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COOKING UTENSILS WITH METALLIC NON-STICK COATING AND
METHODS FOR MAKING THE SAME BACKGROUND OF THE
INVENTION 5 1. Technical Field of the Invention [0001] The present
ianﬂ‘tﬂ@KEﬂ@t@ﬁm@SW@H@?{Q@_E@'W@I@S}?R@H’]@@Pﬁ!‘lﬁ’d‘ﬁﬂﬂﬁ
a metallic non-stick coating. 2. Description of Prior Art 10 [0002] At
present, a majority HtdhCHASK €I RihgKlits asiTslavatablz in market are
provided with a non-stick external coating of fluoropolymer resins or
similar non-metallic materials, which normally begins to deteriorate after

being used for aboy soxognthsw D pgrefgie psuathnreimystick cooking

utensils always have a short lifespan, which is resulted from the following

1. Techaitersidia 99Q3Ink-c&aatings of non-metallic materials like fluoropolymer
resins have a low bonding strength with the substrate of cooking utensils.
If a COGREH Ebokimesenerisiéstipnperdades iitrraksteladhesarsnediforzdl e a cooking
non-metallic coatings coyld often be damaged. Thus, a conventional

utensi{ SRR E5RG THERSS Witk S0h coatings is usually equipped with a
special accessory, which protects the cooking utensil from the impact of
an external force, so as to 20 extend its lifespan. [0004] 2. Normally,

2. Depermiigsadffiton-Aitallic materials like fluoropolymer resins can only bear
a temperature up to about 260C. However, it is generally required,

espdbi¥IR] b meinRise perpleythanatceiiing bl piftsiaidel atailable in market are

temperature higher than 260C. Thus I}ﬁ non-metallic coatings fail to be :
prov g S T o Exea MR R SRR TE28 ShaRA it
materdal€MPBIaiUReraver,30e&nih el uerapaitnarf@snsHpaysbe decamnassied, months.

emitting a fluorine-containing gas harmful to human beings. [0005] 3.
Therafeyatisgehortibplisle eantkinsaasd ik s rbpvly meheesiHesnane whpdois resulted
fmm%pr?gfﬁn resstawga, and are often significantly damaged after being used

[+ OW]tn ma
I a short period o

[0003] 1. Coatings of non-metallic materials like fluoropolymer resins have a low

bonding strength with the substrate of cooking utensils. If a coated cooking utensil is
impacted with a small extemal force, the non-metallic coatings could often be damaged. Thus,
a conventional non-stick cooking utensil with such coatings is usually equipped with a special
accessory, which protects the cooking utensil from the impact of an external force, so as to
extend its lifespan.

[0004] 2. Normally, coatings of non-metallic materials like fluoropolymer resins
can only bear a temperature up to about 260°C. However, it is generally required, especially
by Chinese people, that a cooking be performed at a temperature higher than 260°C. Thus, the
non-metallic coatings fail to be satisfactory in most cases. Moreover, when the cooking is
preformed at a temperature over 300°C, the fluoropolymer resins may be decomposed,
emitting a fluorine-containing gas harmful to human beings.

10005] 3. Coatings of non-metallic materials like fluoropolymer resing have a poor
abrasion resistance, and are often significantly damaged after being used for a short period of
time. The damage is even more serious if stuff with a hard shell such as testaceans 1s cooked.
For most of Chinese restaurants, the cooking with a wok requires a very high temperature, but

the rim portion of the wok often undergoes a “null-heating”, in which a portion of the wok is
i



time. The damage is even more serious if stuff with a hard shell such as
. testaceans is cooked. 30 For mast of Chinese restaurants, the cooking . .
being AT ORRHLTES SVRRigHbriBeratdhil BOETHE ST HOR o 2t @ high
tempeyiok-@fidowmndergoasm Thuwkheatingt, inwkiik a@adionaétgswekyishdve a poor
being heated without any cooking stuff on it, and therefore is always kept .. .
heat SRR YRS NONGve Uit Moo e e GGl n
Chincstensitsianty, hayeemptor héahigsistanodci dieohe ryibie haok dsgoné whiktence to
. most frequently used cooking,utensils in Chinese restaurants, and.,
impad) T RS e e AT e B P S o Aoy have poor
perfonmpact andiabrasionaPatcurenttiauciopohaveransmstibkespokines utenrsils, many
restaYE PRPL-REIOMANGES I (65a, A ASRastsyandierelare Naus DAL, - o
ﬁ?gspan. sa r%suﬁ, many restaurants sti Pemp oy conventional iron woks
of incovithroitneomhstick codtingsparaictncause a lot of inconvenience during
Cg@ﬁdﬁ*}g RREL i%g;%[,oé?%]yf%%l gordindly Lb'%t@%'gf ReBAE Ou‘?e%‘é%'%ﬁﬁ a metallic
cooking utensil with’a metaflic” non-sticking coating, whictrhas excellent
non-siipipagtsdrsatcandiisbrassi orqedbistanues ! SOMMARY ORTHENNVENTION
[0007] The present disclosure is to provide a cooking utensil with a
metallic non-stick coating having excellent impact, heat, and abrasion
resistance overcomingtHevehBricoininbs Iy e okidehart. [0008] According

toraiemPedineaialiin disClasure diRre. s Ay Rd Gt AQ0QkINg "WBMEY non-stick

having a food contact surface coated with a metaflic non-stick coating, of
coatingjarpgeseriterapadiditel HshitResbifscbmsmgepming the shortcomings
in theRkeLaluminium-molybdenum (NiA1Mo) alloy mainly composed of

nickel-aluminium (NiA1) and a nickel-chrome-chromic carbide . .

(NIERB Aeyrding thamisebripasat Ot berémitosspidesiesary idesg) cooking

utensit 1gferably i heahepntastawiacel e coakingistensikwhich sdp, direghich the
contact with heating sources when working, is also coated with the

materiabis frdegisid Soen t}é%gm consisting of a nickel-aluminium-molyvbdenum (NiA1Mo)

alloy mainly composed of nickel-aluminium (NiAl) and a nickel-chrome-chromic carbide

(NiCr-Cr3C,) alloy mainly composed of chromic carbide (Cr;Cs).

{0009] Preferably, a heat contact surface of the cooking utensil, which is in direct
contact with heating sources when working, is also coated with the metallic non-stick
coating.

[0010] Preferably, the metallic non-stick coating on the food contact surface of the
cooking utensil comprises a bottom coating of the nickel-aluminium-molybdenum (NiA1Mo)
alloy mainly composed of nickel-aluminium {(NiA1), and a top coating of the nickel-chrome-
chromic carbide (NiCr-CryCy) alloy mainly composed of chromic carbide (CrsCs).

[0011] According to another embodiment of the disclosure, there is provided a
method for coating a cooking utensil with a metallic non-stick coating, comprising:

Treating a surface to be coated of the cooking utensil by a roughening and cleaning

process; and



[0010] Preferably, the metallic non-stick coating on the food contact
surface of the cooking utensil comprises a bottom coating of the
LT it BB GRRESS (ARt AR EBAm o ied surface to
form thickekallumimniust dNéddxiand a top coating of the nickel-chrome- chromic
carhi ICr-Cr3Cz) alloy.mainly c osed aof chramic carbide (Cr3Cz).
OO AT 5 GRS TR F s (IO RaL e Groined further
compiwevidedisg hethed:fios aoatinglacatkingodensihaithy s melfaliie nprostickand/or a
. d.coatingé comprising: Treating a surface to be coated of the cooking utensil
grm n[l)% %r(r)ousgshening and cleaning process; and 2 applying, by a hot spray
pi06é3s, Tametallicccoatiagdnaterialg o fhectreatedt slisthea:to Hormahe advantages
metallic ngn-stick.coating. [0012] According to a preferred embodiment of .
over B R s PR AR L SRRl Rvention
is entindp-stick obatirtg so wbtainddybyaipolishingprodessiandloc@tgrndirgither non-
metal RSSO A Hhametalic, ponssiioh eoating of e RNk EISFIOR G nce non-
as many advantages over conventional non-stick coatings. The metallic
metalipmvstickatodting of ketindyehmiteeritiomcisntirelyiarade ofrvettiboal non-stick

coating&e%@é"?ﬂeﬁé’ﬁﬂﬁzcﬁ%’ %Qﬂg@h%@éétl%&c?&tﬂ&%c@ % EURRLARN OGRS nop-

_ oatings or complex coatings of non-metallic and metallic materials. Since
stick qrafinmeltaiicinvatsival Sarave adeldively. irkitedvempbrappesge dpatizese skilied in

the aCRRMERTRRAL RERESCH, FRAtings MAde thereTemAlso have.RdMies AeAtneraliic

_resistance. In contrast, the metallic non- stick coating of the invention has
coatings. JueRraeRSCEHCMBr E6RRSSOKIRS ApSardist by tAtssBosKite dah cankiang tapsils with

metalfﬁet@éﬂﬁﬁ%?tiﬁgSa@ﬁ‘(ﬁﬁliqtﬂ@{aﬁ@@%e@ﬁ LhRseN BsiSaNceRNaRocesses bond
alll

non-metallic coatings. Hence, no special accessories (e.g. spatula) are

excepHeBHY W osBRiHy srRERE e oRidaIEasHingrtheaRRIRIgAS ipRtking utensil of

the irﬁ%ﬁﬁ@ﬁsaf?f'ﬂ%dé%ﬁthﬂé SRRV Pracessas Rand axaRRIARaNWENWIIHRE have a
substrate of cooking utensils. Furthermore, the cooking utensil of the

similapgepkitsieana e EBakinpiRsidorafctbe Ot srmetslidsatingeating on the

cookiMGBIRAVES @he invention will not be easily deteriorated even if the cooking utensil is
washed with cold water while still being hot. In terms of the coating process, the metallic
non-stick coating of the invention can be applied uniformly to a cooking utensil with a high
bonding strength by a hot spray process, regardiess of the shape and the material of the
substrate of the cooking utensil.

[0013a] In a first aspect, there is provided a cooking utensil having a food contact
surface coating with a metallic non-stick coating, wherein the metallic non-stick coating is
made of a material selected from the group consisting of a nickel-aluminium-moliybdenum
alloy mainly composed of nickel-aluminium, and a nickel-chrome-chromic carbide alloy
mainly composed of chromic carbide, wherein the non-stick metallic coating made of the
nickel-chrome-chromic carbide alloy comprising chromic carbide has a thickness in the range

of from 0.01mm to 0.25mm.

ik



similar coefficient of thermal expansion, and therefore the non-stick
| ating on the coo utensil of the inv will not be easil
A VGRG0 CBoITEy ST WALRETR AT ST e vl
with a&hlétbﬁmg;dsrotstidskteasmﬁlgfﬁmemnaﬂrmgxwmﬁpme&m&aﬁmglmwot a matenal
ect a% of the mventl%nsq | afp“ed:c%n m{}/ to a coo1 lgg uten5| mainl
selecd hlgrﬂ ond| Sterf Ph f})1 § ho spray process rega of the stqn g y
compaad ﬂfmmiaibailalrmﬁthm aub$Im&dfd&@m@éﬁm@m&mﬁscﬁ@&ﬁﬁ@]dmml&r@@mposed
ect here isp vided a cooking utensil haV| food cantact surface
oF e T A Sl B A A D AL i R of the
cooklmatmgl@ym@eg}feaxmadaiwme el gppinp e sisting ep@y process, a
metali?c':Ckoe ltla Iy !f:LHnl' 'EBCE 3 eatéI %#a%% ! nr1¥1 “RMR ﬁiﬁ % n-stick coatmg, wherein
m|n|um and a nickel-chrome-chromic carbide a oy mainly
the nmnmpbssdt@iﬁlcmmnmoaﬂéﬂjef \ﬂtmhq}aémmn%mtom@tamio@@aﬂhg’ comprising
[ |l g chromic
o e . 1001261
IN@0deebinl ashadtashere Bysrowidedvadaibthoaolongontirg! diavokingtood contact
surfac@tg@ﬁgd\%ﬁ%aa metaiic pon ﬁf&%ﬁgﬁﬁggw‘ﬁ@%{ﬁ %éhﬁe@%ﬁﬁ@lﬂ&pgﬂqcﬁt%tmﬂ made

coating is made of a material selected from the group consisting of a
of a migreranstrmdniteme Jisdeium etisystimy Tomeiselgpinium-molybdenum alloy

maintPIEsaRRIBIUA 1209 R Rk ek CRrRMe R REoMmis, GRIDIAE AHRY BAY alloy mainly

composed of chromic carbide, and wherein the method comprising:

compepstinl EREUMmECeAEsi e BoRIBRIEIINY Hokimly R siIwy alietigieninasg to be

coate&'@?ﬂi@%&f@ﬁfgsﬁte%@ﬁ' B'P@L')(H%%vhgﬁzﬁf%c?l@{%ﬂ{gﬁﬁ%w% Eh%t%ﬁl?ﬁ%t”?ﬁ a hot
material to the treated surface to form the metallic non-stick coating

spray WSS 2HE g SPekRraine it H@é@éﬁfﬁ@%ﬂ@k@%?%@eﬁﬂml -stick
coatirfg@rbide alloy comprising chromic carbide has a thickness in the range of
from 0.01m to 0.25mm. [0013c] In a third aspect, there is provided a
cooking utensil having a food contact surface coated with a metallic
non-stick coatigT whereimtheorerdllioxerFstick qpaling made of a
Q(@n | selec from the group COﬂSIStI of a
It

%C}Rﬁ)&gﬁﬁ}ﬁpgmgy rﬁglﬁ%sgwsdggaedp detail by the following
emboﬂiﬁl@itakumﬁﬂl yhdvangiaRiaketeheimedeanemnis edthida allayomainly

[0015] In an aspect of the invention, a cooking utensil with a metallic non-stick

coatig 1s provided. The metallic non-stick coating may be appiied to a working surface (a
food contact surface) and/or a heat contact surface (a bottom surface) of the cooking utensil.

[0016] The metallic non-stick coating on the cooking utensil of the invention is
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composed of chromic carbide is prepared. by the following steps: treating
a surface to be coated of the cooking utensil by a roughening and
cleaning process;; and applying, by a hot spray process, a metallic

purelfﬁﬁ}&%@“ﬁ'fagﬁlé%&%ﬁ&?@t%ﬁ%JaacﬁiE%RgﬂlﬁQﬁl%e-@ng%ﬂlaj]@C('f\nAlMo) alloy

coating. DETAILED DESCRIPTION OF THE INVENTIO
mainliecemptisrd the inviektibal mliroenillysirated mareainmdetall By dhefdllowiiag carbide
embodiments which show various aspects and advantages of the

(NiCriyatatrd rilfon 1831 B suepRedop tHETRTEAHSHD W A6k Utd RS RtA e non-stick
coati.n@%waogo‘%ﬁwlﬁnggétm% Bﬁ?ﬁ@%@u&ﬂ%ﬂ?ﬁ%ﬂﬁ@%ﬁigﬁﬁﬂ%ﬁg a{ﬁ@}y mainly

be applied to a'working surface (a food contact surface) and/or a heat
compogntadt sutifelcel (anbottorNsAtface} ehine dookisgndalisl JOOI6¢KT beating may be

metallic non-stick coating on the cooking utensil of the invention is 3a
solelypﬁag9 M4he BFWT%T@%?@F%F%W & @V1Cr-CriCry) alloy mainly composed of

chronﬁi:céﬂﬁﬁ%%r(@%@z olybdenum (NiA1Mo) alloy mainly composed of
nickel-aluminum’(NiAl) and a nickel-chrome-chromic carbide

(Nige@r3Craytatayorgiele campesetofchammearbide derdGe2)ilid e has many
metallic non-stick coating ma){ be solely made of the
?

excellsnty ASEiOAM A MR FEHIIENIA 1 /188 a8 op iRy Bkl by aE e molybdenum

(NiAiweél%mm(Mﬁ’%sg‘g%Pﬁ{%lﬁlaﬁ%imﬁ{?lﬂﬁé?\ﬁ%%C SSRURLMAY and high

be ‘solely made of the nickel-chrome-chromic car r-Cr3Cr2) alloy
ductilihginiydicancpaseg of throinletahbice:(CidGIR) 0kE] ithelmOre, eleh mainly
of the above-mentioned two metallic alloys has man%/ excellent
e

compg%%gh{%g@q:agrgwécggé&wné ihending sfrength (above 8,000psi), high
surfacré?qjﬁﬁ'liﬁgslgn@H&Wﬂ@dw%&Qﬂ%#%pmg)oﬁlI%mgg%&(?%gég%ﬂnoximately

nickel-aluminum (NIAI) has good adhesion and high ductility; and a
800°(@pating of the nickel-chrome-chromic carbide (NiCr-Cr3Cr2) alloy mainly

composed of chromic carbide ,(Cr3Cr?bhas goaod bonding strength (above
s,oo&%r%l RighPsiiraed FabPafEasadhe et hrdrighiaprisidsiarrpting of

the iﬂ%ﬁ{iﬁ%sl?ﬁﬁ{f)(f?s%s(aao%(??gmaég%nﬁogg?he nickel-aluminum-molybdenum (N1AIMo)

alloy mainly composed of nickel-aluminum (NiAl) and a top coating of the
nickel-chrome-chromic carbide (NiCr-CryCry) alloy mainly composed of chromic carbide
{Cr3Crz). Such a complex coating possesses the advantages of each alloy, thereby having
better properties than coatings of a single alloy. Likewise, the complex coating may also be
applied to the heat contact surface of the cooking utensil.

[0019] According to a particular embodiment of the present invention, the metallic
alloys used can be 1n a conventional form meluding, but not limited to, wire, powder and rod.

[0020] The metallic non-stick coating of the invention can be formed on a cooking
utensil by the following process:

10021] 1. A surface to be coated of the cooking utensil is treated by a roughening
and cleaning process.

[0022] The treatment of the surface to be coated may be accomplished by a
conventional method such as a blasting process. More specifically, the blasting process may
be performed by impacting the surface with a high speed particle, such as a aluminum oxide
sand, a corundum sand and a quartz sand, having a suitable particle size at an elevated

4
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15 [0018] In a preferred embodiment of the invention, the metallic
non-stick coating of the invention comprises a bottom coating of the
nickel-aluminum-molybdenum (NiAIMo) alloy mainly composed of
ickel- [ [ [ he -nickel-chro hromi :
Pres S e e e o B bonding
betwet@nBE L) iy chd themplexcoating possesses the advantages of each
alloy, thereby having 20 better properties than coatings of a single alloy.

Lik Pé’éh%e%ﬁétﬁ%@tfa@eﬁ% Ao Yed apheurisituchateshtace hot spray
proce?éﬂrifl‘?‘%ghﬂ?ﬁe%ﬂggﬁ% lﬂtﬁ{%ﬂhl[ 9@&@%&%@0@%@@0@%@% converted into high

embodiment of the present invention, the metallic a canbeina
speedqemieletiandldiggfivdol tekingsdnid snietdbnie dion wikestpidiween-andkrosating.
[0020] The metallic non-stick coating of the invention can be formed on a

cookift 425t tEiai b5y metrsisiiin g ptotssdqoepyL ProseTfagscth Berein can be

e h I tensil isgr r [ in :
perto B A el AL e, UBLTEE, RS supersonic
plasmacepmplishédohyspeccbovanijenahinefhead sy asda (DIasingHV@IeS high-speed or

More specifically, the blasting process may 30 be performed by impacting
SUpCIEABIG GF R it a?Rh ACkBd D 8RRYE Such as a aluminum oxide sand, a

cor q . i uj ' [

clov A AR RIS U BE BN G ltes or e

metaldis iaaakile adinppieddinghbetameh thesurface spskthefcaatiag: [0028]eters per
2. The treated surface is then coated with a metallic material by a hot

secongpiy CATBLESST ML STl TRATSHEP T AN pBYRder BRricprocess.
formehifes onveiemhinie ok ?,P&%ﬁ%@i’&i%%gﬁﬁf‘%ﬁ:'@g IR BE e metallic

surface to form a m ¢ non-stick coating. e appreciat
non-stivkt thethal spraytpinetss tisekkhereiredanybe meifhingedrostsg and/or a grinding
conventional spraying equipments suitable for high-speed or supersonic

procefiadii SHHEYIG! titit dpecer AAUBEISGHIE Hhn spiagiREPervRFay be selecied
from %\é%@uﬁ"%ﬁ%ﬁ%ﬁg 8F a stainless steel brush, a sandpaper wheel brush, an abrasive

paper, an abrasive circular disc, and a polishing wheel, which may be air-driven or
motor-driven.

[0027] According to another preferred embodiment of the invention, after being
treated by the polishing process and/or the grinding process, a thickness in the range of from
0.01mm to 0.25mm is achieved for the metallic non-stick coating,

[0028] The major advantages of the metallic non-stick coating of the invention over

conventional fluoropolymer coatings are as shown in the following table.

Particulars Fluoropolymer Coatings Metallic Non-Stick Coatings
Non-stick capability Excellent Very Good

Oil fumes Normal Little

Heat conductibility Normal Very Good

Bonding strength Normal { <3,000psi) Very good ( =8,000psi)
Chemical resistance Excellent Excellent

Heat resistance Quite poor { =2260°C) Pretty good ( =800°C)

5




supersonic arc spraying, and detonation spraying. 10 [0025] According to
a preferred embodiment of the invention, the particles of the metallic
materials are applied to the treated surface at a speed of at least 150

meters per second, i.eequal to or greater than 15 fmeters per second,
Abrasjon resistanc P . ceflen
guring-the-Rot-spray-process.-[0026} According-to

noroptay-

Impaefiesdimaet of the invemdign, the metallic non-stick egating,so obtained is

further treated by a potishing process and/oragringing 15 process: The
Surfagqliprdensused for thelpplidhidgiand the grinding procgs$esHRgy50%

selected from the group.consisting of a stainless steel brush, a sandpaper
Specighas

SEEBRPLES an abrasiy e%ﬂﬁ r,an abrasive circul NHFJFFIHHB% polishing
TherWRPGoMhiChitRAYRE 2ipgliivensor meigrlriven. POZLARGHdIng to
another preferred emhodiment of the invention, after being 20 treated by
the polishing process amdideithe grimtimggrocessfa thickness in the range
of from 0.01mm to 0.25mm is achieved for the metallic non-stick coating.
[0028] The major advarfFRE¥ e metallic non-stick coating of the

Lifesﬁﬂa‘f?”tion over converlt@g@qgﬁgaglg%eé coatings ye-asshown in the

CaatinacihMatall lo

foltowing-table—ParttiettarsHuoropolymer-Coatings - Metatlic-Non-Stick
Coatings Non-stick capability Excellent Very Good Oil fumes Normal Little
Heat conductibility Normal Very Good Bonding strength Normal (

53,0088 Vedigdddie> iadsttpd) EHealbaredsidianueicatdiysption has been
specifiiR) e EIE LS B ANCR QU RRAKANC) i a8g8ib DY ekiReations and

Abrasion resistance Poor Excellent Impact resistance Poor Excellent
variatBufacetegsonessihomifbad M thigh ¢pERADBom the spirit of the invention, may be
made by one of ordinary skill in the art, and that such modifications and variations will fall

within the scope of the invention.

6
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Special accessories Required Not required Thermal shock resistance

Poor (poor resistance to a Very good sudden change of temperature)

Lifespan Approximately 3 to 9 months Durable [0029] It should be

understood that although the presgst;igyention has been specifically

disclosed by preferred embodiments and descriptions, modifications and
1. A cpakitionisne thepnesehoadverniont, witheacoeparimghfrometaBispipin oithecoating,
where%?l\/%}nglqp{etmﬁlg %ens-srt?c decg i *ei%) fl%frl 'Q%r% %klrlhgt]ey?a etle%ﬂe%! tl?]%tn?u&}@ group

modifications and variations wilt fall ‘within the scope of the invention. 6
consisGiaims$ alnidkedbakingutensibhdaviaga febdycontady surdgeeabatediokith-duminum,

and a g%%t I-Iglegﬁgf%éc%éﬁg t%? "d\%h é%é?@?%%%%%%%né gz?o%%%“c%&%e@% 1%rein the
non-stiekelakiinai nismhzoyde nsmiad oyidkaliaht careasadiof tikdb adliainudmprising

5 and a nickel-chrome-chramic carbide alloy mainly composed of chromic
chronyig AgRedsTHE re R R R St keRSt i UB iR RA R lof U

nickel-chrome-chromic carbide alloy comprising chromic carbide has a

thickness in the range of from 0.01mm to 0.2bmm. 2. The.cooking utensil
2. Thg cagling Uetei! BB okint SIEHSH Ik Brprielh SRAR: Jgnecs o heat

conta&onidigtstifaatwwioatdd withilhenmetalik aensiick coating. 3. The cooking
utensil of claim 1 or 2, wherein the metallic non-stick coating comprises a
bottom coating of the nickel-aluminum-molybdenum alloy mainly

3. Theamposediehailicketialuminomn, ambezetopheoating lof then-stick coating comprises a

__hickel-chrome-chromic. carpide alloy mainly .15 composed of chromic
POt R, Tio (BB HIAALT o BT L5 Wherbih the A Arckomposed of
nickemgliaticueoating madp ebthigniskehaluivirinthronlyhtendin aliehide alloy mainly

comprising nickel-aluminum has a thickness in the range
composed of chromic carbide.

4. The cooking utensil of claim 1 or 2, wherein the non-stick metallic coating made of the

nickel-aluminum-molybdenum alloy comprising nickel-aluminum has a thickness in the range

of from 0.0Imm to 0.25mm.

5. A method for coating a cooking utensil with a metallic non-stick coating, wherein the
metallic non-stick coating is made of a material selected from the group consisting of a
nickel-aluminum-molybdenum alloy mainly composed of nickel-aluminum, and a
nickel-chrome-chromic carbide alloy mainly composed of chromic carbide, and wherein the
method comprising:

ireating a surface to be coated of the cooking utensil by a roughening and cleaning process;
and

applying, by a hot spray process, a metallic coating material to the treated surface to form the
metallic non-stick coating, wherein the non-stick metallic coating made of the
nickel-chrome-chromic carbide alloy comprising chromic carbide has a thickness in the range

of from 0.01mm to 0.25mm.

6. The method of claim 5, wherein the treatment of the surface to be coated is performed by a

blasting process.
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of from 0.01mm to 0.25mm. 20 5. A method for coating a cooking utensil
with a metallic non-stick coating, wherein the metallic non-stick coating is
made of a material selected from the group consisting of a
nickel-aluminum-molybdenum alloy mainly composed of nickel-aluminum,
and a nickel-chrome-chromic carbide alloy mainly composed of chromic

7. Themesiensl anelaihdreigaainaBhapdrdURTSHSINPIHeamsg Bysinarssing B surface
[ ensil: i i SS; .

o e T a3 £ minom

oxide sarfdce ¢orfodnnthsandhetallic qowtstickdbatimg, avheradite theridn-sickat an elevated

metallic coa%ting rlpade of the 30 nickel-chrome-chromic carbide alloy
pressure to make 1t to

comprising ¢ fomic carbide has a thickness in the range of from 0.01lmm
to 0.25mm. 6. The method of claim 5, wherein the treatment of the surface

.. to be coated is performed b blasting process. 7 7. The method of claim | .
8. ThsMEHSroi HBIASTHGTHBCRSLR SEROAHEE By GG R CoragED gpnsisting

of a Weceaied withuphighisnaashnariels selestadiom HendiQUR CaNSISURGHOE flame

a aluminum oxide sand, a corundum sand and a quartz sand having a _
Spra}’%lﬁt@&‘éeﬁ%ﬁi@élﬁ%@% 8h VIBSREHC 8THreBaNeLeTRIERE RIOdgiEienatiag spraying
pI(:.Cegg_ethod of claim 5, wherein the hot spray process is selected from the

group consisting of a high-speed or supersonic plasma spraying process,

a high-speed or supersonic flame spraying process, a high-speed or

o BRI PEYIBBESES, 0N S IR AR

converaatingomatediat sartiohverteldappiisiatatlie pariclesiafdeagpliegaalthtat least 150

treated sugace at a speed of at least 150
meters Per second.

10. The method of claim 5, further comprising treating the metallic non-stick coating so

obtained by a grinding process and/or a polishing process.

11. The method of claim 5, wherein the non-stick metallic coating is made of the
nickel-aluminum-molybdenum alloy comprising nickel-aluminum has a thickness in the range

of from 0.01mm to 0.25mm.

12. A cooking utensil having a food contact surface coated with a metallic non-stick coating,
wherein the metallic non-stick coating made of a material selected from the group consisting
of a nickel-aluminum-molybdenum alloy mainly composed of nickel-aluminum, and a
nickel-chrome-chromic carbide alloy mainly composed of chromic carbide is prepared by the
following steps:

treating a surface to be coated of the cooking utensil by a roughening and cleaning process;

and

applyving, by a hot spray process, a metallic coating material to the treated surface to form the

metallic non-stick coating.
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meters per second. 15 10. The method of claim 5, further comprising
treating the metallic non-stick coating so obtained by a grinding process
and/or a polishing process. 11. The method of claim 5, wherein the

13. THonsStiglk metalic coating is trdeiRftRecd0stick metallic coating has a thickness in
nickel-aluminum-molybdenum alloy comprising nickel-aluminum has a

the rangeRh&egiR-tHenrang®- BTR®m 0.01mm to 0.25mm. 12. A cooking utensil
having a food contact surface coated with a metallic non-stick coating,
wherein the metallic non-stick coating made of a material selected from

14. Thhewridug sensibtinglads 6F anicketdaiuamiterinatiybderuhe alloeasinty coated is

erforiom osgglé)s%rr]lick(ra(l)-aelusminum, and a nickel-chrome-chromic carbide alloy
P main compos%é’ of ehromic carbide is prepared by the following steps:

treating a surface to be coated of the cooking utensil by a roughening and

. ..cleaning process; and 30 gpplying, by a hot spray process, a metallic . .
15, THiS0RG Heat 8 16 e Mot LRIt M i R ROk o impacting
the sB0RUING Bcldbaldiewempingdiepsiobatain kRjsvheareimnthed @rosiCkonsisting of a

_metallic coating has a thickness in_the range of from 0.01mm to 0.25mm,
aluminumddeokig: GRIHETIBR SRl Bravarigyitébrtiag st BRitee size atan

elevatHFRCR ARG £aRteH S, performed by a blasting process. 15. The
cooking utensil of claim 14, wherein the blasting process is performed by

impacting the surface to be coated with a high speed particle selected

16. Tgeﬁ]’é“oéﬁlengﬁ%ﬁ’sﬁog’}sé?&iﬂg F§ pu %@%%Q_%ﬁ%ﬁ%%@?%?@&gd from the

a qudrtz sand having a suitable particle siz evate
grouppressistertp shiakeiglropghi 6. sThersookimdpatensibefclaimrd@sy, k8 pigh-speed or
Wherefiln the hot sgraﬁ/ process IS ?elect%d from the . .
supersonic ilame spraying process, a high-speed or supersonic arc spraying process, and a

detonation spraying process.
17. The cooking utensil of claim 16, wherein, in the hot spray process, the metallic coating
material is converted into metallic particles and applied to the treated surface at a speed of at

least 150 meters per second.

18. The cooking utensil of claim 12 or 13, further comprising treating the metallic non-stick

coating so obtained by a grinding process and/or a polishing process.

8a



group consisting of a high-speed or supersonic plasma spraying process,
a high-speed or supersonic flame spraying process, a high-speed or
supersonic arc spraying process, and a 15 detonation spraying process.
17. The cooking utensil of claim 8¢ yWhgIeip, in the hot spray process, the
metallic coating material is converted mto metallic particles and applied to
the treated surface at a speed of at least 150 meters per second. 20 18.
The cooking utensil of claim 12 or 13, further comprising treating the

met&liRe SR stick ceBkiRtgeraBiehHta oY B orifhet ipropess dnasgtiae made of a
nickePOISRIASRIOGR A B ARAS T BB HAsaY %&g@&‘éﬂ%@#ﬁ@&%ﬁ%ﬂﬁﬂn (NiAl),

with a metallic hon-stick coating'made of a rickel-aluminum-molybdenum
and/ofNiAilMte)-alhayrmralithdonepased ONitickehalvmitiom (idiAl) cangrdédr af chromic

_nickel-chrome-chromic carbide (NiCr-Cr3C2) alloy mainly composed. of o

carbide(Gafer) c A BRGE A8 e spNB dHseaNBIE cUSHRY WiEh oK Utsndmatisig coating is
e T S A0 S Ao
abrasion resistances.



