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FILM FIELD OF THE INVENTION The present invention relates to
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more specifically concerns fluororesin coating films having improve

permeation resistance while maintaining excellent wear resistance, and
also products containing such coating films. BACKGROUND OF THE
INVENTION In general, when a mem'sabstrate such as aluminum, etc.,
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For improving the wear resistance of fluororesin coating layers, adding
an inorganic powder with a new Mohs hardness of 8 to fluororesin was
proposed in Japanese Kokoku Patent No. HEI 3[1991]-14194, and a method
for imparting sufficient hardness to fluororesin films by dispersing superfine
diamond particles in the topcoating layer was proposed in Japanese Kokai
Patent No. HEI[ 7[1995]-67784. However, these applicaiions, fillers are
included in the fluororesins, thus heat and moisture infiltration can easily
oceur, leading to substrate corrosion and problems of layer separation
between the substrate and primer layer or primer layer and topcoating layer,
or the primer layer interior.

Thus, it is desirable that the present invention provide fluororesin
coating films with improved penetration resistance, while maintaining
excellent wear resistance. It is further desirable that the present invention
provide products having fluororesin coating films with excelient wear
resistance and improved penetration resistance.




Briefly stated, and in accordance with one aspect of the present
disclosure, there is provided a fluororesin coating film comprising at least
two layers formed on & SélNIRRY GRITHE HEVENTEISHNg of at least one
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DETAILED DESCRIPTION

The fiucropolymer used in this invention is melt-fabricable
fiuoropolymer. Exampies of such meli-fabricable fluoropolymers inchide
copolymers of TFE and at isast one fluorinated copolymerizable monomer
(comonomer) present in"the polymer in sufficient amount to reduce the

- meliing point of the copoiymer substantially below that of TFE homopolymer,

- polytetrafluoroethylene (PTFE), e.g., to a melting temperature no greater than
315°C. Preferred comonomers with TFE include the perfiuorinated
monomers such as perfluorooclefins having 3-6 carbon atoms and
perfluoro{alky! vinyl ethers) (PAVE) wherein the alkyl group contains 1-5
carbon atoms, especially 1-3 carbon atoms. Especially preferred



carbon atoms, especially 1-3 carbon atoms. Especially preferred 2 WO
2006/113836 PCT/US2006/014804 comonomers include
) ropylene (HFP), perfluoro(ethyl vinyl ether) (P 200”014804
WIE) zéﬁ%lr% opyI vinyl ether) (PPVE) and perfluoro(methyl vr et ’
(PMVE) Preferred TFE copolymers include FEP (TFE/HFP copolymer),
PFA (TFE/PAVE copolymer), TFE/HFP/PAVE wherein PAVE is PEVE

d/or PPVE E/PMVE/PAVE wherein the alk f
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PERRSES [RYR I RICH YO @R alhaQRIREd Boron nitride, boron carbide,
silicon carbide, fused alumina, silica powder, and mica powdsr.

A fluoraresin coating film that is formed on the substraie aided by the
application of a primer layer is a preferrad embodiment of the present
invention. A more preferred embodiment of the present invention is a
fluororesin coating film that is formed on the subsirate aided by the
application of a primer fayer in which the primer layer contains a fluororesin.

Furthermore, the present invention provides products or other
instruments confaining the above-described fluororesin coating films. An
example of products of the present invention with such fiuororesin coating film
are cooking uiensils.

The fluororesin coating films of the present invention have improved
penetration resistance, while maintaining excellent wear resistance.
According to the present invention, films resistant to blisters and coating-film
peeling, and having filler evenly dispersed on the coating film surface, are



are cooking utensils. The fluororesin coating films of the present invention
have improved penetration resistance, while maintaining excellent wear
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coating-film peeling, and having filler evenly dispersed on the coating
f|Im surface, are 3 WO 2006/113836 PCT/US20061014804 obtained.
Thus fluororesin coating films having improved hardness, and both
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silicon The laver contalnsng PFA resin and filler with a new Mohs hardness of
7 or higher displays excellent wear resistance while the non-tacky nature
intrinsic to fluororesins is maintained, thus, it is suitable for a fluororesin
{opcoat layer.

Examples of preferred fillers with a new Mohs hardness of 7 or higher
used in the present invention include diamond powder, corundum powder,
quartz rock powder, boron nitride powder, boron carbide powder, silicon
carbide, silica powder, mica powder, and powders of chrysoberyl, topaz,
beryl, garnet, quartz, garnet, fused zirconia, tantaium carbide, titanium
carbide, alumina, tungsten carbide, etc. Of these fillers, diamond powder,
corundum powder, quartz rock powder, boron nitride, boron carbide, siiicon
carbide, alumina, silica powder, and mica powder are more preferred, while
diamond powder is the most preferred. These fillers may be used alone or as
mixiures of two or more.

While there are no special restrictions on the particle size of the fillers
having a new Mohs hardness of 7 or higher, those with a maximum particle




carbide, silica powder, mica powder, and powders of chrysoberyl, topaz,
beryl, garnet, quartz, garnet, fused zirconia, tantalum carbide, titanium

W%arg)d 13§Ll‘1m|na tungsten carbide, etc. Of these fillers, diamopd DeNASEzes
corundum powder quartz rock powder, boron nitride, boron carbide,

silicon carbide, alumina, silica powder, and mica powder are more
preferred while diamond powder is the most preferred. These fillers may
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chimedinaroresin coating films of the present invention can be used for a long
period of time.

The PFA resin intermediate layer may also contain a
tetrafiuoroethylene homopolymer (PTFE) and/or modified PTFE containing
less than 1 wt% of a modifier such as hexafluoropropylens (HFP),
fluoroalkoxytrifiuoroethylene, fiuoroalkylethylene, chicrotrifiuoroethylene, eic.
If is known that, in general, the penefration resistance improves with
increasing crystallinity of the coating film. Thus, when the intermediate
coating layer contains PTFE and/or modified PTFE, the average spherulite
diameter of the intermediate coating layer decreases, raising the crystallinity,
with the intermediate coating layer which greatly contributes to the
penetration resistance of the fluororesin coating films of the present invention.
Thus, the inclusion of PTFE and/or modified PTFE in the intermediate coating
layer is a preferred embodimeant of the present invention.

The PTFE and/or modified PTFE included in the intermediate coating
layer can be obtained, e.g., by the radiochemical or thermal decomposition of
PTFE of a moiding powder, fine powder, etc., or TFE polymerization in the



tetrafluoroethylene homopolymer (PTFE) and/or modified PTFE
containing less than 1 wt% of a modifier such as hexafluoropropylene

wibaban flkgroalkoxytrifluoroethylene, fluoroalkylethylene,  pequsannsioiasos
chlorotrifluoroethylene, etc. It is known that, in general, the penetration

resistance improves with increasing crystallinity of the coating film. Thus,
when the intermediate coating layer contains PTFE and/or modified
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purposéihen a primer containing a fluororesin, especially a PFA resin, is used
its adhesive strength with the PFA layer for the intermediate coating layer is
high. This is a preferred embodiment of the present invention.

An example of a preferred embodiment for forming the fluororesin
coating films of the present invention, is to apply a primer as an undercoating
to enhance the adhesion between the fluororesin coating material and
substrate, dried, coated with a fluororesin powder coating material as the
intermediate coating layer, baked to form the intermediate coating layer,
coated with a topcoat powder coating material, and baked again.

Such fluororesin coating films of the present invention can be formed
on various product surfaces. The resulting fluororesin coating films of the
present invention have improved penetration resistance while an excellent

- wear resistance is maintained, thus products having the fluororesin coating
fiims of the present invention have excelient durability.

The fluororesin coating films of the present invention display their
characteristics in particular when used on cooking utensils. The cooking

¥



For enhancing the adhesion of the fluororesin coating to substrates, a
primer is usually applied as an undercoating on the substrate.
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flmr@ggcoating films of the present invention are good application
examples of the present invention. For example, when the fluororesin
coating films of the present invention are used on heat cooking utensils
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Methods used for measuring the properties of the present invention
are described below.

(1) New Mohs hardness
The new Mohs hardness of each filler is determined according fo the
materials list known in the art, and the MSDS specifications of each filier.

(2) Average particle diameter

Each filler was measured for the size profiie by the wet laser
diffraction-scattering method (wet method) using the Microtrack MT3000
{manufactured by Nikkiso Co.}, with the numerical value of 50% of the
diameter being given as the average particle diamester.
{3) Maximum particle diamster



examples. However, the present invention is not limited to such examples.
A preferred fluoropolymer material is a powder. An example of such
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ollowing references: KOKOKU S52-44576(JP 77044576 B), KOKOKU

353- 11296(JP 78011296 B), KOKAI H6-346017(JP 6346017 A). The
MP-102 described in the examples has 10-20 micron particle size,
890-1150 %/}I]bulk density, 9.7-11.7 g/10min MER. Methods used for
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MRUe® 88:ihe main component, mixed with a 3-pm diamond micron
powder (UF-44, manufactured by Diamond Innovation) in a weight ratio of

93: Freparation of test plate |

A test plates were prepared by the procedure given below using the
powder coaling materials.

A pure aluminum plate (A-1100) as the subsirate was surface-
degreased with isopropyl alcohol, sufficiently roughed by sandblasting, freed
of surface dust by blowing air, and coated with a PFA-resin-containing
anticorrosive water-based primer PR-815AL (manufactured by Mitsui-Dupont
Fluorochemicats Co.) to a dry thickness given in Table 1.

The coating was dried with hot air at about 120°C for 10 min and
coated with a powder coating material for intermediate coating a post-baking
thickness given in Table 1 to form an intermediate coafing.

The infermediate coating was topped with a powder coating material
and baked at 400°C for 20 min to obtain a topcoating. The topcoating
thickness is given in Table 1.

3. Property testing

The {est plates obtained were evaluated for corrosion resistance as a
measure of the penetration resistance and wear resistance by the methods
given below.

Results are given in Table 1.



2. Preparation of test plate A test plates were prepared by the procedure
given below using the powder coating materials. A pure aluminum plate

W Qféu]‘,‘%qg S the substrate was surface- degreased with iso @'@Ms@lﬁ%g’lsn 4
sufficl

ently roughed by sandblasting, freed of surface dust by blowing air,
and coated with a PFA-resin-containing anticorrosive water-based primer
PR-915AL (manufactured by Mitsui-Dupont Fluorochemicals Co.) to a dry
thickness given in Table 1. The coating was dried with hot air at about
0PI RMPARd coated with a powder coating material for
ifterrpeigiatesistamsg a post-baking thickness given in Table 1 to form an

intermeglirie testfinge Whe istrsnediae-praiispansiomoed wiite powder
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theaiss s PRfion espiit o abiisin el Bustantis b oAt 65, givieweek

biekevwakie suliseatdugieeinisinbatble fblIBAME SRA64KES836

RS BidPA QAR Anda b kel M GIH RisiSRRS IeRFESiSages drirst, test

plate was stored in 0.7-MPa steam at 170C for 50 h, gradually allowed to
appeardns . . .
cOOT [0 room temperature, immersed in a solution of 20 ? of Japanese
&

nboRfihye s eiieatphsrntione HyaBPisisss) 86 than water at 90C,
obseifecd feeditsteisual theenating, edrrosidriiséics, fatrtedeek intervals,

aﬁdaﬁ\é@'_g@E@QH&*@F&QGE@)@@%&Qrﬁtaﬁgiéfg,scééraﬁ'i@M we4eksﬁvisral )
WAL S oB R R SRR ek, viocal
observation, >2-mm blisters formed 2: after 3 weeks, visual observation,
bW¥earsrasdrianion

Evaluated with the thrust-type friction wear testing method (JIS K-
7218)

The tester used was EFM-IH-EN, manufactured by Orientech Co. The
counter part was an iron cylinder with an outer diameter of 25.6 ¢, internal
diameter of 20.0 ¢, and cross-sectional area of 2 cm?.

The wear test piece made contact with the counter part cylinder,
rotated at a sliding speed of 500 m/sec for 2 min at room temperature under a
zero load, then under a 10 kgf load for 10 min, and the loss by wear was
measured.

Application Examples 3 and 4

A test plate with layer thicknesses shown in Table 1 were prepared
similarly as in Application Example 1 using, as the powder coating material
for the topcoat, a PFA powder coating material MP102 mixed with glass
flakes with a new Mohs hardness of 7 in a 89:1 weight ratio.

The test plates obtained were subjected to the property evaluation
similarly as in Appiication Example 1. Results are given in Table 1.

Application Example 5
A test plate having the layer thickness shown in Table 1 was prepared
by repeating Application Example 1 using an intermediate coat powder



1: within 2 weeks, visual observation, blisters, corrosion Wear resistance
Evaluated with the thrust-type friction wear testing method (JIS K- 7218)

Wf{)%ﬂggisltgsysed was EFM-III-ERN, manufactured by Orlentq,g}ggm‘m@] 4504
counter part was an iron cylinder with an outer diameter of 25.6 O, internal

diameter of 20.0 0, and cross-sectional area of 2 cm2. The wear test piece

made contact with the counter part cylinder, rotated at a sliding speed of

500 m/sec for 2 min at room temperature under g zero Ioz% rﬂj%e der a
p

0akHe RISERIIPRTISIAR SHRA SSL ) ANEET GRAINE LBl tion
Eramphed ey MisdisPprastiitoraebetieritcdsse A8 in Thbte |
mamﬁm&ﬂbwmﬂmmmmlmumﬁxamme Linsinvgzighttratipafvder
'%ﬁd‘lﬁfﬁfi A YIELPRGAR Wa?éa@%ﬂ?ﬁéxﬁﬂ@% BaR 6{:\!2:{'&102
m|x it 4<§ ith a new Q %ES onzf-lpu roc 1 Wel
“?H'@% t (ﬁ@%r SRR UL proper Svall act|on
@mmw d@mmﬁm@wemw@qmﬁe@wf@%w &lRsRaRcTiasRvation Co.,
Arplieationticaarapiedyddasiqiadmheterg i layér thickigbbsadieayi9nt.

Table 'wa%é&e@af@%b@a‘;ﬁse%@é%&@al@ BB RIBAHRING a0
mterm;e fé%;[t%coat o¥v & O 2006/113836 I?CT/USZOOG/014804

)ﬁ%m(? nS|st|ng iR r%%l egd\'?v er cozjltlng material MP-102
(manufactured by Mitsui-Dupont Fluorochemicals Co.) and PTFE TLP-6
(Apmicédictu ExbbypMiGsui-Dupont Fluorochemicals Co.) in a weight ratio of

99: 1 ar)&&@%@ﬂ@@@%@@m&%@%ﬁ&mm@@ senaininydbe R%@@V@ﬁi’e?
oa INg mater, IcCals
BT B ) e e

micron

Dia vation

%at'W%ﬁ'%ﬁﬁ’gﬁ’%Wrgﬁ‘e ;fdﬁﬁ:?é"&lf%ﬁﬁ@?éi“@r ﬁf%g t ratio
ahemafathead syypldite tRepent astechemioriproperting BimitamEaadditive
Anmicegionigmpiaid JResulta s eopivest olridecbafnphcataimExample
6containing the PFA powder coating material MP-102 and glass flakes with 2

new Mohs hardness of 7 in a weight ratio of 2911,

The test plate obtained was tested for properties similarly as in
Application Example 1. Results are given in Table 1.

Comparative Example 1

A test plate having the layer thickness shown in Table 1 was prepared
by repeating Application Example 1 using the PFA powder coating material
MP-102 (manufacturad by Mitsui-Dupont Fluorochemicals Co.) for a one-
laver coating, without the intermediate coat.

The test plate obtained was tested for properties similarly as in
Application Example 1. Results are given in Table 1.

Comparative Example 2

A test plate having the layer thickness shown in Table 1 was prepared
by repeating Application Example 1 using an infermediate-coat powder
coating material containing the PFA powder coating material MP-102
(manufactured by Mitsui-Dupont Fluorochemicais Co.) and diamond micron
powder (UF-445, manufactured by Diamond Innovation Co.) with an average

10



A test plate having the layer thickness shown in Table 1 was prepared by
repeating Application Example 1 using an intermediate-coat powder

_coati erial containing the PFA powder coating materi 102
W%mﬂ)aﬂuﬁégc%[%gred by Mitsui-Dupont Fluorochemicals Co.) and?ﬁ%ﬁl%%FE 014804

additive TLP-6 in a weight ratio of 99:1 and topcoat powder coating
material containing the PFA powder coating material MP-102 and glass

flakes itéj a_new I}/I hs hardness of 7 in a weight ratio of 99:1. The test
oPABG AR A 0t R IEIBRHBLSFHISHT, A8 sppiaRsit powder

Exeaiiprenaresliibate2yrlenafor ablepto@omparative Example 1 A test
plate haVhegttise énterabiskressshowninid ablegomass RieRRIBI2OA
ﬁgﬁffg&%‘h@ﬂ&ﬁ@@ EXRERlfslarsigadng R4 Royvder coating material

2 (manufactured by Mitsui-Dupont Fluorochemicals Co.) for a one-
laver coating, without the intermediate coat. The test plate obtained was
1<PEPRIRpVSefaBY Srilarly as in Application Example 1. Results are
given inA tasieplate ampagatieddeathplien2 s teistywiaie habiag thadayepared
tEVu?K@@%%ﬁ@Wﬁ;ﬂﬁbéf rm)e(%%? L@r?%;ﬁiﬁg a?élr oati? Qiré‘-;&t%‘f E[-):—j\;ining
R T e SR e 102
MITRRBREBRR MRS il srhamicRis Cricror pisadekes
(\GRdias {hiamdaetiacitrbg Didvierad GmpwitiioanQedragih partinie digmar of
WO 20061143/ REJ 31952083 UkARPhPRIKIsHBRISARI BrRMdAA
wigishidatie.at 9L ﬁ#@t&ﬁi_ng the PFA powder coating material MP-102

The

alone for.a topcoat test plate obtained was tested for properties
similarlyﬁg? f??%’f)%ﬁ%é’l%ﬂ%&%éeft%@mﬁr OpEHRARIT %@b%‘; n
cHpRbispiievERRERIsd 3 Remdtspmecaivariiy Tablayler thickness shown in
Table | was prepared by repeating Application Example 1 using an
ir@m@&i@ﬁg@%@y@d@r coating material containing the PFA powder

(Iécl)tfélrrg)%é{; %ﬁ%ﬁlg% g%\fgﬁ%%i gl':f%% l%r:?(%é) sl\gé!%g\flﬁ[i)# F%%g%e 1 was prepared
by repeating Application Example 1 using an intermediate-coat powder
coating material containing the PFA powder coating material MP-102
(manufactured by Mitsui-Dupont Fluorochemicals Co.) and mica fiakes
(fridion 153, manufactured by Merck Co.) with an average particle diameter of
40 pm in a weight ratio of 99:1, and a topcoat powder coating material
containing the PFA powder coating material MP-102 and diamond micron
powder (UF-445, manufactured by Diamond Innovation Co.) with an average
particle diameter of 3 pm in weight ratio of 99:1

The test plate obtained was tested for properties similarly as in
Application Example 1. Results are given in Table 1.

Comparative Exampie 5

A test plate having the layer thickness shown in Table 1 was prepared
by repeating Application Example 1 using the PFA powder coating material
MP-102 (manufactured by Mitsui-Dupont Fluorochemicals Co.) mixed with
glass flakes with a new Mohs hardness of 7 in a weight ratio of 99:1 for one-
layer coating, without the intermediate coat.

11



(Iridion 153, manufactured by Merck Co.) with an average particle

diameter of 40 pm in a weight ratio of 99:1, and using the PFA powder
wipal bggf mal erlal MP-1 02 alone for a topcoat. The test platq,gp}gé%g PEST

tested for propertles similarly as in Application Example 1. Results are

given in Table 1. Comparative Example 4 A test plate having the layer

thickness shown in Table | was prepared by repeating Application

Example 1 rme |ate wder cQ t|n taining
the PEA ALY EUB EMT MG B h2HCh et oy 2P
M@@ﬁjpﬁiﬂﬁtﬁ’éﬁmﬁo@n fedlis @18 PAED i ﬁq‘iﬁlées (Iridion 153,
manufactured by Merck Co.) with an average particle diameter of 40 pm in
a weight ratio of 99:1, and a topcoat powder coating material containing
the PFA powder coating material MP-102 and diamond micron powder
(UF-445, manufactured by Diamond Innovation Co.) with an average
particle diameter of 3 pm in weight ratio of 99:1 The test plate obtained
was tested for properties similarly as in Application Example 1. Results
are given in Table 1. Comparative Example 5 A test plate having the layer
thickness shown in Table | was prepared by repeating Application
Example | using the PFA powder coating material MP-102 (manufactured
by Mitsui-Dupont Fluorochemicals Co.) mixed with glass flakes with a
new Mohs hardness of 7 in a weight ratio of 99:1 for one- layer coating,
without the intermediate coat. 11 WO 2006/113836 PCT/US2006/014804
The test plate obtained was tested for properties similarly as in Application
Example 1. Results are given in Table 1. 12 WO 2006/113836
PCT/US2006/014804 do0 UWmotho ¢ VWa,a000o00'D
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WO 2006/113836 PCT/1752006/014804 The fluororesin coating films

w9 6%939% the present invention have improved penetratiop(ﬂe&]ig%ﬁﬁ%ﬂ 4

while an excellent wear resistance is maintained. The fluororesin coating
film? provis’ﬁﬂhﬁe,yﬁé@,i%r&sﬁmmﬁ&igfb@r@edq@%bt@éaiﬁtmmm have
peeling, with the. filler bei rmly.dispe Mg film ;
e S e R e SR
filim@RiRBesbth penetration resistance and wear resistance at the same
time. Th& Hadharesisivoatiiin il fisiefureidad oyttheprarsnhiavetiprared
ph%%@ﬁjﬁnmi e e iR ahgxoatie tavmRsT Rsistanaf sy aliiparesd
thus, when t re for Ahay
T .ﬁ‘fﬁcaﬂnr%g%Sogﬁ%%*&%heegb?é%ﬁ‘?ﬁ%%%%%ﬁi'%Sé%%%?ﬁ&

coRbifidmrcadneimedaayk et e Al e GRHERea i 3nd are
surditdefocecabliagareniite. According to the present invention, cooking
utensils hendngexsrelipnésiial iiivaarer mre\iresenitinfirdionesive babingved
firps faving  IRIOURLP A B ESIRA R oM UGARE RIS
maRtaRaa: It IS there ofte, apparent that there has been pravided.in

acHBraaBENHIRY (RIS PEBER I BAUR SN SHIEESS RISSHS ARG fully
satisfielighbdaiabiliychadeaptagisetiereinbefore set forth. While this

inventionhas phRegrEersiRg this topioRaliereding Sipectidiembediment
hereBhibie avienL Nl ARG RRY e JURGHIEAUPRSHRAY HRkiRYiRNS
W|I|rbe apparen% o) ﬁose skilled 11 the art. Acc?(rdlngg, it is infended to
embrace According to the present invention, cooking dtehsils having
excellent durability are provided with fluororesin coating films having
improved penetration resistance, while wear resistance is maintained.

It is therefore, apparent that there has been provided in accordance
with the present invention, a fluororesin coating film that fully satisfies the
aims and advantages hereinbefore set forth. While this invention has
been described in conjunction with a specific embodiment thereof, itis
evident that many alternatives, modifications, and variations will be
apparent to those skilied in the art. Accordingly, itis infended to embrace
ail such alternatives, modifications and variations that fall within the spirit

and broad scope of the appended claims.
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all such alternatives, modifications and variations that fall within the spirit
and broad scope of the appended claims. 14 CLAIMS What is claimed is:
1. A fluororesin coating film comprising at least two layers formed on a
substrate, said layers consisting of at least one layer containing a filler
with a new Mohs hardness of 7 or higher and melt-fabricable
fluoropolymer, along with a melt-fabricable fluoropolymer directly below
the layer described above, wherepithganelt-fabricable fluoropolymer has

am Ittvliss%?astit ein the range of at least 1 x 102 Pa-s to about 1 x 105 Pa-s
asnﬁéem-rmegilag#

2 C according to ASTM D-1238. 2. A fluororesin
coating film according to claim 1, wherein said melt-fabricable
fluoropoiymer comprises tetrafluoroethyiene-perfluoro(alkyl vinyl ether)
copolymi{r%ﬂq%@rﬁﬁﬁr@?@mmiﬁ@‘ﬁﬁﬁ%@(ﬁﬂﬁ’@ﬂé‘f@ s formed
clusr acsetistrdianshigt [tyerf leotEisting ahaedsisnedayee senhordigher
hameatiagsh AOR m&%&&y{%.%%%drféemgh%g%ﬂumﬁaﬂ%}f&s@enga"y
ofgdli W, ndum I, guartz rock powder, man-made
o R R e el
atisilyandesreRefRheve Avhaeitis el caltrbimiieteraiges has
Chaimmet visspsihairatherizeginahat thastubrorndSirPacating it formeef 6ra-s
th@ss_ﬂéféfﬁi?}e@if&@by V@aﬁé@@ﬁ?@ﬂ@?mﬁ@ﬂgf - 5. The fluororesin
coating fﬂ."%%ﬁf&%‘?—@&&@%%{@ J‘ilujrg‘; aracterized inhat t%%%r

imer Iaa/er
: T Sinsal
contains a fluororesin. aving afluororesin’ coating fi

d&RelibRbr iRy fuprenaiiser Q,omari%.esvtwaﬁa@mfaama@rgw@%ﬁml,
wiigmgietirerprodobtrisea cooking utensil, 8. A product having a fluororesin
coating fANTAEFRISIHL M @BHTIrY fikR according to Claim 2, characterized
in that the filler having a new Mohs hardness of 7 or higher has at least
one substance selected from the group consisting essentially of diamond
powder, corundum powder, guartz rock powder, man-made diamond
powder, boron nitride, boron carbide, siiicon carbide, fused alumina and silica
powder.

4. The fluororesin coating film according fo Ciaim 2 or 3,
characterized in that the fiuororesin coating film formed on the substrate
aided by the application of a primer layer.

- 5. The fluororesin coating film according to Claim 4, characterized
in that the primer layer contains a fluororesin.

8. A product having a fluororesin coating fiim described in any of
Ciaims 1,2, 3 or 5.

7. Aproduct according fo Claim 8, wherein the product is a cooking
utensil. ‘

8. A product having a fluororesin coating film according to claim 4.
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