WO 03/ 045208 PCT/ EP01/ 13990 Cooki ng vessel conprising a base nmade of a
multilayer material and a side wall, and article of multilayer 5 material
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-ceram c plate

whi ch i s transpeseking ovessel roompmibsing fa dbalse madeVni ha trnel tiobkyeny vessel
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hi gh-frequency current I n e inductor creates a nagneti

eddy currehts in the 20 vessel whi ch™a¥eréPdre heats up by the Joul e
effect. There are al so specific appliances for cooking w thout

gl ass-ceram c Iates for whi ch the materlals formng the subject of this
pat ent, shoul NG | RFIIRRL 25 ISRt urE L6t SFessal s2 TEOIERPEve VESAFGN
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vessel is thecge aI# &p. These vessel s nust have a high
corrosion resis ancegfor t Jface in contact with the food, but also to a

| esser extent for this base which nust not deteriorate with washi ng. WO

03/ 045208 PCT/gR01,-43%90g 20f ThRyedTUSY, airs&l@@lc;}ech@m@aﬂye&t&mte 5¢ t hat

the vessel retains its geonetr artlcul the fl at pess
means of gan 1ﬁéuctoﬁj genera ly p{aceé] 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.



of the base in contact with the top of the inductor. In fact, when a
vessel is heated, its base tends to 5 expand. The side wall of the vessel,
al so cal Iwo oBles20skirt, is raised to a | ower tenperature PoaEPhesdPpase and
t heref ore expands |ess, thereby exerting a radial conpressive force on
this base. The latter can then _expand ordy by bow ng, thereby reducing the
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15 thermal cycles by structural transformation of the
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



WO 03/ 045208 PCT/EP01/13990 3 result in the loss and burning of food and
the degradation of the vessel, this being so, even well belowthis

t enper at LIWe 00/0400C. 5 To renedy this problem it has beemCpmEPpos®d in FR
2 453 627 to manufacture a vessel base froma three-layer materi al
conprising an alloy whose Curie point is®between 60 and 200C. As |ong as
t he tenperatuk%ug&.th&1vaﬂ&£I issdbelandt heututne pof ntfoode dAdal tby is

ferromagnetic enerate .| osses b duce rrents e eating
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poi nt, the al lmyldvs tiold dregere fasrymemagnetd Gand the heating stops,
resum ng again only when the tenperature 15 of the vessel drops bel ow the
Curie point. Thus, thermal regulation of the vessel is therefore obtained.
However, sBch TP nafestedy shhot RIPREHle fbF codki ngceR PBPPPF§Hngifood,

whi ch needs torbe ahj® 47 r eash m&mﬁwé@iw eSa I angs s\ f rpmazoff@mSZQC I'n
addi tion, 20 naqt hing was pro osed.in _that, patent to sure
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mat eri al conpﬁi Eﬁ an” a?lo such  as rre point' o ch
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resistance and; giyely lza r@ﬁ?@ﬂs'%&gﬁ/f fhcdey YRE 3Qddu1s add oxobs

pressed against a netal [ayer having a’ markedly_higher expansion
coefficient, wh$chheestemperatuger of hattihén H?SFﬁé bREeS S t &S oft&itRer

owing to t he %&m& Al ke sarigyefifsechowWnesmgdr i sehgamggnemccmndiefcﬁbnati on
may soneti nmes

bondi ng betmeéﬁggﬁggg:%§§¥§rs ?SﬁTéggbgg%%£g$523 WPﬁPs£§§?%é%§ﬁégtgrehe
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.



phenonenon of creep under a cyclic stress and tenperature. W 03/045208
PCT/ EPO1/ 13990 4 The object of the invention is therefore to provide
cooki ng vwwegglss2beavi ng a nultil ayer base that does not detCempPoeidher over
time or during operation, the layers of which remain bonded together and
the corrosion 5 resistance of which is godd-on both faces, the said vessel
furthernore haIfIhé\goleJeaiﬂ OWffqgcbt@nb@nc@ehedls)r £ hbrie€d rat ot ereariatalr e
automatically re ulated % ﬁ vessel qi t hu av0| b g gg% rlsﬁ;of
the vessel beFAG<HEEi UBRESIT SV&Pﬁeftéﬂl L6 CRFEC plPpos&oSthd 3l 1 st
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conprising, in succession fromthe outsi vessel
of the ves$el : rapistareeepaf , vhaohngsa §pPekmdssbeth davsissti hhe ofadd | ayer

of a ferromagngligel JEQ.‘ftHé)HnBQeath'Eh? tbeam%at lﬁ_b@dOftob@eV\Q%bk%h and 350C
and a thermal _expansion coefficient o

ng ater an or uaI 8
6.5.10-6 K-1 FE¥hedcRénizalFeBBRPBSIEFOR (&Nﬁﬁ?% tedp %eﬁ%ﬁ%t by
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optionally one or nore ele chose omM, V, Co, Cu, Si, W Nb and
A, the sun1ofb?h%gc%ﬁ?éﬂ?§%8;i¥h%g%rﬂ%?énghts being | ess than or equal to

10% the k&l ance 30 being iron and inpurities resulting fromthe snelting,
?gfafng;E?Lscggyogh%kFBuE§§E§ ggé§f§§gksgﬁhﬂgckh%f1%ﬂé‘ﬁﬂ€§ht%on is
a cooking 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% < Cr < 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



45Cr + 11INi < 1360 35 N + 3Cr ? 60%if N > 37.5 C > 7.5if N <_
37.5 WD 03/045208 PCT/EP01/13990 5 the said |layer of ferromagnetic all oy
opt i onal Iwolaion308 i nserted between two | ayers of austenitiPCTSPAI/IM99GS
steel, then a core, having a thickness ec, conprising at |east 5 one |ayer
sel ect ed anong al uni ni um al uni ni um al | 6y "2and copper, and optionally an
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vessel remaining flat uring heating. In a preferred enbodi nent &%e base
and the side warsr laverrh@q;l%sterd @H@n@a&éuﬁlmﬁ’@rsaﬁ@mlﬁwﬂl%y mReri al .
20 I'n anot her pbghergdagabodi nent, the mul tilayer material does not

conprise any inner part and.ec/eE = and nore referably ec/ = . In
anot her preferred e &PH@gQY th%nlnﬁ@PeﬁartpaE% 6ﬁ§3§¥% of a %ﬁ 2of
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austenitic staln ess steel ein IarI preferab
cheni cal ddhposrtaohlebrﬁhelgal@Oamlﬁerrltlc stalnless steel to conprise,
in percent by weight: 12% C <_ 25% C 0.03% Si 0.50

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%



35 0.1%<_ M1 < 0.5% Al < 0.50Ti <1% M < 2% V <_ 2 0 W 03/045208
PCT/ EP01/ 13990 - 6 the balance being iron and inpurities resulting from
t he smel twog@3/0&208 anot her preferred enbodi nent, the mnul t iPCayEPo1/13ved eri al
of the vessel conprises an inner part consisting of a |ayer of
ferromagnetic alloy having a Curie terrp‘erGat'ure of between 30 and 350C,
optionally inserted between two |ayers of austenitic stainless 10 steel,

it being particgylar e f h C 1 C it hon_of sai d
ferromagnetic gﬁ oyﬂe}/ls e_(g E%ti(&:1 rrp%%%, %lnrclj Blgﬁgclgn tjbé;mw(e%%ghtlwgg 5%0)? I
72.5% 5% Cr 18%helbmglidgh < 0.5% C <_ 1% optionally one or nore el enents
chosen fromM, V, Co, Cu, Si, W No and Al, the sumof the contents of

these 20 elenents being |l ess than or equal tqQ 10% the bal ance being iron
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will now be il lUStTated . _
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 Woro3pex2ks ng or fryi ng food, such as rice, fish WeCoaPO#5208

PCT/ EPO1/ 13990 - 7 or neat.: For th| s type of food, the optinmm cooking
tenperature is between 220 and 290C. The duteer part of the nultilayer

mat eri al , . whi cbrwinidatbhe [Fbrcotrmaa:t t\papbh oft h€obaduciias , opsibar edasieichposen
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expansi on coeffi_cient cl osé to 10. K-1. The core of the multilay
material cohpr P§e§eaTN4“éé%tfeﬁﬁ%‘“@‘é‘yﬁl%efi&é@é{d Cé??&r?g‘—%ﬂﬂn Aremn 44l u#® ni um

alloy and coppsge O@ﬁcéﬁeﬁahﬂ.ymw ft@ncaofpn Of ckbi sagar eFdcmto 5 hgfuse

heat uni for m)usl e ssel this cor, consist of three
al um ni um or fqleﬁf"‘{?ﬁry RRA ay% s ﬁﬁFPmB}é‘mpré'flg é%’ Dr?aﬁé’

central |ayer ltbl cker cchltesandyoh mbpa;lemu niTadst hpay @0  thaes otahe(ru:tm

| ayers. Either %ﬁé&r&%%ea' ypi [H]LHQ aQFOaI glq&nlé%caé I %{L C:‘ en:]@%%%POS or

AA 3004 type nmy chose expansi on coe

particul arl@ri pkeahayen p@ééﬁé@th@iﬁtt ﬁé9822t9016 ‘1R71. K75 Anot her exanpl e of
core may consist in a copper layer optionally inserted between two
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

exanpl e of anche- CayEir fRMddtedl Sy %S.Smﬁ:lrﬁﬁim aldlomlmnmlamlngy dédto
21% chr om um and Oﬁg bo 0.6% titaniumis_adde aI so ossi.bl e, to use

an Fe-Cr-M fefPPP Dfai Af et Bai"al 18° ai r]ﬁ n L8] o5 Ghr % um

15 diffuse heat uniformously in the vessel.

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.



35 0.6 to 1. 5% nol ybdenum and 0.3 to 0.7% niobium The Curie tenperature
of the alloy used is above that of the Fe-Ni-Cr alloy of the outer part
and i s abwo®3/04020C. Its thermal expansion coefficient is ReTEPobedmeen
10. 10-6 K-' and 14.10-6 K-'. WD 03/045208 PCT/EP01/13990 8 The use of
such a layer wwth a high Curie point as tHe " inner part of the vessel
produces little heat when the tenperature exceeds the Curie point of the

outer |ayer 5 apd ther efore, does notofli stuph .t he genparal e,y egul ghion of

t he vessel. Thé 'second enbo at es o ac ing ve ed for
cooki ng food saohess peagetabl e ovespait progdocrsr lifitd et ﬂ@afofwlﬁmdthehe

opti mum cooki n@eﬁ%@&%rtﬁtr‘ér %z&c’%et?ﬁi Wagh é&@lénﬁolﬁQCofThﬁueo%@t{eJPaiény: the
mul tilayer material, whic be in contact.; with the_ inductor, IS

therefore choséhdto %%%%?é?r%f £98 er N6F f?%@?%gﬁ@ﬁ c FRTRRLZFUEE| oy
containing fromeddi1beibn 4F%tcmieckelssand from 12 to 15% chromum the Curie
tenperature of which is between 140 and 160C. Its thermal expansion
coefficient is close to 9.5.10-6 K-'. The core of the nmultilayer materi al
conprises at | @ast 2@conel | aybodspkatt ededmbrg aton ai uopokingi nvessall oy

and copper. I ng?{' S n.l,nper, .p gpc?gi St ; @n
Fe-Cr-Ti ferri ?lgcggta%?m%sl: s<t9ee % F?))o/acgk'?gl nlsnglretgz Cgj%/?cﬂrom um
and 0.4 tol®. 6%eri ttdrisuntyRhectufredy erffber ARiTianst RRleng st@;rbméatha@ of

the Fe-N -G alil opeelickhe quber part 1@odct heTheer BBLe@XPBRSEONGE  the
coefficient of which is close to 11.5.10-6 30 The third enbodl nent

relates to a c@&%?ﬁéayééfséqatet%ae]nde‘ﬂ‘%%}? \%Hl(l R§ dP IIPiarg WakhR 1 BBE such

as neat or fishdukebct, hiis t’[yfmﬁoﬂ‘@odhoiéﬁ opt ConBLeRokig: l1ey@erature
is between 100 an 2600 Th ;9 tEee N|c:)LarCtr allo{}e rrultlla¥1er ]g_rat er|4a4l WhICh

will be in confact®WYHtIne containi
15 47% nickel 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



35 the inductor, is therefore chosen to consist of a layer of a
ferromagnetic Fe-Ni-Cr alloy containing from47.5 to 60% preferably from
48 to 50%vomBokebs and from9 to 15% chromium wth optiolalBPOUBIY® 8%
cobalt and/or copper. The Curie tenperature of this layer is between WO
03/ 045208 PCT/ EP01/13990 9 100 and 260T° Its thermal expansion
coefficient isilObetawén BedAW6 Ktk atideddall O-kdérilsiocthecbbifekpesatof i§he
outer part eE i eq 1 Q-dg.-an . 5mm, 56 The vessel does not ¢ i se any
i nner part, bu%J%Fﬁgtewgogel%of he%rrrllj?ltl a&er%lrat e(r%i%a tc%}r%gril%se% g%rr})é gt one
| ayer sel ect edoairengpraininieri m batwaeni Onlal kog dnbmmcopper, the thickness
of which is between 1 and 9nm 10 To further increase the nechanical and
geonetrical_ stability of the vessel, the thickness of the alum nium core
may .be increaséfe THRSIR5sEPESIERYr i BRHPTHSEhesy 1w eRBsli méts Bre 15
very stabl e neehbaai ¢ | yhangduUeoneye cabkyrover compeisard al sedmvesge base
which remains flat duri rig hegti nrg tﬂagtreb.y maki n% it .%ossi blﬁ to optim ze
the energy con€dhti 8hthRdSo TBIRIt HE-YHTH Whi f SrfyRivHey 2hio¥ dd
corrosi on resi sbapee , ortheotth itdkeiers sf afesthikEhnadlsl pet2@ehhésenthoee .

enbodi nents have the. inportant property of automatically regulating their
tenperature about a value assigned by the application. WO 03/045208

PCT/ EPO1/ 18990 Tol10 fuCttNews increaski ngheesverhanhpailsi agda desechateadbl a
mul tilayer materiahi13Rd &5ids Waldsell e iaich Rl dd | Sy &fn a8l Bih el i um
conprising, in succession fromthe outside of the vessel to the iInside of
the vessel: anCOFCePyame IRGFSFFSE -t hi ckness eE, consisting of a |ayer of
a ferromagnetic alloy having a Curie tenperature of between 30 and 350C
and a thernal

The vessels described 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.



10 expansion coefficient of greater than or equal to 6.5.10-6 K-1, the
chem cal conposition of which conprises, in percent by weight: 32.5%<_Ni
72.5% 5%0r38e52085 0.1a Mh 0.50 C <_ 1% optionally one oPChmPel/elvement s
chosen fromM, V, Co, Cu, Si, W Nb, and Al, the sumof the contents of
these 20 elenents being | ess than or equiP to 10% the bal ance being iron
and inpurities resulting fromthe snel tcnygiMst he chem cal conposition
furthernore satisfying the following relationships: C-1.1Ni + 23.25 < 00
25 45Cr + 11Ni <- 1360 N + 3Cr >- 60%if N >37.5 O ? 7.5if N < 37.5
the said layerlef fE&oodrmgnetisssdl oycomiorald y dei hgse30manser ted bat ween
two Tayers of AUILEALLLS Stxﬁé?éffél Shedl . ADeRiALCONG, AV RGLA LhLegness
ec, conprising at lea one sel"ect ed anong al um ni'um al uni N um
alloy and ZToppeltidrdess mafcﬁﬁﬂiaelnawﬂypléhs%f#mer 1balsﬂlcl¢§\$lsﬁ@na fnest nelhe
expansi on coef bueiseate off %@atv«érsstenar&oorth@qaﬁlsmg 08 8hi0veskel: and

possi bly being covered w t h a no i C il rrosion coating
03/ 045208 PCT/ EP01/ B9RPter 19ars, L@%W}‘Hg %e& [CXBEEST ditng ‘f%n%?r%?h’ilﬁ

characterized oifn 4 hataydre ol ta l a‘yee:tromt;elreltalc deksoyothzpamy | a€ @ayiei nner
part and ec/ .2 0.5, Cogkl ngovesse! spcard ngsho A ahm 1, charaglerized

in that the sai tilTayer "materral conprise an |nner part CONST S ing of
a layer ofld er ekpeossvai nicess faréent whbsegrhetenl elkpansdéon ewedlictent is

between 9.10-6¢Ksl10~¢ !, the chemical composition of which
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.



and 14.10-6 K-1, optionally inserted between two |ayers 10 of austenitic
stainless steel. 4. Cooking vessel according to Caim3, characterized in
that the women42e8t consists of a layer of ferritic stai RCEFFEPIFIPE0 ,
optionally inserted 15 between two | ayers_of austenitic stainless steel,
and in that the chem cal conposition of the said ferritic stainless steel
conprises, in porcefodiingivgrsel] ecordinx t@5%ailn<l, 0chB8%acR8rBzed<

0.5% 0.1% <_ <;h§£5%%é|##jﬂlf%.eﬁﬁﬁéﬁeﬁﬁ%l“@oé %%%Zgﬁxﬁffi% .agg ;6

1% t he bal ance being 1ron a inpurities resulting from e snel ting:

5. Cooki ng vessénegc & fg'd ¢cCrai™ @; characterized in that the said
mul tilayer material conprises an inner part consisting of a |ayer of
ferromagnetic alloy _ having a Curie tenperature of pbetween 30 and 350C, 35
optionally i nsgar't ed & ‘f%ﬁ)sqjaﬁcf%"%l%sﬁ%ng 0 Lt afRpeastsréerd 6.
Cooki ng vessel iaccdradi nghéos€lidi muitidhgeactertezdd]l idorhaisd hen sahdei-nner

part consists of | aver. of. /045208 PCIT/ EP01/.13990 , -.1

f erromagnetic %Blr%y,Ca((y)rb%%%%la\/?yg?nge?f%g&rbé)tf/me%e%nmilv]t\olc I%%/%Jr%f%?saﬁg?gﬁi tic

stai nl ess st eelwhceared titrennielt  etranimm ez £ Torposi tiombetwede 84i0d° K™

g erromagnet i c ArlPY14 QOTPIESES ot RGNt e MEL@NbetRedd: A% MySes?2 5%
- 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%
C £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



0.10 < M1 0.50 C <_ 1% 10 optionally one or nore el enments chosen from M,
V, Co, Cu, Si, W Nb and Al, the sumof the contents of these elenents
bei ng | eswotldams208 equal to 10% the balance being iron RQd/EPopuIvd i es
resulting fromthe snelting, the chem cal _conposition furthernore
satisfying the 15 followi ng relati onshi'pg'.2 Cr-1.1IN1 + 23.25 < 0% 45Cr +
il Nl _< 1360 Niferm@@ragne®l%o igflINy,- 8Ption€@ily- mSeifedi betwdlrb 2Wof.
Cooki ng vessel BGFOF i : i 3 4, _int ended for  cooking
or frying food,l suc,hsda!sggrita%ésj%@f1 1%2% g%ta%rgité’@sch%?é%%,er F!zngd J|‘rhn Elﬁ%ﬁ ttr??g said
outer part corffiEiCH FOMRPSLtePf e ordpnespidal Feryr aorgre tni;ng 225 ofyr om
47 to 55% ni ckedomd#idB e, tih IR &duwOBpmanghdfsrom 0 to 8% cobalt and/or of

copper, the_Curie tenperature of ich is between 220 and 290C, and in
that it comnprises an inner part 1% 'ﬁbléf7§°15érritic st ai nl ess st eel

all oy containing 16 to 21% chrom um 88d<30r0<418® 0.6% titanium or of a
ferritic stainless steel alloy confai,ning 16 ?032}1% chromum 0.6 to 1.5%
‘the = 7 nrer

nol ybdenum and 0.3 to 0. 7% ni obi um Te sal'd part having a Curie

tenperature above that of the ferronmagfeti d%alloy of the outer part and a
t hermal 35 expansi on coefficient of between 10.10-6 K-1 and 14.10-6 K 1
the core conprising at. | east one | ayer selected anong alum nium alum nium
al l oy and t®pp&Ptiana3yn45208°PCTPEPO ELE390G s chpperg fxggokiag VesSel

according to amy,onei ofwl RbMand @, 4hd Hhended fi8 cOQKERgsf9pdLadch as
vegetables or fruit, characterized in that the gai d aquter 1|é)art consi sts

of a layer of ferTSitHghe??t @l L65 ced fhgedual to 10%, the balance

being iron and impurities resulting from the smelting,
the chemical composition furthermore 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.



5 from44 to 47% nickel and from 12 to 15% chromium the Curie tenperature
of which is between 110 and 160C, and in that it conprises an inner part
consi st i nyoaB/oas208 erritic stainless steel alloy containi n@CIEPIT13296/6
chromumand 0.4 to 0.6%titanium the Curie 10 tenperature of which is
above that of the ferromagnetic alloy of 12hé outer part, the core
conprising at I8east Cogrielnidayess sl enteurdinong @lamy nonen oAl CbahhsinB abkoy
and copper. 15 9. ; i % el QU di 0 im2 int far ’
cooki ng or keegli'ngl\)\glgfggnaf@god,%gu_cch asor_ﬁds%g(?%j rrgé‘?h ﬁa&aeg{%gr%gzleeg i A7t hat
the sai d outer JFatt codiaiactsirized ayigr dihdter ridmagne2ie abhioyr copaatni ng

froma47,5 to GRUslisekel off bomBdo 35%rehroRumeand fI0m0 &9&2(&33@%%“

and/ or of cppp t he rie.tenperature of whic is between 100 an

and the thigkn?st?me%‘*of Gt Eh H?%{%Lt #Ben T6 o5 Tend-21. S Clkrmi e hbke; t
conprises a cGuerieonpemséngtatel edstwloneh | dgerbesrleant edlanen@ abontpi um
alumniumallo C ,+Lh 1.6 ss . of. 25 which is between 1 _and 9
mm 10. Vessel %Q?g%rnq?@g o%%ngo%ﬁgggggoggi mE L 5’3&% R 22 £
that the side WEdrigiia hetsandegessetiee] s adddy fcontaheisanel drultbi | aver

materi al as thehasg um30 ahgt hep sai dt\bessgl_G%ll.tﬁrgﬂqu“}e magde of &?J:_ILQ ayer
material conprising - a first oquter |ayer, consisting of a l'ayer of a

ferromagnet? c AFEPREHGT of ClHE tephatarid @t oBothet freromagasdi 350C
and a thermal expansion enef bigieentpft greadd eEotBarkoAbregyaly t 618.40- 6

K-1, the cheni cal ,conposition of which conprises, i ercent b wei ght :
32.5%5 N _< ‘?’él.esf%a\xg)]bﬁ ﬁﬁ?@oﬁ%‘@ﬁ&mu 311?1“&5%‘5}“18%3}/%3.’ 1868 M S
0. 5% copper.

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 wvessel.

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%



C< 1%5 optionally one or nore el enents chosen fromMNo, V, Co, Cu, Si,
W Nb and Al, the sumof the contents of these elenents being |less than or
equal to wO%B/0s12e8 bal ance being iron and inpurities resulPCirmpof/13m t he
snelting, the chem cal conposition furthernore satisfying the 10
following relationships: Cr-1.1N + 23.2514 0% 45Cr + 11Ni <_ 1360 N +
3Cr > 60%if Ni > 37.5 O > 7.5 5% NCx<3IB% 15 the said | ayer
optionally being inserted between g o I<aMgr§ 8f5§ust enitic stainless
steel, then a core conprising at |east one |l ayer~Sel ected anong al um ni um
al um nium al l oy and copper, and 20 - opfi&nakly a second outer |ayer, on
the opposite face to the first outer |ayer, having a thermal expansion
coefficient_of greater than or equal to 6.510-6 K-' and possibly being
covered with aORSHOSGHEN Bre K i BOF? 081 eReRbat FRgSeRs frem Masi (e Co,
accordi ng ]EO C:c@i,msls_l% w)fwampé@diimd_ icfie khat otfthh%ﬁQ%}ﬂ:h é}lﬂélarof ayREse
consists of a |l ayer erritic stajnless steel, the_ther expansi on
coefficient of e\?bﬁﬂ@ﬁl%iss Ry t%%?ls 1%&116- @rK-ec,luao]thF‘Bn&}blﬁy gglq r}%gﬁ‘%ﬁe
bet ween two | aperisgofiaustamnit inpstatnéesgessiechg FromArtliel en@rednigj ng to
Claim 12, char eri N t on er nsksts_of | ayer
of 35 ferriti g%tSGt aicﬁiégléggét eg?%np%%ﬁ%ﬁgl I gu?ﬁégﬁrpéggbﬁ%\g%%%’%gl a?@?s of
aust eni ti cl&t aifplldowigweselagignishivlat the chenical conposition of the
said ferritic stainless steel ceppfi$gs. +i p3pgecepst by weight: 12%
< _Cr525% WO 03/ 045208 PCT/ EPO1/ 13990

45Cr + 11INi £ 1360

Ni + 3Cr 2 60% if Ni = 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%



- 15 C< 0.03a Si <0.5a 0.10 <M <0.50A <050 5Ti <1% M
< 2% V < 2% Nb_<1 10 the balance being iron and inpurities resulting
fromthe wosBiis2g8 14. Article according to Caimll, chaPeTEPO1/E3®60 i N
that it conprises a second outer |ayer con isting of a 15 layer of
ferromagnetic alloy having a Curie teggera ure of between 30 and 350C
optionally inserted between two |ayer’s~of0.-&3$tenitic stainless steel. 15.
Article according to Claim 14, charactgrizedsien 20 that the second outer

| ayer consists of a layer of a ferr netic alloy, optionally inserted
between two |ayers of austenitic étggﬁge%% $t%e?® "and in that the

chem cal conposition of the said alloylcenprisses, in percent by weight: 25
32.5a NI 750 5%<Cr<180 0.10 M 0.%% G iglo 30 optionally one or nore
el enents chosen fromM, V, Co, Cu, Si';” W Rb and Al, the sumof the
contents of these elenents being | essMoha&n2ér equal to 10% the bal ance
being iron and inpurities resulting fromthe snelting, the chem cal
conposition furthernore satisfying the 35 follow ng rel ationshi ps:

Cr-1.IN + 23.25 <00 450 + 1IN < NN + 30 >- 60%if N > 37.5
C > 7.5if NN < 37.5

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



