 to 15% chromium and from 0 to 8%

20 cobalt and/or of copper, the Curie temperature of which
is between 100 and 260°C, and the thickness ez of which
is between 0.15 and 1.5mm, and in that it comprises a
core comprising at least one layer selected among
aluminium, aluminium alloy and copper, the thickness of

25 which is between 1 and 9 mm.

10. Vessel according to any one of Claims 1 to 9,

characterized in that the side wall of the said vessel

is made from the same multilayer material as the base
30 of the said vessel.

11. Article made of multilayer material comprising :

- a first outer layer, consisting of a layer of a

ferromagnetic alloy having a Curie temperature of
35 between 30 and 350°C and a thermal expansion

coefficient of greater than or equal to 6.5.107° K™, the

chemical composition of which comprises, in percent by

weight:

32.5% < Ni £ 72.5%



being iron and inpurities resulting fromthe snelting, the chem cal
conposition furthernore satisfying the 10 follow ng rel ationships:
Cr-1. 1IN WwWO023/0280%_ 0% 45C + 11N <_ 1360 Ni + 3Cr >- 60%CITfEPDi/13990 37.5
C > 7.51if N < 37.5 15 the said |layer _optionally being inserted between
two layers of austenitic stainless steél #then a core conprising at |east
one | ayer selected anong alum niumbSalumdmiumsd | oy and copper, and 20 -
optionally a second outer |ayer, oR Ege<o&go§i6e .face to the first outer
| ayer, having a thermal expansion ¢oeffi cient b?°greater than or equal to
6.510-6 K-' and possibly being covered @i £hl& non-stick or anticorrosion
coating. 25 12. Article according to Claim1ll, characterized in that the
second outer |ayer consists of a layer of ferritic stainless steel, the
ther.mal expansiFBf 108Gy QrentoBf MR chlesenbsschrapn1£ren dlok-'V, Co,
gti Zna! ||y 30 icm@g_rstied Vb,eglV!@?@n%\é\@llafﬁéS s 3USteRd tdcﬁqt%rﬁisﬂ'&ﬁsthiéjé@a -

. Article accqrding t ai aracterized i t the second outer
| ayer consistsegﬁggﬁ%%/ ©Yt9 3 e?%rEPPPc%ﬁeﬁqw%%sggtégﬁf § ot pyce
i nserted bet wedringwo dayearsd ofmausiehési cestidichhgsEretrealhe antel bitdat

the chem cal c oSitli fot Ld. territ] I Ss eel . conpri ses,
i n percent by %g%%hF;e%%&?%_c?@?éé&%&ﬁgé/Ogg56§£§h8£§5 §a€£§§Yb?%3a£h%i <
0.5a 0.10 1& Mmiodlogwggg relationships:
Cr-1.1INi + 23.25 <0%
45Cr + 11INi £ 1360
Ni + 3Cr 2 60% if Ni 2 37.5
Cr 2 7.5 if Ni < 37.5

15
the said layer optionally being inserted between two
layers of austenitic stainless steel, then
- a core comprising at least one layer selected
among aluminium, aluminium alloy and copper, and

20 - optionally a second outer layer, on the opposite
face to the first outer layer, having a thermal
expansion coefficient of greater than or equal to
6.5107° K and possibly being covered with a non-stick
or anticorrosion coating.

25

12. Article according to Claim 11, characterized in
that the second outer layer consists of a layer of
ferritic stainless steelfy the thermal expansion
coefficient of which is less than 14-107° K™%, optionally
30 inserted between two layers of austenitic stainless

steel.

13. Article according to Claim 12, characterized in
that the second outer layer consists of a layer of
35 ferritic stainless steel, optionally inserted between
two layers of austenitic stainless steel, and in that
the chemical composition of the said ferritic stainless
steel comprises, in percent by weight:
12% < Cr £ 25%



Al <0.50Ti <1% M < 2% V < 2% Nbo_<1 10 the bal ance being iron and
inpurities the snelting. PCT/EPO1/13990 resulting from14. Article

accordi ngwo®3@ka2bsn 11, characterized in that it conpri sePCa/EPeUIY out er

| ayer consisting of a 15 | ayer of ferrograg etic alloy having a Curie
tenperature of between 30 and 350C, optionally inserted between two

| ayers of austenitic stainless steel. Q5 OAOSB’cl e according to C ai m 14,
characterized in 20 that the second auter ol ager consists of a layer of a
ferromagnetic alloy, optionally inserted between two |ayers of austenitic
stainless steel, and in that the @h%ﬁi%amnc%ncboé%ti on of the said alloy
conprises, in percent by weight: 25 34 5%0Ni5%72. 5% 5% <Cr<180 0.10 Wh
0.50 C _<I0 30 optionally one or nore JLI gnepts chosen from M, V, Co, Cu,
Si, W Nb and Al, the sumof the contents~of these elenents being |ess
than or equal to 10% the balance bei Mg r@f and inpurities resulting from
the snmelting, the chem cal conposition;furdhernmore satisfying the 35
following relationships: Cr-1.1N + 23.25 <00 45Cr + 11Ni _< 1360 N +
30r > 60%if N > 37.5 C > 7.5if N¥p <137.5

10 the balance being iron and impurities resulting from
the smelting.

14. Article according to Claim 11, characterized in
that it comprises a second outer layer consisting of a

15 layer of ferromagnetic alloy having a Curie temperature
of between 30 and 350°C, optionally inserted between
two layers of austenitic stainless steel.

15. Article according to Claim 14, characterized in
20 that the second outer layer consists of a layer of a
ferromagnetic alloy, optionally inserted betweén two
layers of austenitic stainless steel, and in that the
chemical composition of the said alloy comprises, in
percent by weight:
25 32.5% < Ni £ 72.5%

30 optionally one or more elements chosen from Mo, V, Co,
Cu, Si, W, Nb and Al, the sum of the contents of these
elements being less than or equal to 10%, the balance
being iron and impurities resulting from the smelting,
the chemical composition furthermore satisfying the

35 following relationships: '

Cr-1.1Ni + 23.25 <0%
45Cr + 11Ni £ 1360
Ni + 3Cr 2 60% if Ni > 37.5
Cr 2 7.5 4if Ni < 37.5



