DESCRI PTI ON FLUOROPOLYMER COATI NG COVPCSI TI ON 5
-AND COATED ARTI CLE TECHNI CAL FI ELD 10
The present“i(pﬁ&tlipn relates to a.fluoropolynmer - coating coQERrom@I8and
a coated article. - . BACKGROUND ART 15. :

An anionic surfactant has been hithert& added, as an auxiliary for
formng a film to a fluoropol yner coating conposition. However there .
were drawbacks such ' :
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that since foaming is apt to occur, pin holes are easy to be produced
and that, sw@e74iii2n form ng property is 20 insufficient an®CWIF9INI2T8
coating is difficult, corrosion resigst ance and non-sticki ng property
are lowered due to abrasion of a coating film An obj ect
of the present invention is to provide the fluoropolyner coating
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2. above-nentioned fine particlés, and a liquid carrier, and t he
polLyether type resin is aresin represented by the formula (1): 5
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and vaporized is in the range up to a deconposition tenperature of the
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. 3.

deconposed- and vaporized in a tenperature range up to a

deconposition tenperature of the fluoropolyner used in the pr esent

i nvention
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not less than 3, preferably 3 or 4 carbon atons and that a
wei ght of wWeorddiyl ene oxi de noi ety obtai ned by pol yneri fé’frir’%ﬁ%ﬁéwrom
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xyl yl ene di
di phenyl net
the |ike,
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15 (3) HOJ(CHerr]CHerr](CHerr])O)nJd[err]]-CH wherein mand n
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Cerr]Cerr]COO (CH err]CH(CH err])J[err]]&0[err]Cerr]Herr] wher ei n
m n and J2 are the sane as above, and the |ike. From the vrempornt
of thermal deconposition property, the structure (3) is preferable.
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In those exanples, any of the groups in the
= 5- brackets 1is a residual group obtained through alternating
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et her) copolyner (PFA) (the nunber of carbon atons of the 15 alkyl group

i's from IWO{93/408F and tetrafl uoroethyl ene- hexaf | uor oRGENRIBARTE FER)
copolymer, and PFA is preferable ~ in vigw of its excellent non-sticking
property and heat resi st ance. Exanpl es of the

above-nenti oned m xtures of the 20 honopolynmers and the copolyners
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Al so- the number average nol ecul ar weight of FEP can be obtai ned through
t-he met hod described in ASTM - -6- D2

116 by neasyyd It flowrate (MFR), calculating a mel tpcavIroneizty
(W) based %%gﬁe%ﬁation (1) and then yjcalculating the nunber

average nolecular. weight (M) based on the equation (2). 5
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(1) HO (CH,CH,0) , (CH (CHy) CH,0)

H

b
(XHPFH, a3 00, bi75) THRENS S ¥ LR
Yy 2 - | | '

15 (8) Cy7HgsC OO (CHyeCH40) ; (CH (CHyg)
CHy0) yCOC qHgg |
(RX®., alg300, bix75) THRENB I V¥ Lt
) 7 — | - |
HEDNBY o BN, RMARBOE DL S (T) OHE N
20 HFFEL L,
—BA (1D TRENWZRYVI-FARERAFREE
HHoBEEKMELTHR., REXE
(8) HO (CH4ZaCH,0) , (CH (CHg) CH,0)
p CCHLaCH,0) 4H
3 (RXHF, asdstofsEix364, bix69) .
(10) C;HggC OO (CHRCHR0) , (CH (CHy)
CHy20) p (CH4oCHZ0) 4€CO0C 7H g
(XHP, asdetoa5#Hi300, biz60) THREN

a



15 -The above-nentioned fine particles of the

f1 uor opol yrW@ 9%d8i1Be fine particles being obtained, for - BEAFPH01278 _
through enulsion polynerization or thé2 |ike of fluorool efin, and
the average particle size thereof s from 0.01 to 100 [err]m and

0.1 to 5 [err]mis preferable. Wen 20 the particle size is less than
0.01 um a g lyn gopnmingg y Praperty tends to be | owered, and when nore
than 100 [err]m a gun nozzl e used for coating tends to be plugged.

Also in the fi egept HNyEnbi 40, 5t here @enbgzuged> & An5 aqueods o # i A
di spersion of the fine particles of the 25 quoroponner obt ai ned
t hr ough t hiF & &baweznenti oned enul si on pol yneri zation or fine
particles in the form of a powder which are obtained fromthe

above- nent i oned—affti&hus( 1 V) diEpar s&odl BFrdnY the— vielipdhnig fF R @ 78

stability, which is af fected by electrical repulsion of the

particled ¥ i @ Rptifddplb (O tuse #n& & #&rm of the agueous
di t of th f t
G e M oncdik T3 Bl L B €805 00¢ O b m.agr{? e & 3biy0 )

from40 to 70 % by weig esent I nvent 1 on,

t he follow ng 35 hdeOEhIHI c( %oﬁy@t)herd %‘ygfﬁ Pn gh nol ecul ar
f;;feact ants E2R h bea u‘geql tgg% hgr tih d hg gbo%e ‘gegt ié)nﬁd)pol yet her
(12) C17H35000 (CH (CH3) CHZO) a (CH_ZCHZO)
10 b(CH(CH3)CH20)dC'OCl7H35
(KB, asdetooa4HIB60, b3 10) THRIAN
570y s RY v~
REMBFoNIN. MABBO AL S (1 1) oM
HEFE L b, _ - _
15 —@R (V) TRENBAYI-—FAVRRBAFREE
ERoOoORKBAMELTER, R EAH

(19 CHy~O0~CH3CH 03, (CH(CHy CH,O)p H

CH - O~CH,CHy 0), (CH(CHg) CHpO)y H
|
CHy— O-€CHyCHy 0), (CH(CHg) CHpO)p H

(X, a2 300, big75) TREANBT Vv F¥LAE

Yy =z -

20 (14) CHy—O-CHyCHp0)a (CH(CHg) CHy0)y COCiqHgs
CH - 04CH3CHp0)a (CH(CHg) CH0)1, COCj7Hgs

|
CHy ~ 04CHgCHy 0)s (CH(CHy) CHy0)y C0C17H35

) (ﬂ‘l"\ali300\bt175)'c éhé?/ﬁ’h‘ﬁ

Yy 7 -




resin which is hydrophobic and dispersive ih wat er and has

no surface

activity, froma point of making it possible to coat thick. Exanple of
t he pol yet h| gh nol ecul ar 012 .
sur f act ant Qg{”t” or instance, one repr@sented by the for | ZZI ):
5 wher ein R I s hydrogen or an alkyl having 1 to 20 carbon atons, Y
Is ether, ester, urethane t hi onyl or phosphorlc acid residual group C
i s ethylene oxi S oup D opyl ene_oxi de resj dual grou a
is an integdf 6'? é{)% @0@( v % ﬁ%n%g@r Bit®td shod @ 1D

i nteger of # éo 10 ((Ca Db)c represents a residual group obtained

— ;X (VD) '(’T‘ésné'l"):r-—rlb Eﬁ}-}"ﬁﬁii‘%

A ORGKMELTIR, £ & AN
8  (I5) CHy—O«CHyCHp0), (CH(CHg) CHg0),(CHyCHy0)q H
l

(;.H — O-€CHCH20), (CH(CHg) CH90),(CH,CHg0)4 H

CHy — O~CHy CH2 0), (CH(CHg) CHpO),(CHyCHy0)4 H

“

(X, asdeog®#iz364. bizb 9)

(16) CHy~0~£CH2CH 40), (CH(CHg)CHy0)y, (CHyCHy0); COCyq Hye
' .
CHi-0 ~¢ClizCH20)a (CH(CH3)CHy 03y (CHpCH0)4COC 17 Hgg

CHy-0 «CHoCH50) (CH(CH3)CHy0)y, (CHyCHy 0)4 COCyq Hgs

(AP, astdeéosg#iz300. bixéo0) TR

37 vy s RY—-—RERBYShIH, BROBYE O L

0 o (15) oEIEFETL L,

— X (VID) 'cz-snai'u:—rw;ﬁﬁﬁ}%ﬂﬁi%

‘l&ﬂﬂ)ﬂﬁiﬁ]&b‘flﬂ: e

an (l:nz-o ~CH(CH3)CH20)a (CHyCHg 0)p (CH(CH3)CH20)g

c':H-o ~€CH(CH3)CHp0)a (CHoCH0)p, (CH(CH3)CH20)q H
CHy-0~CH(CH3)CH20)a (CHyCHp 0D, (CH(CH3)CH20)4 H

(AP, astdeitos4#Hize64. bid 35 0)

~

15 as (|3H2-0 ~€CH(CHg)CH20), (CHyCHy0), (CH(CHg)CH40)4 COCyq Hgg

CH-0 ~4CH(CH3)C50), (CHyCHy 03y, (CH(CH3)CHg0)g COCy7 Has
cu2 0 ~€CH(CH3)CHy0), (CHaCHy0), (CH(CHg)CHg0)g COCq Hgs
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t hr ough alternating copol yneri zati on or random

copol yner i 2¥Oi9319112 the formula (111): 15 R- RCUIPYIMLH. VR
(ren) wherein R, Y, C, Dand b are tHé sane as above, the sum of a
and d is an integer of 30 to 2,000, 20 the forrmula (IV):

R- Y- Da- Cb- Dd- Y- R (1v) -wherein R, Y, Cand D are the sanme as

above, the sgm-pf g 25 did S -angi nregerg o 00« b i - r
o a0t EE 4 75«;}*6}]30%'&&(%:% 500728 &0 B0% D W& Anmme s

Z-[-Y-(Ca-Dogyc-y-Rl B 7 ) o (& B08F & wegein Z is a polyvalent

al i phatic saturated hydrocarbon residual group having 1 to 5 carbon
atoms, R is hydkogedd I Brivam ikl ikhayi ol 1D te- 201 Your oR & ofp.3 Vit
is ether, ester, uret hane, thionyl or phosphoric acid residual

Yy = - F LR E%?ﬁﬁz‘%ﬁﬂ%imt‘ﬁﬁhaliauﬁé
5 HOLYPT E0ADS—fR (I11) XFELL. % 7.
2HEUEEHCBAEH O, — &R (1) ~ (1V) 254
PEAEDRELTR, REXHTRTOMEEbENR

HETH I, LT VR V78 2HEFT 3 &35
A (I & (1) t0@s4bENEE L, 20
0 B OEGAOFETLLVHEAIS DR ELTIR., £ &1
HHMBE®KAFTO (7) & (8) iz (10) tof
AEbHE. (8) & (9) Tk (10) to@assd

TR EHrBRSBMEOESHEET L W, | |
. FXRBBHALCHFOTR—-—HBBRX (V) ~ (VI TR
PRV —-FLRB2FREEREANZEBCA W 3 12
WO LTI DEDS —BK (VD) HFF L L.
. 2HUEAEBHVIEB B, —BRX (V) ~ (VI
K s8sabHELTR, L EtAHETRTOHEHS L
EHTFETH BN, BBELTLRY 7 ET 3
WO ANMNS (V)Y & (VD) oEaabeHIFET L,
P VVORGAOEETLLVWAIEDEELTIR., -
ARWRRAGHTO (183) & (15) £ (16)
OEAIEDbE. (14) & (15) &x w(ls)&
M0 bEUEIBABBEO ED SFEL L, _
25 BE.MWE—BX () TRENSZAY~F VT
g &Maa begsdEdpw, WR—HX (1) THRI L 3
RV Z - A RBIFREEEASNEFE L b, |
ARBVII B IRRBAELELTE, R EAHAS & T

&
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35 group, C is ethylene oxide residual group, D is propylene oxi de .
residual group, ais an integer of 30 to 2,000, b is an'integer of 20
to 500, c¢ ig¥dotiLoer of 1 to 10, eis an integer of 1 tgr¥ipror01278
(-(Ca-Db)c- represents a residual 15 ' - 8 -
group obtained through alternating copolynerization or random _
copol yneri zation), the formula (M): 5 Z [-Y-Ca-Db-Cd-Y-R e -
(V1) wherein Z, Y, C, Dand b are the sanme as in the formula V),
the sum of &Kadd 4 r%s Hn 7 egdr—ofv30 1B £ ob07 U 7 — dk § niBgBr BiW'T

to 4, 10theLorrruIa(VII) Vo BT NI~ NREDODT NI - NVE.
TF b rrrZ7VvVa-n, vxFvorvrsr&Zryva-—-ni, bYyzxzF
vevZZyva—-—n, Yy kY v R EOBETNI - NVE,

5 T b REDY P B SZTFALT IV YT FN
TV 28 —NT Iy, VXTI ) —NT Y. by
Ty ) =-NVT7IvuEDTIVVE. FPIN5EEFpDT7 S5
BREDL—-FNBEBELDODRAMWNR DT SN 3, = h
SOFTHHE 7 VA oBEAROMBFOoORBMRBIE, &

vV BEDOSd»PoKBIUKEYZT Y /) —-NVT I vEiEoE s

EbediFE L i,

. FRBIZEWHWTIRR, #ﬂﬁt%owﬁ%iﬁfxbth
WEAN., R A REEBFICL 5% (E&%. UTrH#)
LTFTo®ET., ez, #5002, CO9~C11

15 DFEFERRIAAKRKFTULCOoOBHRERE *BREE L LT
Buwasoerhos 3,
‘ FREHILIFOLVTR,. EBREF. B CHAIOLLESR
HF. &B7 L —ssriohoo 2BUEDT 4 5 —
" EBMT BN TEDZ, cH SO 7 45— i BERYE
2 MLOWEEBELIED., Chod>B5T6REENE MK
CEREtEIsAETEHEELL,

ERHTFOMFEELTH. 10~100s2mThob.
15~50umThad3edFgElL. HFEHR1 O £
mMARNTRBEEOWMBRE DB EZ3MEANKSL, 100

% tmEBRADEEMBREXEBETIEIHEANS 3,
ﬁﬂ?&ﬂéntgﬁﬂ%&bfw‘L&i&TiOT
Fe 038 COBBEBERBOTRCIVWERRR
_%i:mabriéna%mfﬁao



Z[ Y-Da- Cb-Dd- V-R| e (VI1) wherein Z, R Y, Cand D are the same
as in the f3YQAT411L  (v), the sum of a and d is an integer SCYFIPH2ERQ -

bis an integer of 30 to 2,000, e is d6 integer of 1 to 4, ~or a
m xture of at least two thereof. Those are hydrophilic because
-ethylene oxide residual group S contai ned therein. 20

In the formulg glb) . when, R i st hg alfkyb Ahgr # snupber 9f,ut§ =y
carbon atons is preferably from 1 to view Of thér

deconposi tion, propeptyy =ltyig prEg %abl e;v v #hat ¥ s gghe %h‘er or.,
ester residual group in view of the t her mal decorrp05|t|on property.
It is prefevalll & thap Ja Z5h i3 Ah.i nfgeder of&4® td 4608 Fn ¥iew, ofthe
film formng property and the thermal deconposition property, and t hat
b is an intedger=of73& 8 (Efborﬁthe&@/\pblﬁrt Ebf&: L mhilgkdnidg~ 1 0 O
property. In view of leveling property, preferably 1 to 5. 30
In the 5orrm|@ @1H) D whedERK & et A k@u u tmeii H Ruide &R M JHc B8 Hén
atons is pref nyfrom 1to _18 in view of the thernmn

deconposi ti o ﬁor"%pért"y B 58 2 HpPererdbl@ Ghat m %sﬁhé & hisr FBris
ester residugy AP E F+ s mm » 5 5 .
EEBHBITI SV TIRBA+O0OFNAEZR VI S ENTE,
REAFBRIAEAIANANVIPBEOERA. YV a3 —-vt1n
D

F o

0 B EOHEBHA., A F LMD -, PVA, #VEFY
LE=ZLVRYUT-—BEORKA. CO~C110%EK
FRILKE. VI - LRBREEOVRY ¥ 7 H ., B
m%ﬁv\&vﬁs\h—$>75w BTEOEMNE &

FBAEOFELLOBWT L & < .
5 UHEIVNADELKOEREN TS
C B35 %LUTTHD, BEMBHNS
HEEERSBERNS 3,
NESETORAYU T —F A EMESSUORNERY = —
rEBmoFREEENOBARELELTROTA L., B
20 JINVFoEBEAROMMNFOERZERTO. 1 ~300
THD., 0. 5~100%KEELL. 1 ~30 % H
SIKFFT L. BEAEHXO. 1 ¥ RBTCRHBRE NS
bh#Ll, 300%2EABLBMOUBRT & LG,
."EiiEB‘?ar5—0){Eﬂ§'ﬁ_tbfii\.:ht7wﬁ'n§é
2% kDA HERXX®TO0. 2~20%TdHbH, 1 ~15
K THBCENFELC, 2~10%THBIERE D
K E LS, BEAEMNO0. 2% RETH 3 L 8Mo R
Eﬁﬁ#b%(ﬁé@ﬁ#ﬁb\ZO%%ﬂ A5 &k

OFEMBEELT
% LLTFT . &L
% B X 3 &I
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view of the thermal deconposition property. It is 35 preferable

that a is anlnteger of 20 to - 300 in view of the film formng

property ? thermal deconposition property, and t paiigpoiaazm
i nt eger of 30 to %0 from the Vi ewpoijpt of the thlckenl ng property.
In view of the film . 9 - form ng

property and the thernal deconp05|t|on property, d Is preferably an
i nteger of 2Q to 300. In the formula (1V), when R is the
al kyl', the %lﬁnﬁérﬁoT i Vs Z 4Bl Bt s o preferably from1l to 18 in 5

et Vls the ENEE S R SN Y 7 ol e BB B EE 2
Lo 80 i n vi el B BEL F ol Opﬁ"%ﬁé?{ W H0E Fra® BRI 0% 2
deconmpositiop, 2 = & M & L. XBENX2 0% RBTRBEMHE
5 RTEBVHEANSD. 80%+BLB3EXTVL—T#&
L ERAR S B, | .
AR BPoOoITNABELSGKI-F4 v rEBEMENE T
BRRB. REXARUSDFQOISUFTHEB B 5h 3,
EEBATEBLINA 0 ELHKOUBNTFORED & &
0 9 0~110% (EHEX. UTRAME) 2Ah. BT
745—0.1~10f8%\#ﬁo£91-?»§ﬁ
0. 05 ~1628., WERIT-FILVNEARSFRE
BEREBWS LS RIEBEE®EMNO. 05~16 2%, &
REHK2~228., SERCELCHEMMO. 05 ~1 0
15 WEMRFLALT,. 5~30CTT10~405Miy—1iz
BE3FTTHBRBLTEARHO I VA ELSEKITI -F 4 v
ERHNLon 3, :
RV oOHRYErEHEEHCRETIFEELTRE
HOFEILIhEES, REAHLEEB. k—0—. #5
20 x‘ta'i-yyxfxamaﬁi—#y F73 X PFPULTHE
ftLiob, 754 < —-BAEMW (F1 T % (%) 8.
RY 702+ A NWEK-1909BKN) 2 TFT%&b L.
HEXPIIBRRET 2D, EXPERXRST VLV~ o0 -5 —2a-—
FA S ERBEI S~ T U KT A—F 4 L, &
% LRBRLLEERDFO IV oEBELENERT 32 01
Eﬁaﬁg(34o~415€)f10~3q9ﬁﬁﬁ
FhiE e,

COEEFOFAMEBKROEZELTR., 830emllET



10 property, and that b is an integer of 40 to 600 from the Vi ewpoi nt
of the filwodmmmang property. In view of the t hi ckeni RGTAIBYTEMB; y -
and t he t her mal deconposition pro@erty, d is preferably an integer
of 15 to 60. In the formula (V), it is preferable that
the 15 nunber of carbon atons of Zis 2 or 3 in view of the

t hi ckeni ng operty n t - e siti=on r

and that whe R%| Sy t1'|-'e pgl %/I& [kﬁe“nmf l’i ?“écﬁmc‘ar b'-'.(;noat”orrxlﬁs)i %ﬁ ?’m z>1
to 18 in vie fant iggk@niyngy . &rgpest ghayngl — + ) H
deconposi ti ongv E?d%e%ﬁha%k-?l SPZJO" prgf Z?a’lgﬁ iﬁ ﬁg‘b ﬁeﬁt]ﬁ%r ojr est e—Fr *

resi dual gr‘oulg ﬂt;-'?'n?itﬁﬁ e Reaypg{ ng Hf o tReyx fliedmt Feaprgo st FpE H¢

property. 't ™ preferable that a is an integer of 40 to 600 in

vi ew of & haw i fE T g mBng wrQpeBty0 and? Ohey trhend# FHelonposi tion
property, b is an integer of 30 to 120 in view of the 25 thickening

property, sc i s B Bl @O M dview: & £hdf & BMelBEng Bropekt | anT
e is 1 from a point that the deconposi tion property is good when
the coating i3 bakedy ® B E IZ b 4n& theB BB FWY, T BHE KD &
preferable that the nunber of carbon atons of Z is or,3,in view of
the 30 thicHEinfidit fEofedbyE &nd 3tfic @ Mhée?Pnlll & é':e&nﬁsﬁ't forfs H» I b
PO o B o R £ R
BashsBEastuoBEECLWII2DHE»S 2 65N3B. &
0 EAHRTYULS, ANLT ., BE. EBEBE. K15 -,
R4S BME. A -T VHRAERD . 19 vE®R. V5
s H ., KEB. 7V V@R, BREAR Y P, BXkbPL—-. B
h&E YRV, TE, ¥Ya-—-Fh, YRT7. 8 —=-N, &
B, ¥4, do&b, 2T ho 3T E. 8
5 T vyt ZOHMRKIERAI YFF (FIKFEXKET
RA) 3UHBXHIT 5h 3,
EARPO 7T NADESKI-F 4 v THEHBEBIZ. K&
AdHSDFEFOII>IDbLbOMNEFELL 5N B,
(1) |
20 (A) 7Aoo BASEKOMETF
C(B) —®R (1) TREASZAY T~ F KM
(A) o EREX¥XTO0O. 1 ~30019%
(C) MR BH | _ |
oM. ER X TE. WERE. BRAE.
% EHFHIIBALBRBMEBRTE., BEARDNXLEY =
nTwIMRE. EMMEAKLEETE B, |
EhFELLR, |

(A1) b5 7vtoxF Ly REAGKORBE T

N

A I L

3
X




de‘cdrrpositi.on property. Y is preferably the ether or ester
residual group from the viewpoint of the thermal 35 deconposition

property. whblensbfrz Preferable that a is an i nt eger ofPCABPYVORZI® | N
view of the film formng property anggthe thermal deconposition
property, b is an integer of 30 to 120 in view of the thlckenl ng
property, dis from 20 - to

doconposi 1 onC. Br apert g ghg ¢ Zt”i“gq B e ot tlhte‘ﬁat"t‘?r *
TP formia P ow 1) % PORE AT ar o R 1.8 O cgrébn
?ﬂ%?ﬂﬁﬁgﬁﬁ%%$ﬁ§wﬂﬁﬂﬁﬁﬁﬁ%m®F$T
number of its - @ FEYPYR . L b ERONTE, HEEE. BEA
s #. ENHBERCBELARMABR TS . BARY & L&
b hThwae a3, v EPHIExEEETE 3,
ESoIREFEEL LR
A2) PTFE. PFAIU/EFLLIEIFEPOWMSE
- |
1. (B)Y —gxk (1) TRENBAY—-FNVRHIE
(A 2) 0)2&5#?0. 1 ~320%
C) MH#E&

COEBEMIZ. TSR R. HEBEERKEECEL - RK

7~

BRTE:. BERWH EB ) SATLIWREIE. & 5
5 BB I BELrMERTE S,

(2)

(A) VA DEBEEHOME F

(B) =R (1) cRa&hB3RYV T —FLEMIE

(A) ODERE®%® 0. 1 ~300%
20 (C) — R (1 1) ~(VII) TRa&hsdzPH{L
b1BORAY T —FARBAFREEERM
(A) o EREXTO0. 1 ~3009%
(D) MREHK
CoHEBEME. ERoHTE., BRERE. BR A K.
5 EHEBCEN-BBABRCTE . BERGHEB D &
hTwisMEE. EPMERL#ETE 3,
o FELLE. '
(A1) # P57 VA DxF UV REAKOMET



éarbbn atons is from 1to 18 in view of the thermal 10
deconposi t iwo97@eiRerty. Y is preferably the ether or PCEIPHE01278

resi dual group fromthe viewpoi nt of the t20er nal deconposition
property. It is preferable that a is an ‘integer of 15 to 60 in
view of the thickening property and the thermal deconposition property,

b is an integgergof 40 060'ini\Wft Bol | f QL m PEORE ey, d
is from 15 € Bt 60 éﬁ 3\'/S‘Tte gf )t h.ecvt';ﬁi (ie*rlﬁ ?"(ge -gr ol{;]ef'ty glr’?gglt’h’? ﬁ%l
deconposition property and e¢ig 13f%o0 i _ phe ~Jeaqorpogi fgk on
property is good when thé %co%t?ngb_lgsm 5&?@2{3. 20 -1 0 ?htgb
above- ment i ongdc p? yeLhgy st typp 1 High R X Mpl-egultary surfackany Fasg &
the thickening and film formng functions, and is, for exanple,
a hydrophilic high F Bolggce $ fpurfactant having a Iipophilic

portion at the propyl ene glycol noiety and a hydrophilic portion
at the 2% ethylene glycol mii &yl )The EirEadk ¥ Ts0decodpesed Gnd %
vaporized in a tenperature range fromaround 250[err]Cto a mel ting
tenperature of Phd Bodk-#edki oned 1 uoropol ymer, and is capable of
being in the formof an alternatin copolynmer (for exanple, in_case of
a=b = 1in &&%ﬁmﬂ%ﬁﬁ&ﬁ@ deiic B SRy R B (o & .

cramie theg @ AR £y @Vh W 8l 2 YR S HRE «
gBTE 5, -
10 E ot E L .
(A2) PTFE, PFABIU /&~ FEPODOMHK
¥+ o _
(B1) — g (1) 3 LWTRINKERFTS 5 =&
VR WME .
15 : (A2) oEBRE¥TO. 1 ~300%
(C 2) —@X I1 1) BB WTRMBKEREFTH 3 48
Vx-FLVRBFFREDE & A
(A2) oERE®¥TO0. 1 ~300%
(D) BmR B4 ,
20 COMBRBE. sSoLEBROE. KR, HRAHLE
 hERMARECTE. BERBHKEBRO SATO S HE
B, a3 s EPYHMaBLtERFTE S,
o EFR, REARESOTERRE E S S T A% B
BBy a0, FRBPIE - ASODBIKBEILhZ boTRE
25 i, ' ' '
KXHEH1 . :
SPERTRTHRSERBRROEFETCREAEL &,
(1) PTFEXKEESHHE (¥4 F T % (%) B4y
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éxaﬁple, the formula (I1) or (V)) and the like. From the Vi ewpoi nt

of , easj ness
represent ed

of " the thickening, at |east one bl ock copol yner

formula (111) is nost 35 preferable. PCT/IP97/01278

The weight —average nolecular weight t he et hyl ene gl ycol
noiety.- of those polyether type high nol ecul ar - surfactants .is
from 1 10[err] to 2 x 10[err], preferablyfrom 2 X
10[err] to 8 X 10[err], nore preferablyfrom 8 x 10[err] to

10[err], and the wei ghtZaverfge ndl etutar’wei ghtD — df « hEd Wo@l%n@ % D

ghyel ey s Lo Y %%&X”%%@y‘mﬁﬁéﬁﬁﬁﬁﬁ

inen, the ver o aer %, LAV O 150 5 20 L B — 5

10

16

25

gl ycol

(E O = 10)%6%“3"5b’(‘h5))
150. 0%

(2) RY=Z—-—FLVFWHBE VI sy (ZHAEARIR

(%) MR-y YUA-200. FEH 2000
DRYF PSS AFVYISYYA—-~NEYLVSY R
SaA4 vy P ULERARBIY ~Dx AT s v, B-

B4 30 %)
| | 6. 0%
(8) 25 %5 7Y LVEHBRF: PY U LKEHR
3. 68
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10[err], there is a tendency that phase separation occurs and

there is a
whi ch nmakes

~_thus
uni form diWOH¥PHA is not obtained. Wien nore than 10 2 xPCT/@PE/1278
tendency that the dispers2on is t hi ckened too mnuch,
sprayi ng i npossi bl e. \Wen t he wei ght average nol ecul ar
e above-nenti oned propyl ene glycol noiety is less than 1 x

wei ght of th
10[err], the
apt to 15 o
t he dropped

than 3 x 10

¢ 45 R 7 stgndengy Fh% ﬁ%‘“)”g)or%dgﬂggﬁ % 9 & &0k 0 g,

ccur dueto insufficie I'cKkeni ng

err

cracks” occur on

wﬁwm£®@w At L pe 1 of zbaki nogy 5 SWhen gy g

, there is a tendency that the di spersion’is thickenel

too nmuch, whigghgarekes 9prayings ) wERsgires 38 & L £ & %B@wlﬁmm

er type high nolecular surfactant represented
formula (11 $& 6 itk © E nsttadced ¢ m(iD) 78 Baddod pOIFRNEE U epr Selt @d

b ' CH CH 0) a( CH( CH CH 0) bH 25 wherei is 300, b

"L 75, |5 (35 & rlanBortpll ekt rdpoingedgbR B & B T 5 0 4 m O R
CH CH @) CH( CH CH Ob H

Wob, 16 P Bt L Bhad { B i Ko Mok Enck ok 1 BBLIK (85 Debt B %

preferable i r}i._v’i&evx’S% oofﬁ IE ‘tihq;n% ac)ie&ongo?étj_or};pgop}griy.

the polyeth
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Exanbl es of the pol yether type high nolecular sur f act ant
r-epresent ed t he forrrula (III) are, for I nstance, bl ock

pol yners re 6«‘ %ﬁi PCT/IP97/01278 -
HO(CH err] err a(CI—I(CH[err])CH[err]O) CH err]CH err]OdH 35 wherein
the sumof.a and d is 364, b is 69, (
C[err]H[err]CCIJ(CH[err]CH[err]0)a(CI—|(CH[err])CH[err]O)b(CH[err]CH[err]O)dCO
Cerr]Herr] wherein the sumof a and d is 300, b is 60, and.the |ike,
and the structureddl il B dietaPet n vEREOES the’/Thér UD D T 3| & L (¥

E)ollie'zher tyggcﬁr%s%&gﬁﬁpgt sﬂ?fﬁcﬁﬁb ﬁﬁurg Ei(*gpcvl eEyOf Eﬂg
HT@&&ﬁ%ﬁ%wwmﬂ%ﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁ%h5
whereln t he ¥r’mo@la2and is 64, b is 350,
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,12. | L
(C[le] H[err\]’@wmﬂm[err])m[err]O)a(CH[err]m[err]O)b(m(.CﬁFemm'{%rr]O

ydcof err]Herr]5 wherein the sumof 24 and d is 60, b is 310, and the
like, 10 and the structure (11) is preferable in view of the

t hermal deconposition property. . Exanples of the

pol yet her t'%pec- ;@_r gh ﬁrﬁe@ugg ﬁur; apt antes @ ?§n§e¢ ‘Tb t he
formul a I'ns ance (‘1§) a random pol ymer represent ed
by; err] O(CH[err]CH[err]O) (CH(CH err])CHerr]OJerr]H

CI-I-O(CI—l[err]CI—l err]O)a (CH(CH err]) CHerr]ODbH 20

CH err]-0- (CH SEriECH] elr JO B (CHCCHR enr | G &F r JOYRHE B -‘L\frhelbelﬁ ais %
300, b is 75, (14) a random pol yner represented by
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30 thérein ais 300, bis 75, and the like, and the structure (13) is :

preferable in view of the thernmal deconposition property.
Exarrpl es ofﬁéﬁlﬁghyet her type hi gh nol ecul ar surfact ant pet AR89t ed
t he (Vl) are, for 35 inségnce, bl ock polynmers represented
by,- - 13 -
CHerr]- C>(CH[err]CH[err]0)a(CH (CHerr]) CHerr]O b (CHCH err]O dH
(15) CHO-(CHerr]CHerr]0O)a (CH (CH err]) CHerr]) b
(G{eH]G{eH]m dH CH2-O (CH err]CH err]O a
(CH(CH err])CH err]O b (CHerr]CHerr]0) [err]H 5 wherein the sum of a
and d is 364, b is 69, CHerr]-O(CHerr]CH err]0)
a(CH(CH err] CH20) [err]CH err]1O d rrlHerr]
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(16) CHO(CHerr]CHerr]0) a (CH (CRerr]) [err_é!o b
(-CH[ er r ] CHV®@BT/891a2 COC err | 17H err] 10 CH err]-0O (% _#ﬂ”@?’s
[err]) a (CH (CHerr]) CHerr]O b (CHerrPBCH err]0) dCOC[err]H[err]
wherein the sumof a and d is 300, bis 60, and the I|ike, and t he
structure (15) S preferable in view of t he t her mal

d iti 1 4 el es the 1 pol _

t%gmoﬁ: glhOn f)ggrél)y# x5 surfgct anip represent(:a:d B it ¢ Flepo ?g'%lnue%a
VI t D I t d N

ciferr1-0 (T (%Hfir i PRI (A ETR T RATE (f"oﬁ'[ A R 9
CHerr]) dH @04 7 3 7!@%%(%)@06‘0}@@%5@&\
(CH[err]CH[err]O) (CH(CR[err]) CH err]0) dH :

CH err]-O (Cpt (eHper+] BECH qr rffOpka{ Qi e tEOK &b BY). b3k QY E-Hikewr [ h T

CH err]0) [err]H wherein the sumof a and d is 64, b is 350, 25
CH err] - G(G—K@I[e‘.rrc]:cﬁeh]z‘ﬁ))é oflCHerr]CHerr]0) b (CHCHerr]) CHerr]O
dCoC err] 7H err] (18) CHO(CH (CHerr]) CHerr]) a

(CHerr]CHerr]O b (CH (CHerr]) CHerr]0) dCOCJerr]COCerr]
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CH err]-O (GH(CHerr]) CHerrlOa (CHerr]CHerr]O b (CH (CHerr])

CHerr]O dCOoCferr] Herr] 30 wherein the sumof a and d is 60, b is
310, and t@ﬁ Héfu and the structure (17) is preferabl epcispémovrn

t he NP decorrp03|t|on property. In the
present invention, in case where the 35 GBI yether type hi gh

nol ecul ar surfactant repr esent ed ' theforrrula(ll) (rrr) or
(I'V) is solely used, theforrmla é d.g referableln vi ew of

easi ness of the thickening, at least two
surfactants are wused, for : - 14 -
exanpl e, all conbinations of the fornmulae (Il) to (lIV) are .possi bl e
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5 the above-nentioned exanples is, for instance, (7) and (9% or ‘&10),
(8) and (9)wWoOr7M@d? or the like in view of the t her mal %28, -
property. Also in the prese@ invention, in case where the
pol yether type high nolecular surfactant represented by 10 the
formula (V ), (M) or (VI ) is solely used, the formla (VI ) is
preferable in R of easi ness of the thickening, and in case where
at |east two suffactants are used, for exanpl e, all conbinations of the
formul ae (V) to- f¥ist a(eln)possmle and a conbination of (V) and

(M) is preferable 15 from a point that the leveling property is

given by thi cRer+nY¥. — IQ1a thaD wase,C dhe YrefeRred conbf hatliyn
of t he above-nmentioned exanples is, for |nstance (13) and (15) or

(16), (14) and ( ¥)ok (HG.) k(N 1 JiBesnkvitkubol 37 ik Bhtrpla & d &
deconposition property In case of a conbination use with the
_pol yet hers t@pérﬁsﬂh 3er‘r'e2eﬂthD By ¥ Bode-Fentioned formula (1),

t he pol yet her typ&hﬂgh nol ecul ar surfactant represented by the formula
(I'1) is preferan CIv) Exanpl es of the liquid carrier in the
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such as ethylene glycol, -diethylene glycol, triethylene egcoI or
gl ycetin, a ketone such as acetone, an amne 30 such- as

di et hyl am ngo 974eisei et hyl am ne, et hanol am ne, di et hanol poroPe7/02278 = -
triethanol am ne, an et her such as og tetrahydrofuran, or the Iike.
Anmong them water and a m xture of water wi th diethanolanmine are
preferable to prevent  coagul ation fI uori ne- cont ai ni ng

pol ymer 35 'par(tjielnﬁs drtPgreYor'nYI ':‘h %’l ewp@lsﬁ]t'i \ﬁh‘h% o for‘? % b

property.
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of not more than 15 % (% by weight, hereinafter the sane) 5 in the

conposi t i on.WO097/40112 I'n the present invention, a filler PEFARIHAI2S c o
particles, mca particles coated wBOh pi gnent, nmet al fl akes
or a mxture of at |least two thereof can be added. Those fillers have

a function of enhanci ng abrasion 10 resistance, and from a point

 fun 0 resistance,
Thesi 2 of the T Bo Rpa tBofes Pk ont Ho& 150" % 1 4, K ot MR

from 15 to 50 [esflpop ?@ﬁeggglanﬁru °6° 1 D L IF FER i:hg@ #0d3 85" Jymy

t he abrasion resistance o t1ng m tends to be ['owered,” and
when nore than WOE & rffmather , Doy gKifpoHOropdr ty Ledsyt@ ey m o
| ower ed. . The mca particles coated with pignment are ones

prepared by cdktangd Ehdil sbdite Bt foreds nkcdh arkid ap & hwitix ag, h
pigment, . for example, Tierr]; Fe2derr] or the like 20 through

vapor - depdsi ti ord ol @i et eri ng net hod. Exanpl es of the netal
fl akes are, for instance, titanium zirconium alum num - zinc,
antinony, tin, iron, nickel and the Ilike. Titanium and
zirconium are preferable in that they are hard to rust, and
their size 25 is from 10 to 100 [err]m Wen less than 10 [err]m the
abr asi on resi stance of the coating filmtends to becone worse, and

AR O A R




V\,hen nor e than 100 [err]m the non-sticking property tends to be

:dowered. In the present invention, there can be used 30
various additives, for exanple, a drying agent such as ‘cobal t -
oxi de; a defoam ng agent such as silicone oil; a t hi ckener such as
met hyl cellul ose, PVA or carboxylated { winyl polynmer; a leveling
agent such as an aromatic hydr ocabon having 9 to 11 carbon atons or
a glycol type 35 solvent; a pigment such as titanium oxide, red oxide
or carbon bl ack; and the like. TDESCRIPAIONI ves nay be added
t hrough wusual nethod. The anount of addition thereof is not nore
than 50 % preferably not nore than 35 % on the
- 16 - basis of a weight of the above- ment i oned fl uor opol yner.
Vhen nore than 50 % the FofoROPOKYMER CORTING 'COMPOSPTION

- AND COATED ARTICLE

TECHNICAL'. FIELD

10 The present invention relates to a fluoropolymer
coating composmon and a coated article.

BACKGROUND ART

15 An anionic surfactant has been hitherto added,
' as an auxiliary for forming a film, to a fluoropolymer
coating composition. = However there were drawbacks such
that since foaming is apt to 'occur, pin holes are easy to
‘be produced and that, ‘since film forming property is
20 insufficient and thick coating is difficult, corrosion
resistance and non-sticking property are lowered due to
abrasion of a coating film. : ' _
An object of the present invention is to prov1de '
~the fluoropolymer coating composition which incorporates
25 a specific polyether type resin particularly in the form
of emulsion and is capable of coating thick and forming a
coating film excellent in abrasion resistance, corrosion
resistance and non-sticking property, and to provide the
article coated with-  that fluoropolymer coating

30 composition. ' |

DISCLOSURE OF THE INVENTION

35 : The present invention relates to the
fluoropolymer coating composition which comprises fine
particles of a fluoropolymer, 0.1 to 300 % by weight of
the polyether type resin on the basis of a weight of the



:Iosi. _ . The amounts of both the above-mentioned specific 5

~.polyether type resin and polyether type high nolecular sur f act ant
are from0.1 to 300 % preferably from0.5 to 100 % nore preferably
from1l to 30 % respectively on the basis of a weight of the fine
particles of the above- menti oned - | @roepol yner. When less than 0.1 %
there is 10 no effect of the addition, and -when nore than 300 % the
-coating filmcannot be forned. The anmount of the

above- nent i onebovmemtipsledr onfine @agticles,20ang paefldquid y darvier,1 and 15
% nore prefegpdly olyeéﬁé?mtfpéore%@n%i%” bhey essstr%gﬁég%‘t%ata y'eight of

the 15 filler an : | uoropol yner. \Wen % "t he
abrasi on resi 5HRE ‘the coating filmtends to becone wor se, and when
nore than 20 % the non-sticking property tends to be | owered. '

The solidg concentration gf _ait fl poropol ynmer 20 cgqting conposition
of the pregent i nvention isﬁaT‘rYoTXAe"Z&)'fgp 80 % preferably from 40 to 70
% \When the concentration is less than 20 % the coating film

o 1 0, o]

onds oL tomthein, RO g batiTog AR nth LA Cid“chogIRTSY
the fluoropoPynén allkwlihgving 1 to 20 carbon atoms, Yt is ‘the same' or -
different and each is ether,. ester, urethane or thionyl,
10 A is alkylene oxide residual group having at least 3
carbon atoms (A molecular weight of an alkylene oxide
moiety obtained by polymerization is 1 X 10 to 1 %X 104),
B is urethane, thionyl or phosphoric acid residual group
(in the parenthesis is represented a residual group
15 obtained through  alternating copolymerization), and a
temperature where the above-mentioned resin is decomposed
‘and vaporized is in the range up to a decomposition

temperature of the fluoropolymer. .
Also - the present invention relates to the
20 article coated with the above-mentioned fluoropolymer
coating composition as a top coat so as to form at least

30 im thick molten coating film.

25 BEST MODE FOR CARRYING OUT THE INVENTION

The present invention provides the fluoropolymer
having a major feature of particularly making thick
 coating possible by employing the specific polyether type
30 resin in the form of emulsion. | |
_ The above-mentioned specific  polyether type
resin is a resin represented by the formula (I):

R-Y-(A-B)-1' D
35
- and is hydrophobic and dispersive in water and has no
surface activity since no ethylene oxide residual group is
contained. The specific polyether type resin is



‘conposition of . the present invention, there 1is, for exanpl e,
the fol ['owi ng net hod. A vessel equi pped with a stirrer is
charged with 90 to 110. parts (part by weight, hereinafter the sane) of
30 the aqueous di spersion of - the. fluoropolymner fine

particles, .and wth stirring, theretqg are added in  turn 0.1to
10.8 parts of the filler, 0.05 to 162 parts of the speci fic polyether

. type resin, 0.05 to 162 parts of the pol yet her type hi gh nol ecul ar

sur f act ant mhedec@méosé’dt Qm%ﬁ vaporizad sin ok tt‘einpéﬂaturé 1&digel etipantd 1 &

necessary, s of the agddj,tiv I ned mxtur S
stirred a@f%‘?lp?s“il 2 qr]a&ur(fe orO% Q1e 21“0181’8 %‘?e%‘sﬁ tﬁ
uni form’ d| ppesariton iriventidn ai (wamely, Thdow t Heempénasuoeol yleeomposﬂnong
- 17 - corTBpabéle of the present i nvention can be prepared. .

' 5 It is preferable from the viewpoint -of

hydrophobic property that the above-mentioned R* is the
same or different and each is hydrogen or an alkyl having
1 to 20 carbon atoms. '

It is preferable from the viewpoint of thermal

10 decomposition property that the above-mentioned Y* is the

- same or different and each is ether, ester, urethane or
thionyl. -
| It is preferable from the viewpoint of
hydrophobic property and dispersibility in water that the

15 above-mentioned A is alkylene oxide residual grbup having
not less than 3, preferably 3 or 4 carbon atoms and that a
molecular weight of the alkylene oxide moiety obtalned by
polymerization is from 1 X 103 to 1 x 104,

It is preferable from the viewpoint of thermal

20 - decomposition property that the above-mentioned B is
urethane, thionyl or phosphoric acid residual group.

It is preferable that the group in the
parenthesis of the formula (I) is a residual group .'
obtained through alternating cof)olymerization. _

25 ‘The polyether type resin represented by the
formula (I) is hydrophobic and dispersive in water, and is
used suitably in the form of resin emulsion from the
viewpoint of stability and workability. Also since such a

. resin is emulsion, it is easily dlspersed homogeneously

30 with the fluoropolymer particles.

Examples of the r%m represented by the formula .

(I) are, for instance, when the above-mentioned B is
urethane, '

35 (1)  HO - CH,CH (CHs) 0 - CONE~]*-NECO 4 OF B

wherein m is an integer of 1 to 1000, n is an integer of
45 to 455, CONH-J*-NHCO represents, for example, tolylene



'_The' conposition of the present. i nventi on may be. applied to various

.substrates 'through usual "net hods. For exanple, after
sand-blasting, a surface of nmetal, 5 enanel, glass, ceramc or .the |ike
to be made rough, the substrate is undercoated with a prinmer mxture

(Pol yfl on TFE Enanel EK-1909BKN avai l4abl~e from Dai ki n I ndustri es,

Ltd.) and then coating is carried out by dipping in the conposition,
spraying or cQating by nmeans _of a roller or a 10 doctor - blade. Further
the coated @usecyanate js (I) ect doypre t argthang f orresddual 30 @noupes at

~a tenperatur eheRdfethiglene Adids®tydriate eHMDI) f @fpet hqurethaifé OPRbYTRIal i N
the coated conposition to be r?llted. e thi ckn% S gf
1 re

h
the nolten co8T?Wg fi | HOROIRGE iscyapate  s6IPDLY, 1 fyPeTh i
is particul arrgsidual ugpemp, xylyléne ofdiisecyanatene¢XDIwherypeor aurtethan&0

[err]n, a glu a %ﬂ%ﬂe S ' #',énﬂ.%! ye ty _

resin andg tﬁgﬁd%fal pol%lliao'lti]lﬁ)ér ?g&’g"e ém) ecul gr?&sk?é actant tl?Qpﬁli ngﬁ)ﬁ t he
coating fil m unethane n‘@m@alcgrwgppamgeﬁhqx like,suddenly 20 lowered. It s
preferable, therefore, that the  thickness is from30 to 70 ,[err]m

For conting ok mbahse@rid: bl BRLTE-oRarrhcodcgtidia frying pan,

and can also be wused for ' _ .

10 wherein m, n and J* are the same as above, and the like.
From the viewpoint of thermal decomposition property, the
structure (1) is preferable. o ' |

| Also when the above-mentioned X is thionyl,
there are ' |

15 .

(3) HO-[-(-CH;CH(CH:)O');]’JFOH

wherein m and n are the same as above, ]2 represents =S=0,
20 (4) c”c,scooch.cn(cn,)oan—maco.'cun"

wherein m, n and J2 are the same as above, and the like.
From the viewpoint of thermal decomposition property, the
structure (3) is preferable. ' :

25 Also when the above-mentioned X is . phosphoric
acid residual group, there are - - :

(5)  HO -HCH4CH (CHs) 0); J? JEOH

30 wherein m and n are the same as above, J® represents a
residual group of a phosphoric acid,

(6)  CayHas000 -H¢ CHACH (CHa) 03— 1" 0041 rHus

35 wherein m, n and J® are the same as above, and the like.
From the viewpoint of thermal decomposition property, the
structure (5) is preferable. '

. In those examples, any of the "groups in the



. 25 ‘coaiing on the ot her products requiring corrosion

.resistance. ' Exanpl es of these products are, for instance, t hose
‘made of glass or materials resistant.- to the baking t enperature

t hereof, such as bearing, valve, wire, netal foil, boiler, pipe,
ship bottom inner lining of electrgc 30 oven, bottom plate of
I ron, bread - baking nol d, rice-cooker, grill pan, electric
pot, ice-making tray, snow shovel, plow, chute, conveyor, rol

nmetal die, -di beackets ai§00h sredidugb grdupfl bbtginedr | throﬁgl@klalgeimﬁmg

hopper, container (particularly for sem conductor 35
I ndustry) andgﬁgpﬁ'rﬁ%g I%‘tl%r I ndustrial use. As the
fl uoropol yner coating cdineosifluaropmlymee of ptheenpresententmuantldrherle

ar 58 _preferabb}‘xe exgEP! | hbfBpolyMbrs A MhénodthGI&BchAY NIuhSIRAHLEHONS:
5 hydrocarbon monomer  being completely substituted by
fluorine, chlorine or those two atoms, copolymers of at
least two of the above-mentioned monomers or mixtures
comprising at least two of the homopolymers and the
copolymers.
10 . Example of the above~mentioned homopolymers is
~ polytetrafluoroethylene (PTFE).

Examples of the above~mentioned copolymers are,
for  instance, ~a tetrafluoroethylene-perﬂuoro(alkyl' vinyl
ether) copolymer (PFA) (the number of carbon atoms of the

15 alkyl group is from 1 to 5) and tetrafluoroethylene—
hexafluoropropylene (FEP) copolymer, and PFA is preferable
in view of its excellent non—-sticking property and heat
resistance.

_ Examples of the above-mentioned mixtures of the

20 - homopolymers and the copolymers are, for instance, a
mixture of PTFE and PFA, a mixture of PTFE and FEP, a

- mixture of PTFE, PFA and FEP, a mixture of PFA and FEP and
- the like, and the mixture of PTFE and PFA is preferable in
view of its ‘excellent non-sticking property and . heat

25 resistance. o

A number average molecular weight of the.
above—mentioned fluoropolymer is from 2 X 104 to 1 x 107,
and 2 x 10% to 8 x 10° is preferablee @When the number
average molecular weight is less than 2 x 104, the coating

30 film tends to become fragile, and when more than 1 X 107,
~there is a tendency that the particles are not fused with
each other because its melt viscosity is too high. .

The number average molecular weight of PTFE can
be obtained, for example, through the measuring method

- 85 described in Vol. 17, pages 3,253 to 3,257 of “ Journal of
Applied Polymer Science” (1973).
: ' Also the number average molecular weight of FEP
can be obtained through the method described in ASTM



? (1) (A) Fine particles of the fluoropolynmer - (B) Pol yet-hér type.

.-resin repreSented by the fornmula (I) 0.1 to 300 % based on

“the weight of (A) 5 (C Liquid carrier Thi s conposition
makes it possible to coat thick and form a coating film excellent
in abrasion resistance, corrosi-ong resi stance and non-sticking
property, and the quality of the article coated with that conposition:
can be 10 maintained for a long period of tine. More preferably,

(Al) Fine parDrgles diy am&ismixtgloraoemlaw efilowolrater (MFR)( B):aRmilatahgeratype

he o ght of %33?&& YT et oon the  equibidn O lal ﬁ%ﬁ%lt.on |

makes it posalx:b atingo theat numbey ckeverm moleculan cwxaxghtg

excel l ent | Nha; Be Sns(anc corrosion resi stance and
non- sti cki ng égq)?%ipgr tey,gql ﬁ lnﬁg qual ity of the article coated wth
t hat conposition can be naintai ned for a | onger .period of time.

Equation (1) : MV = |
n X Applied pressure (kgf/mmZ?) X Radius of orifice (mm)

8 x MFR x Length of orifice (mm)
10

Bquation (2) : Mn = 3 4/\/ My
unation . = o
no 162 x 10—18

15 - The - above-mentioned fine particles of the
' fluoropolymer may be fine particles being obtained, for
example, through emulsion polymerization or the like of
fluoroolefin, and_' the <average particle size thereof |is
from 0.01 to 100 gm, and 0.1 to 5 wm is preferable. When

20 the nparticle size is less than 0.01. @m, a film forming
property tends to be lowered, and when more than 100 /m, a
gun nozzle used for coating tends to be plugged. o

- Also in the present invention, there can be used

an aqueous dispersion of the fine particles of the

25 fluoropolymer obtained through the above—mentioned
emulsion polymerization or fine particles in the form of a
powder which are obtained from the above—mentioned aqueous
dispersion. From the viewpoint of stability, which is
affected by electrical repulsion of the particles, it is

- 30 preferable to use in the form of the aqueous dispersion,
and from the viewpoint of the film forming, its solid
concentration is from 20 to 80 % by welght preferably

from 40 to 70 % by weight. _

In the present invention, the following

35 hydrophilic polyether type high molecular surfactants can
be used together with the above-mentioned polyether type

resin which is hydrophobic and dispersive in water and has
‘no surface activity, from a point of making it possible' to
coat thick. Example of the polyether type high - molecular




" 25 Particul arly nore preferably, | (A2) Fine particles of PTFE, PFA

--and/ or FEP ° (B) Polyether type resin represented by the formula (1)
0.1 to 300 % based on the weight of (A2) (O Liquid carrier 30
This conposition nakes it possible to form a coating film
further excellent in -gloss and cerrpsi-on resi stance, and the
quality of the article coated wth - t hat conposition can be
mai ntai ned for a long period of 35 tine. (2) (A) Fine particles

of the fluoroputfastant is, for instance, one representé&d by the
formula (II):

T{Ca-Dbjs-1-R S m

wherein R is hydrogen or an alkyl having 1 to 20 carbon
atoms, Y 1is ether, ester, urethane, thionyl or phosphoric
acid residual group, C is ethylene oxide residual group, D
- is propylene oxide residual group, a is an integer of 30
10 to 2,000, b is an integer of 20 to 500, ¢ is an integer of
1 to 10 (€ Ca-Db)s- represents a residual group obtained
through alternating copolymerization or  random
copolymerization),
" the formula (I ):
15 :
R-Y-Ca-Db-Cd-Y-R (o)

wherein R, Y, C, D and b are the same as above, the sum of
a and d is an integer of 30 to 2,000,
20 the formula (WV):

R-Y-Da~Cb-Dd-Y-R (V)

wherein R, Y, C and D are the same as above, the sum of a
25 and d is an integer of 20 to 500, b is an integer of 30 to

2,000, o

the formula (V ):

T—Ca-Dbye-1-R] ¢ (V)
30 . , ' .
- wherein Z is a polyvalent aliphatic - saturated hydrocarbon
residual group having 1 to 5 carbon atoms, R is hydrogen
or an alkyl having 1 to 20 carbon atoms, Y ‘is ether,
ester, urethane, thionyl or phosphoric acid residual
35 group, C is ethylene oxide residual group, D 1is propylene
oxide residual group, a is an integer of 30 to 2,000, b is
an integer of 20 to 500, ¢ is an integer of 1 to 10, e is
an integer of 1 to 4 (€Ca-Dbjs=— represents a residual



: (B)’Polyether type resin represented by the formula (1) 0.1

.to 300 % based on the weight of (A) (C At | east one polyether type
"hi gh nol-ecul ar surfactant : represented by the fornulae (I1) to (VII)
5 0.1 to 300 % based on the weight of (A) (D) Liquid
carrier This conpositi-en §nakes it possible to coat
thick and form a coating film excellent in abrasion
resi st ance, corrosion resi stance and non-sticking 10 property,

and the qual i group t hebtainedl e thrzough wi witermiabing  copolymetizabioran e

mai nt ai ned fo More preferably, (Al) Fine
particles of g'afld{) %Pgﬁ%rg%]ﬂ%g{ndéﬁgol ynmer 15 (B) Polyether type resin
represent ed b ?hﬁOIfIBH}%JI(XI X . 0.1 to 300 % based on the
wei ght of (Al) (Cl) At |east one polyether type hi gh nol ecul ar

0,
based on ﬁéeﬁfe.eéﬁt”t el AR C v s S DR 4
conposition nakes. it possible to forma
wherein Z, R, Y, C, D and b are the same as in the formula
(V), the sum of a and d is an mteger of 30 to 2,000, e is
an integer of 1 to 4,
10 the formula (VI ):

Z [-Y-Da—Cb-Dd-Y-Rl e (W)

wherein Z, R, Y, C and D are the same as in the formula

15 (V), the sum of a and d is an integer of 20 to 500, b is
an integer of 30 to 2,000, e is an integer of 1 to 4,
or a mixture of at least 'two thereof. Those are
hydrophilic because ethylene oxide residual group is
contained therein. _

20 In the formula (II), when R is the alkyl, the
‘number of its carbon atoms is preferably from 1 to 18 in
view of thermal decomposition property. It is preferable
that Y is the ether or ester residual group in view of the
thermal decomposition properfy. It is preferable that a

25 is an integer of 40 to 600 in view of the film forming
property and the thermal decomposition property, and that
b is an integer of 30 to 120 from the viewpoint of
thickening property. ‘In view of leveling property, c¢ is
preferably 1 to 5. -

30 In the formula (), when R is the alkyl, the
number of its carbon atoms is preferably from 1 to 18 in.
view of the thermal decomposition property. It is
preferable that Y is the ether or ester residual group in
view of the thermal decomposition ' property. It is

35 preferable that a is an integer of 20 to 300 in view of
the film forming property and the thermal decomposition
property, and that b is an integer of 30 to 120 from the
viewpoint of - the thickening property. In view of the film



" coat | ng, fil mnore excellent :in thick coati ng, and the quality of the
~article coated wth that conposition can 25 be maintained for a

| onger period of tinme. - More preferably, - (A2) Fine particles of
PTFE, PFA and/or FEP (B1) Polyether type resin represented by the
formula (1), 30 © wherein Rl is hydripgen at om 0.1 to 300
% based on the wei ght of (A2) (C2) Pol yether type high nol ecul ar
surfactant represented by the formula (I1), wherein R is hydrogen
at om ' formmg oproperi3poawdbathel thermal wdegtbmpoSthM) mBoperty, Ldquid
carrier . rpreferalTEhsrﬁfE% Eflmﬂﬁmlt possible to forma

an
coating film o exce ﬂ?mthe formula ?g w. e%SSR fls the alkyl, the

number of its carbon atoms is preferably from 1 to 18 in
5 view of the thermal decomposition property. It is
preferable that Y is the ether or ester residual group in -
view of the thermal decomposition property. It is
preferable that a is an integer of 15 to 60 in view of the
thickening  property and < the thermal decomposition
10 property, and that b is an integer of 40 to 600 from the
' viewpoint of the film forming property. In view of the
thickening property and the thermal @ decomposition
property, d is preferably an integer of 15 to 60.
In the formula (V), it is preferable that the
15 number of carbon atoms of Z is 2 or 3 in view of the
thickening property and the thermal decomposition
property, and that when R is the alkyl, the number of its.
carbon atoms is from 1 to 18 in view of the thickening
- property and the thermal decomposition property. Y is
20 preferably the ether or  ester residual group from the
viewpoint- of the thermal decomposition property. It is
preferable that a is an integer of 40 to 600 in view of
the film forming property and the thermal decomposition
property, b is an integer of 30 to 120 in view of the
25 thickening property, ¢ is from 1 to 5 in view of the
leveling property and e is 1 from a point that the
decomposition property is good when the coating is baked.
In the formula (VI), it is preferable that the
. number of carbon atoms of Z is 2 or 3 in view of the
30 thickening property and the thermal decomposition
property, and that when R is the alkyl, the number of its
carbon atoms is from 1 to 18 in view of the thermal
decomposition property. Y is preferably the ether or
ester residual group from the viewpoint of the thermal
35 decomposition property. It is preferable that a is an
integer of 20 to 300 in view of the film forming property
and the thermal decomposition property, b is an integer of
30 to 120 in view of the thickening property, d is from 20



.20 - - corrosion resistance and the quality of the article

.coated  wi’th that conposition can be maintained for a |onger

" period of tine. The present invention is then explained
by 5 neans of Exanples, but is not |limted thereto.
Example 1 10 ' The foll ow Ag g@npenents were mxed in the order -
descri bed bel ow (1) Aqueous PTFE dispersion (Polyflon TFE
Dispersion D1 available from Daikin Industries, Ltd., aqueous

di spersion  tocod®@i nimg vie%w %f sdhedsfilfcoforminglg prupertyyethyl ethe
alkyl 15 ghﬁéﬁr@@heg $EBosTtioh) pPSpéty SBAHST 89 is° 10 HGE" 41 pthe

150.0 parts tz)thepode@qmp@smqape propestyr ismgeadn wherer #hei neoating- 200
avai |l abl e frfgnbakganyo Kasei Kogyo Kabushi ki Kai sha, 20 emul sion

ol yiet r anbthyl ene ol Beol they dorhth cride. it is  preferable that ' e
- number of carbon atoms of Z is 2 or 3 in view of the
thickeriing property and the thermal decomposition
property, and that when R is the alkyl, the number of its
carbon atoms is from 1 to 18 in view of the thermal
10 decomposition property. Y 1is  preferably the ether or
ester residual group from the viewpoint of the thermal
decomposition property. It is preferable that a 1is an
integer of 15 to 60 in view of the thickening property and
the thermal decomposition property, b is an integer of 40

15 to 600 in view of the film forming property, d is from 15
to 60 in view of the thickening property and the thermal
decomposition property and e is 1 from a point that the
decomposition property is good when the coating is
baked. :

20 o The above—mentioned polyether . type high
molecular surfactant has the thickening and film forming
functions, and is, for example, a hydrophilic high
molecular surfactant having a 11poph111c portion at the
propylene glycol moiety and a hydrophilic portion at the

25 ethylene glycol moiety. The surfactant is decomposed and
vaporized in a temperature range from around 250C to a
melting temperature of the above-mentioned fluoropolymer,
and is capable of being in the form of an alternating
copolymer (for example, in case of a = b = 1 in the

30 formula (II) or (V)), a block copolymer (for example, the
formula (M), (W), (VI) or (W)), a random copolymer (for
example, the formula (II) or (V) and the like. From the
viewpoint of easiness of the thickening, at least one
block copolymer represented by the formula () is most

35 preferable. . _ .

. The weight average molecular weight of the
ethylene glycol moiety of those polyether type high
molecular surfactants is from 1 x 10 to 2 x 105,




: mol ecul ar wei ght about 2000, solid content :” 30 %

.6.0 parts * (3) 25 % Aqueous sol ution of sodiuml.auryl sulfate 25

3.6 parts (4) Tol uene : _ 1.6 parts
(5) Deionized water - 15.0 parts

Tests were carried out with respect to pghiysical 30 properties of the

obt ai ned coati ng. conposition. The tests were conducted
in the follow ng manner . Physi cal properties of coating

corrpoeition preferablfySCEDemtyz xMi@8urted 8 by 10%j nmore prefertably from 8
otational 35 102 o § ¢ 194 S e (Beigit 'l e HhibOigh) Weidh °
25[err] C). of theppropyener glyaalt mme‘pri bt fromhdodghl0fr @l 3met iR,
preferably from 1 X 10% to 3 X 104, more preferably from 2
5X103t01><104 :
When the weight average molecular welght of the
above—mentioned ethylene glycol moiety is less than 1 X
108, there is a tendency that phase separation ‘occurs and
thus uniform dispersion is not obtained. ~When more than
10 2 x 105, there is a tendency -that the dispersion is
thickened too much, which makes spraying impossible. ~When
the weight average molecular weight of the above-mentioned
propylene glycol moiety is less than 1 x 102, there is a
tendency that running or dropping of a coating is apt to
15 occur due to insufficient thickening and cracks occur on
the dropped portion of the coating at the time of baking.
When more than 3 X 104, there is a tendency that the
dispersion 1is thickened too much, which makes ' spraying

impossible. . .
20 " Examples of the polyether type high molecular
- surfactant represented by the formula (II) are, for
instance,

(7) a random polymer represented by
HO(CH>CH20)(CH(CH3)CH20).H
25 wherein a is 300, b is 75,
(8) a random polymer represented by
C17H35C00(CH2CH20)a(CH(CHa)CHzO)bC0C17Hss
wherein a is 300, b is 75
and the like, and the structure (7) is preferable in. view
30 of the thermal decomposition property.
Examples of the polyether type high " molecular
surfactant represented by the formula (M) are, for
“instance, block polymers represented by;
(9) HO(CH2CH20).(CH(CH3)CH20)(CH-CH,0)qH
35 wherein the sum of a and d is 364, b is 69, '
(10) . C17HssCO0(CH2CH20)a(CH(CHs)CH20)(CH2CH20)oCOC1 7 Hg
wherein the sum of a and d is 300, b is 60, and the like,
and the structure (9) is preferable in view of the thermal



.21 - _ .Solid content: An anmount of 10 g of the coating

.conposition was nmeasured in an al unmi num ' _ cup, and
‘after baking at 380[err]C for 45 ' m nut es, a wei ght
of solid content was 5 measur ed. The results are
shown in Table 1. Subsequgmt | -, on an alum num frying
pan subjected to sand-blasting and wundercoating of a priner

“mixture (Polyflon TFE Enanel EK-1909BKN (containing 10
~ pol yanmi dei nmi delecompaisitibhepréperby.Dai kin Industries, Ltd.) so t hat

conposi t1on of the o BRI Eot> L Hé%??‘%la "pe JHR ¢ oltilar
T Ckneaa. o S e eds sdpteshated hoved by Doki 10 21
A r e 5 OV . -
Sotal Goat iSLSr@ifa%@k%ﬁs)ggﬁog'@(ﬁh%m@mﬁ%éw Coator the o
conposi tion ofwhérein ther@aansdf 4 rehid ¢8.64WH s 35@pect to physical
%opertles (lgs the coating film the followi ng tests were carried out.
C17HssCOO(CH(CHz)CH20) 2 (CH2CH2 0),(CH(CHs)CH20) oCOC, 7 Hs s
wherein the sum of a and d is 60, b is 310, and the like,
10 and the structure (11) is preferable in view of  the
thermal decomposition property. o
Examples of the polyether type high molecular
surfactant represented by the formula (V) are, for
instance, - '
15 (13) a random polymer represented by;

CHe-0—(CH2CH40) . (CH (CHy) CH40) B
CH-0—{CHCH,0) , (CH (CH,) CH,0) o B
20 CHz-0—{CH2CH»0) » (CH (CHs) CH.0) »H

wherein a is 300, b is 75,
(14) a random polymer represented by;

25 CHy-0—{CH3CH40) « (CH (CHs) CH20) 5COC1oHss
CH-0—{CHCH,0) o (CH (CHs) CHz0) 5C0C 7 Hs 5
CHs~0—{CHaCH20) , (CH (CHs) CH20) 5C0C; 7 Hs s

30 wherein a is 300, b is 75, and the like, and the structure
(13) is preferable in view of the thermal decomposition
~ property. ' '
Examples of the polyether type high molecular
surfactant represented by the formula (VI) are, for
35 instance, block polymers represented by;



'Phy5| cal properties of coati ng film | Critical coating thickness at

.cracking: ) Non- bl ast ed al um num pl ate was spray-coated with .
‘the coating conposition, and was subjected to 25 baki ng under
t he above-nenti oned baki ng conditions. The neasurenent
was nmade with an el ecty onggneti c thickness neter.

Penci | hardness: Tested in accordance with JIS K

5400- Testing 30 - Methods for Organic Coatings. Spiral:
~scoring test: r th JIS K

st Cls-0{CH S S 308 8. RO (B RER0 I !

?:ggFT:ERaglgoé ?295|suarag_?cﬁ%ﬁto) ?(éﬂ H.) CH,0) + (CH tog accor dance vm'th
JIS K 5400- TestlngéP * “EP%%&Q ?g ’gﬁb

Al c Coatl ngs.
Boi Il i ng wat er resist

G A EH,0) . (CH (CHs) CHo0) 4 , C8360) . " ~accordance’ with
IS K 54Q0-Te ctexl'erin the sum of a and d is 364, b is 69,
CH:"O—(CHaCH 0) (CH (CH;) CH,O) (CHICHsO) dC(}CuH;s
~ CB-0—{CH3CH;0) , (CH (CH,) CH30) 5 (CHsCH40) 4COC, 7Hss
10 . CHs~0—{CH2CH40) . (CH (CHs) CH50) 5 (CH2CH20) 4COC17Hys

(16)

wherein the sum of a and d is 300, b is 60, and the like,
and the structure (15) is preferable in view of the
thermal decomposition property.

15 ' Examples  of the polyether type hlgh molecular
surfactant represented by the formula (VI) are, for
instance, block polymers represented by;

CHy~0—{CH (CHy) CH20) o (CE,CE,0) » (CH (CEs) CE,0) o
CB-0~{CH (CHs) CH50) , (CHaCBHa0) 4 (CH (CE,) CB,0) o
CH~0—{CH (CHs) CE50) o (CE5CH30) » (CE (CHs) CE50) o

20 (17

: wherein the sum of a and d is .64, b is 350,
25

( ]_8) (Iilh-o—(CB (CH;) CB:O) .(CH:CH:O) b (CH (CH;) CH:D) dCUCl 1Hss
CH~0—{CE (CHs) CH20) « (CH2CH50) & (CH (CHy) CHs0) 4 COC1,Hs s
30' CH.~0—CH (CHs) CH20) . (CH;CH20) » (CH (CH;) CH30) 4COC1 7Hss

wherein the sum of a and d is 60, b is 310, and the like,

and the structure (17) is preferable in view of the
thermal decomposition property. '

In the present invention, in case where the

35 polyether type high molecular surfactant represented by

the formula (II), (M) or (V) is solely used, the formula

- (') is preferable in view of easiness of the thickening,

and in case where at least two surfactants are used, for



.22 - | Met hods for Organic Coati ngs. V\hén t he coating

.was not peel ‘ed off, it was evaluated as "Good", : and when the
"coating was peeled off, it was eval uated as "Blistering
occurred". 5 Salt water spray test: Tested in accordance
with JI'S K '5400-Testing - Mpghods for Organic Coatings.  Wen
the coating was not peeled off, it was evaluated as "Good",

" and when the coating was peeled off, it was 10 eval uated as

"Blistering oexamply".all combiMations chinedse t formulae (II) to (VA are
stainl ess meshoglivfe ML 'l TEAMESHAA (bF (W2 ang (W), is , drbEGraMESSe
thi ckness 1.5omma d?rﬂinta thbat the leveling yrprogerty g1§f given, by g

of sugar and #Rickening. In thatf Ve&ise] WElse POPF&fbrad o b@ﬁbﬁ%ﬁ@h ofhe
vessel s pl aced, on the ,coat.ed urface and he

200[err] C 5¢ othge\?(-h?"%@ oned, £xamples \jg sszp I, gastance, &t) am&ptﬂlgl)ed _
up by usi ng aoepr(il0y, bf8pnaadt o(Heaenr €10) or the like in view of the

thermal decomposition property.
‘Also in the present invention, in case where the
polyether type high molecular surfactant represented by

10 the formula (V), (VI) or (VI) is solely used, the formula
(V1) is preferable in view of easiness of the thickening,
and in case where at least two surfactants are used, for
example, all combinations of the formulae (V) to (VI) are
possible and a combination of (V) and (VI) is preferable

15 from a point that the leveling property is given by
thickening. @ In that case, the preferred combination of
the above-mentioned examples is, for instance, (13) and
(15) or (16), (14) and (15) or (16) or the like in view of
the thermal decomposition property.

20 In case of a combination use with the polyether
type resin represented by the above-mentioned formula (I),
the polyether type high molecular surfactant represented
by the formula (II) is preferable. '

_ Examples of the 11qu1d carrier in the present

25 invention are, for instance, water; a mixture of water
with an alcohol such as methyl alcohol, ethyl alcohol,

- propyl alcohol or isopropyl alcohol, a polyhydric alcohol
such as ethylene glycol, diethylene glycol, triethylene
glycol or glycerin, a ketone such as acetone, an amine

30 such as diethylamine, triethylamine,  ethanolamine,
diethanolamine . or triethanolamine, an - ether such as
tetrahydrofuran, or the like. Among them, water and a -
mixture of water with diethanolamine are preferable to

prevent coagulation o_f  fluorine—containing polymer
35 particles and from the viewpoint of the film forming
property.

Further in the present invention, for example,
nonpolar solvent such as toluene, xylene or an aromatic



20 __ adheri ng force per unlt ar ea. The results are shown in .

. Tabl e 1. ’ Exanple 2 25 The
‘foll owi ng conponents were nixed in the order descri bed bel ow. (1)
Aqueous PTFE di spersion (Potyflon TFE Dispersion D-1 avail abl e from
Dai kin Industries, Ltd., aqueous disperggon-30 containing 60 % solids
(contai ning polyoxyethylene alkyl phenol ether (EO = 10) as a
di spersion stabilizer in an anount of 6 % on the basis of PTFE))

150.0 parts hydfataiara havi‘rig:l@astcbpéﬂt icatboisi atord® [anr ba) usedt ad whieh
Tiqerr]

(3) MII base 1{%11% x%afﬂr(léer st%@f é‘l&hbyalr% )amodmt nP%t J oé- Olfmpmrlr%5yzz§{sg&}}?5
t

dei oni zed wat groperties compositipne for oaxamplea arbalan namount
0.7 part of) ndt0 M6FECthahYAS %' &% 'by eRRighon hér@ﬁﬁéﬁéf”%heu'%a%%
' 5 in the composition.

' In the present invention, a filler such as mica
‘particles, mica particles coated with pigment, metal
flakes or a mixture of at least two thereof can be added.
Those fillers have a function of enhancing abrasion

10 resistance, and from a point of giving a good appearance
' to a coating film, mica is preferable. |
The size of the mica 'particles is from 10 to 100
im, preferably from 15 to 50 m. When the particle size
" is less than 10 s, the abrasion resistance of the coating
15 film tends to be lowered, and when more than 100 wum, the
non—sticking property tends to be lowered.
| The mica particles coated with pigment are ones .
prepared by coating the - above~mentioned mica particles
with a pigment, for example, Ti0z, Fe»0s or the like
20 through vapor—deposition and sintering method. |
Examples’ of the metal flakes are, for instance,
titanium, zirconium, aluminum, =zinc, antimony, tin, iron,
nickel and the like. Titanium and zirconium are
preferable in that they are hard to rust, and their size
25 is from 10 to 100 m. When less than 10 im, the abrasion
resistance of the coating film tends to become worse, and
when more than 100 @m, the non-sticking property tends to
be lowered. |
In the present invention, there can be used
30 various additives, for example, a drying agent such as
cobalt oxide, a defoaming agent such as silicone oil a
thickener such as methyl cellulose, PVA . or carboxylated
vinyl polymer; a leveling agent such as an aromatic
hydrocabon having 9 to 11 carbon atoms or a _glycol type
35 solvent; a pigment such as titanium oxide, red oxide or
carbon black; and the like. Those additives may be added
through wusual method. The amount of addition thereof is
not more than 50 %, preferably not more than 35 % on the
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.6.0 parts " (5) 25 % Aqueous d| sperS| on of sodium | auryl sulfate

3.6 parts'5 (6) Tol uene 1.6 parts
(7) Deionized water: 15.0 parts

Tests were carried out wth respectjgte the obt ai ned conpositions "
In the sane nanner as in Exanple 1. 10 The results are shown in
Tabl e 1. Also a coated article was obtained in the sane

manner as inbaBi@npofe o ewe@htthﬁt dhehi aboeesmentioned fluoropobgmer.on
o5 i exanpt o ey Bitred thal ﬁi % YH0¢, nbftefitking #%é%ﬁ% L
Conparative Blaghle 1
| The amounts of both the above~mentioned specific
5 polyether type resin and polyether type high molecular
surfactant are from 0.1 to 300 %, preferably from 0.5 to
100 %, more preferably from 1 to 30 %, respectively on the
basis of a weight of the fine particles of the above-
mentioned fluoropolymer.. When less than 0.1 %, there is
- 10 no effect of the addition, and when more than 300 % the
coating film cannot be formed.
The amount of the above—mentioned filler is from
0.2 to 20 %, preferably from 1 to 15 %, more preferably
from 2 to 10 % on the basis of the total weight of the
15 filler and the fluoropolymer. When less than 0.2 %, the
abrasion resistance of the coating film tends to become
worse, and when more than 20 %, the non—-sticking property
tends to be lowered. _
The solid concentration of the fluoropolymer
20 coating composition of the present invention is from 20 to
80 %, preferably from 40 to 70 % When the concentration
is less than 20 % the coating film tends not to be
formed, and when more than 80 % there is a tendency that
spraying cannot be conducted. -
25 In order to prepare the fluoropolymer coating
composition of - the present invention, there is, for
example, the following method.
A vessel equipped with a stirrer is charged with
90 to 110 parts (part by weight, hereinafter the same) of
30 the .aqueous dispersion of the  fluoropolymer fine
particles, and with stirring, thereto are added in turn
0.1 to 10.8 parts of the filler, 0.05 to 162 parts of the
specific polyether type resin, 0.05 to 162 parts of the
‘ polyether type high molecular surfactant when used, 2 to
35 22 parts of the liquid carrier and if necessary, 0.05 to
10 parts of the additive. The obtained mixture is stirred
at 5 to 30C for 10 to 40 minutes wuntil a uniform
dispersion 1is obtained. Then the fluoropolymer coating



20 A conp05|t|on and an article coated therewith wer e
obtained in the same manner as in Exanpl e 1 except t hat no pol yet her
type resin enul sion was used and that a t hi ckness of the conposition as
a top coat after drying. was 10 [err]m (total thickness of the coating
film 25 [err]m. 25 The tests were.carrijgd eut in the same nmanner as in
Exanple 1, and the results are shown in Table 1.

Conpar ati ve Exanple 2 30 The foll owi ng conmponents were n xed
in the order comgesitiohedf Heopresent (ihveAtioso canPheEpripgredsi on (Pol yfl on

lgﬁe?u:pgrSSI glnsgégm on 18 ch?%IﬁPOSM 8f Eﬁ#;kl@?es soldﬂg’tealt@% méz}l;npﬁg
pol yoxyet hyl enaPpliedy| tghen@rious hersub§Etates— thojughis  usual
ifs Sbb' i gﬂs' N POramudimple, 6 %feér t heahdShbiusting aPTHhivface of metal,
P 5 enamel, glass, ceramic or the like to be made rough, the
substrate is wundercoated with 'a primer mixture  (Polyflon
TFE Enamel EK-1909BKN available from Daikin Industries,
Ltd.) and then coating is. carried out by dipping in the
composition, spraying or coating by means of a roller or a
10 doctor blade. Further the coated substrate is subjected -
to baking for 10 to 30 minutes at a temperature (340° to
415C) enough for the fluoropolymer in the coated
compos1t10n to be melted.
The thickness of the molten coating film is not
15 less than 30 m. Though there is particularly no wupper
limit of the thickness, when more than 70 m, a sludge of
the above—mentioned specific polyether type resin and the
polyether type high molecular surfactant remains in the
coating film and the non-sticking property is suddenly
20 lowered. It 1is preferable, therefore, that the thickness
is from 30 to 70 wm. ' '
The composition of the present invention is most
useful, for example, for coating on metal cooking tools,
_particularly a frying pan, and can also be wused for
25 coating on the other ©products requiring corrosion
resistance.. Examples of these products are, for instance,
‘those made of glass or materials resistant to the baking
temperature thereof, such as - bearing, valve, wire, metal
foil, boiler, pipe, ship bottom, inner lining of electric
30 oven, bottom plate of - iron, bread baking mold,
rice~cooker, grill pan, electric pot, ice-ﬂ1aking tray,
-snow shovel, plow, chute, conveyor, .roll, metal die, dice,
a tool such as saw, file or drill, cooking - knife, hopper,
and in addition, container (particularly for semiconductor
35 | industry) and molding die for industrial use. :
| As the fluoropolymer coating composition of the
present invention, there are preferably exemplified, for
example, the following compositions.



g 24 - , (2) Mca pérticles (Particle size 30 pm coated with Ti Q2

6.5 parts " (3) MII base (a mixture prepared by mixing a mxture of
55 parts of deionized vvater and 45 parts of cobalt blue 5 oxide in a
ball mill) 0.7 part (4) 25 % Aqueous
solution of sodiumlauryl sulfate - 18 - -
3.6 parts (5) Tol uene ) 1.6 parts
(6) Deionized water : 10.0 parts 10
Tests were €Brried out with respect to the obtai ned conposition

ll'gb'lt Qeltsarre nmnerFiﬁé b&tji_'él%gpbf tjh'e _fluoropolymer The results are lshown in
(B) Polyether type resin represented by the formula (I)
. 0.1 to 300 % based on the weight of (A)
5 (C) Liquid carrier ' .
. This composition makes it possible to coat thick
- and form a coating film excellent' in abrasion resistance,
corrosion resistance and non-sticking property, and the
quality of the article coated with that composition can be
10 maintained for a long period of time.

~ More preferably,
(Al) Fine particles of a tetrafluoroethylene polymer .
(B) Polyether type resin represented by the formula (I)
15 0.1 to 300 % based on the weight of (Al)
(C) Liquid carrier

This composmon makes it possible to coat

thicker and form a coating film excellent in abrasion

20 resistance, corrosion resistance and = non-sticking

property, and the quality of the artlcle coated with that

composition can be maintained for a longer period of ._
time.

25 Particularly more preferably,

(A2) Fine particles of PTFE, PFA and/or FEP

(B) Polyether type resin represented by the formula (I)

0.1 to 300 % based on the weight of (A2)

(C) Liquid carrier

30 ' .
_ This composition makes it possible to form a
coating film  further excellent in gloss and corrosion
resistance, and the quality of the article coated with

that compos1t1on can be maintained for a long per1od of
35 time.

(2) '
(A) Fine particles of the fluoropolymer
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(B) Polyether type resin represented by the formula (I)
| 0.1 to 300 % based on the weight of (A)
(C) At least one polyether type high molecular surfactant
represented by the formulae (II) to (VII)
0.1 to 300 % based on the We1ght of (A)
(D) Liquid carrier .
This composition makes it possible to coat
thick and form a coating film excellent in abrasion

- resistance, corrosion -resistance and non-sticking

property, and the quality of the article coated with that
composition can be maintained for a long period of time.

More preferably,
(Al) Fine partlcles of a tetraﬂuoroethylene polymer
(B) Polyether type resin represented by the formula (I)
: 0.1 to 300 % based on the weight of (Al)
(C1) At least one polyether type high molecular
surfactant represented by the formula (II) .
| 0.1 to 300 % based on the weight of (Al)
(D) Liquid carrier :

This composition makes it possible to form a
coating  film more excellent in thick coating, and the

‘quality of the article coated with that composition can

be maintained for a longer period of time.

More preferably,
(A2) Fine particles of PTFE, PFA and/or FEP :
(B1) Polyether type resin represented by the formula (I),
wherein R! is hydrogen atom
0.1 to 300 % based on the weight of (A2)
(C2) Polyether type high molecular surfactant represented
by the formula (II), wherein R is hydrogen atom

0.1 to 300 % based on the Welght of (A2)
(D) Liquid carrier

This composition makes it possible to form a
coating film more excellent in thick coating, gloss and
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corrosion resistance and the quality of the article coated

with that composition can be maintained for a longer
period of time. } o

| - The present invention ‘is then explained by
means of Examples, but is not limited thereto.

‘Example 1

. The following components were mixed in the order
described below. ' | | |
(1) Aqueous PTFE dispersion (Polyflon TFE Dispersion D-1
available from Daikin Industries, Ltd., aqueous dispersion
containing 60 % solids (containing polyoxyethylene alkyl
phenol ether (EO = 10) as a dispersing stabilizer in an
amount of 6 % on the basis of PTFE)) :
150.0 parts

(2) Polyether type vresin emulsion (Permarine UA-200

available from Sanyo Kasei Kogyo Kabushiki Kaisha, -
emulsion being free of an emulsifying agent and prepared
by jointing  polytetramethylene glycol with  urethane,
molecular weight: about 2000, solid content: 30 %)

_ ‘ 6.0 parts

(3) 25 % Aqueous solution of sodium lauryl sulfate |
| | 3.6 parts

(4) Toluene _ ' 1.6 parts
(5) Deionized water 15.0 parts

Tests were carried out with respect to physical
properties of the obtained coating composition. .
The tests were conducted in the following

‘manner.
“Physical properties of coating composition

Viscosity: Measured by wusing a model B rotational
viscometer . (No. 2 rotor) and rotating it at

a rate of 60 rpm for two minutes
(temperature: 25C ). '
pH: Measured with a pH meter through normal method.
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Solid content: An amount of 10 g  of the coating
S composition was measured in an aluminum
cup, and after baking at 380C for 45
minutes, a weight of solid content was

_ measured. :

The results are shown in Table 1.

Subsequently, on an aluminum frying pan
subjected to sand-blasting and undercoating of a primer

‘mixture (Polyflon TFE  Enamel EK-1909BKN (containing

polyamideimide) available from Daikin Industries, Ltd.) so
that its thickness after drying became 15 im was spray—
coated the composition of the present invention prepared

by mixing the above—mentioned components (1) to (5) in

such an amount that its thickness after baking became 35
pm, followed by baking at 380C for 15 minutes, to give
the aluminum frying pan having a total coating thickness
of 50 m including a top coat of the composition of the
present invention. With respect to physical properties
of the coating film, the following tests were carried out.

Physical properties of coating film

Critical coating thickness at cracking: _
Non-blasted aluminum plate was spray—coated with
the - coating composition, and was subjected to
baking:  under the above—mentioned baking
conditions. @ The measurement was made ‘with an
electromagnetic thickness meter.

Pencil hardness:
Tested in accordance with JIS K 5400-Testing
Methods for Orgamc Coatmgs

Spiral scormg test:
Tested in accordance with JIS K 5400—Test1ng
Methods for Organic Coatings. :

Taper—abrasion resistance test: -
Tested in accordance with JIS K 5400-Testing
Methods for Organic Coatings. :

Boiling water resistance test:
Tested 'in accordance with JIS K 5400-Testing



“lerr] - ' - 26 - As is clear
from Tabl e 1, it can be seen that
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Methods for Organic Coatings. When the coating
was not  peeled off, it was evaluated as “Good”,
and when the coating was peeled off, it was
evaluated as' ¢Blistering occurred”.

5 Salt water spray test:
‘Tested in accordance with JIS K 5400-Testing
‘Methods for Organic Coatings. When  the coating
was not peeled off, it was evaluated as “Good”,
and when the coating was peeled off, it was

10 evaluated as *“Blistering occurred”. | ‘

- Non-—stickiness test: '

A stainless mesh of 2 mm? measure was fit to a
PTFE vessel (inside diameter 3.5 cm, outside
diameter 4.8 cm, thickness 1.5 cm), and a

15 mixture of 20 g of flour, 10 g of sugar and 40 g
of water was poured into the vessel. The vessel
was placed on the coated surface and heated at-
200C for seven minutes. Then the vessel was
pulled up by using a spring balance to measure

20 adhering force per unit area.

‘The results are shown in Table 1.

Example 2
- 25
, The following components were mixed in the order
descrlbed below.
(1) Aqueous PTFE dispersion (Polyﬂon TFE Dispersion D-1
available from Daikin Industries, Ltd., aqueous dispersion
30 containing 60 % solids (containing polyoxyethylene alkyl

phenol ether (EO = 10) as a dispersion stabilizer in an
amount of 6 % on the basis of PTFE)) 150.0 parts
(2) Mica part1cles (particle size 30 im) coated with TiO,

6.5 parts

35 (3) M111 base (a mixture prepared by mixing a mixture of
55 parts of deionized water and 45 vparts of cobalt blue
oxide in a ball mill) 0.7 part

(4) Polyether type resin emulsion (Permarine UA-200



the conposition of the present invention, to which the specific
.. polyether type resin represented by the formula (I') is incorporated, is
~excellent in the critical coating 5 thickness at cracking, pencil hardness
at 200[err]C, taper- abrasion resistance, resistance in boiling water
and salt wat er spraying tests ard Bgn-sticking property. 10

I NDUSTRI AL APPLI CABI LI TY As it is clear fromthe .
above-nentioned results, the fluoropolymer coating conposition of

the presentavailablenfeomi Sanye KageibKegyb Kabushikit Kaighaind fornming a 15

coating film excellent in abrasion resistance, corrosigmn parts _
resi stance and non-sticking_ property. Since the above-- nment i oned
speci fic pol {2} &y % yhaueaus dispersipnnof sogivm, laurylt sefat®nposition is
excellent in view of workability, safety and envi rﬁrg‘req‘btr%g

di spersed 20 uniformy in a paint, and thus fi1lm

protection a '
formng e ezg) i'tosluenﬁreat and the article coated with the abdda8ti oned
conposi tion &%) Pdiopitabtwagures that its qualities can 1650 prirtsai ned

for a long period of tine.
Tests were carried out with respect to = the
obtained compositions in the same manner as in Example 1.

10 - The results are shown in Table 1.

' ' Also a coated article was obtained in the same
manner as in Example 1 except that a thickness of the
‘composition of the present invention after drying was 45
um. The same tests as in Example 1 were carried out. The

.15 results are shown in Table 1.

Comparative Example 1

20 A composition -and ‘an article coated therewith
were obtained in the same manner as in Example 1 except
that no polyether type resin .emulsion was used and that a
thickness of the composition' as a top coat after drying
was 10 ;m (total thickness of the coating film: 25 m).

25 The tests were carried out in the same manner as in
Example 1, and the results are shown in Table 1.

Comparative Example 2

30
The following components were mixed in the order
described below. | |
(1) Aqueous PTFE dispersion (Polyflon TFE Dispersion D-1
available = from Daikin Industries, Ltd,, aqueous
35 dispersion containing 60 % of  solids (containing
polyoxyethylene alkyl phenol ether (EO = 10) as .a

dispersion stabilizer in an amount of 6 % on the basis of
PTFE)) o 150.0 parts



- 27 - ' : CLAIMS. 1 - 1. A :
. fl uor opol yner coati ng "conposition 2 conprising fine particles of a
‘fluoropolyner; 0.1 to 3000 3 % by weight of a polyether -type resin on the
basis of a 4 weight of said fine particles, which is represented by the
5 formula (1): 6 Rlewr}oX[esr]- (A-B)-Rerr] _
(n 7 wherein R1L is the sane or different and each is hydrogen 8 or an
al kyl having 1 to 20 carbon atons, Y[err] is the same or 9 different and
each is ethe(2) Micar partieldsa{Barticlenisizy |30 Am )1 @oated akith 4146, oxide
residual group having at |least 3 carbon 11 atons (A ”Dlg%mp%ts""Ei ght
of an alkylene oxide npiety _ : )

Mill base (a mixture prepared by mixing a mixture of

55 parts of deionized water and 45 parts of cobalt blue
5 oxide in a ball mill) 0.7 part
' (4) 25 % Aqueous solution of sodium lauryl sulfate '

3.6 parts
(5) Toluene | . ' 1.6 parts
(6) Deionized water : 10.0 parts

10 _ _
" Tests were carried out with respect to the
obtained composition in the same manner as in Example 1.
| The r_esults are shown in Table 1.
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uret hane, thi'onyl or phosphoric acid residual group (in 14 the
parenthesis is represented a residual group obtained 15 through

al ternating copol ynerization), and a tenperature 16 where said
resin is deconposed and vaporized.isgin the 17 range up to a
deconposition tenperature of said 18 fluoropolyner; and a liquid
carrier. 1 2. The fluoropolynmer coating conposition of 2
Caim1l containing 0.1 to 300 % by weight of a polyether 3 type high

nol ecul ar surfactant on the basis of a weight of .4 said fine particles

of the .- fluoropolyner, which is 5 represented by the fornula (I1):
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‘he formula (I'11): 16 R- Y- Ca- Db- Cd- Y-R R
[11) 17 wherein R, Y, C, Dand b are the sanme as above, the sum of 18
and d is an integer of 30 to 2,000, 19 the fornula (1V):

As is clear from Table 1, it can be seen that
the composition of the present invention, to which  the
specific polyether type resin represented by the formula
(I) is incorporated, is excellent in the critical coating

o thickness at cracking, pencil hardness - at 200°Cc, taper-
abrasion resistance, resistance in boiling water and salt
water spraying tests and non-sticking property.

10 ' - INDUSTRIAL APPLICABILITY

As it is clear from the above~mentioned results,
the fluoropolymer coating composition of the present
invention is capable of coating thick and forming a

15 coating film excellent in abrasion resistance, corrosion
resistance and non-sticking property. Since the above~
" mentioned specific polyether type resin emulsion is used,
the composition is excellent in view of workability,
safety and environmental protection’ and s dispersed
20 uniformly in a paint, and thus film forming effect is
~ great and the article coated with the above-mentioned
composition as a top coat assures that its qualities can

be maintained for a long period of time.



20 . RY-Da-Cb-Dd-Y-R (IV) 21 wherein R Y, Cand D are
the sanme as aBove, the sum of a 22 and d is an integer of 20 to 500, b is -
an integer of 30 to 23 2,000, 24 the formula (V): 25 - Z
[-Y-(Ca-Db)c-Y-R e (V) 26 wherein Z is a polyvalent
aliphatic saturated hydrocarbon 27 xesjgual group having 1 to 5 carbon
atons, R is hydrogen 28 or an alkyl having 1 to 20 carbon atoms, Y
is ether, 29 ester, wurethane, thionyl or phosphori c acid residual
30 group, C is ethylene oxide residualCIGAXM®, D is propylene 31 oxide
resi dual group, a is an integer of 30 to 2,000, b is 32 an integer of 20
to 500, cis an integer of 1 to 10, e is 33 an. i nteger of 1 to_ ﬁ

(-( Ca-Db)c 1 represents k re8idualfledropplymer obteoating t hr caegiiposition

al ternati ng 2 copehyTBig 214l psidfes | R10F © BMHSW og)y 3% U
: ) NV Z - - Y- e
formila _(VI )3_ _787by weight o% f; polyether typlzf] resin - on {he basis of a
4 weight of said fine particles, which is represented by the
formula (I):

(32}

6 | r-vY-(a-3)-p* I

7 wherein R' is the same or different and each is hydrogen
8 or an alkyl having 1 to 20 carbon atoms, Y! is the same or
9 different and each is ether, ester, urethane or - thionyl, A
10 is ‘alkylene oxide residual group having at least 3 carbon
11 atoms (A molecular weight of an alkylene oxide moiety
12 obtained by polymerization is 1 X 10® to 1 X 104), B is
13 urethane, thionyl or phosphoric acid residual group (in
14 the parenthesis is represented a residual group obtained .
15 through alternating copolymérization), and a temperature
16 where said resin is decomposed and vaporized is in the
17 range up to a  decomposition temperature of said
18 fluoropolymer; and a liquid carrier.

1 2. The ﬂuoropolirmef 'coating composition of
2 Claim 1 containing 0.1 to 300 % by weight of a polyether
3 type high molecular surfactant on the basis of a weight of
4 said fine particles of the ‘fluoropolymer, which s
o represented by the formula (II): -

6 R-T—{Ca-Db}-T-R ()

7 wherein R is hydrogen or an alkyl haying .1 to 20 carbon
8 atoms, Y is ether, ester, urethane, thionyl or phosphoric
9 acid residual group, C is ethylene oxide residual group, D

10 . is propylene oxide residual group, a is an integer of 30
11 to 2,000, b is an integer of 20 to 500, ¢ is an integer of
12 1 to 10 (-€Ca-Db)=— represents a residual group obtained
13 through | alternating copolymerization or random

R A




"38 ‘wherein Z, R Y, C, Dand b are the sane as in the fornula 39 (V) ,
the sum of a and d is an integer of 30 to 2,000, e 40 is an integer of 1

to 4, 41 the formula (M1): 42 Z [-Y-Da-Cb-Dd-Y-R e (mM1)
[err] ' - 29 - 43 wherein Z, R Y, C and
D are the sane as in the fornmula 44 (V the sumof a and d is an integer

of 20 to 500, b is 45 an integer of 30 to 2,000, eis an integer of 1 to
4, 46 or a mxture of at |east two thereof.

14 copolymerization),
15 the formula (I ):

16 R-Y-Ca-Db-Cd-Y-R  (m)

17 wherein R, ¥, C, D and b are the same as above, the sum of
18 a and d is an integer of 30 to 2,000,
19 the formula (WV )_:

20 " R-Y-Da-Cb-Dd-Y-R (V)

21 wherein R, Y, C and D are the same as above, the sum of a
22 and d is an integer of 20 to 500, b is an integer of 30 to
23 2,000, '

24 the formula (V )

25 7 FY—CaDbls-T-R] ¢ (V)

26 wherein Z is a polyvalent aliphatic saturated hydrocarbon
27 residual group having 1 to 5 carbon atoms, R is hydrogen
28 or an alkyl having 1 to 20 carbon atoms, Y is ether,
- 29 ester, urethane, thionyl or phosphoric acid residual
30 group, C is ethylene oxide residual group, D is propylene
31 oxide residual group, a is an integer of 30 to 2,000, b is
- 32 an integer of 20 to 500, c is an integer of 1 to 10, e is
33 an integer of 1 to 4 («€Ca-Db)= represents a residual
34 group obtained through alternating copolymerization or
35 random copolymerization), :

36 the formula (VI ):

37 Z [-Y-Ca-Db-Cd-Y-R] ¢ (W)

38_. wherein Z, R, Y, C, D and b are the same as in the formula

39 (V) , the sum of a and d is an integer of 30 to 2,000, e
40 is an integer of 1 to 4,
41 the formula (VI ):

42 Z [-Y-Da-Cb-Dd-Y-R] e (VI )

) 0



: 1 ) 3. The f1 uor opol ymer coating conposition of 2 dam

1 or 2, " wherein said fluoropolyner is a 3 tetrafluoroethylene
“polyner. 1 - 4. The fluoropolyner coating conposition of 2
Claim 3, wherein the tetrafl uoroethylene polynmer is 3
pol ytetraf | uoroet hyl ene, - - 9ogtetrafluoroethylene- 4
per fl uoro(al kyl vinyl . et her : - copol yner, 5 :
tetrafl uoroet hyl ene- hexaf | uor opr opyl ene copol yrer or at 6 | east

two there4. wherein Z, R, ¥, £ &hdoDpareynthe &agic rgs Donphei fopmula

oy opared o eyc e Lial U [hUBEEPY M OBl BIPOY TN, Y ©L

metal f| o4es an integer u)’fe3@f tat 2/000:t et i® arheneme,r ofidltte 4 f| uoropol ymer

conpri sesy )a RetLeE" 8f | h tetrafl uoroet hyl ene-
8 perfl uo‘r?o(&]zl{ayl ufb @f #Oll%t ?E%”%Her?of copol yner, 9

tetrafl uoroet hyl ene- hexafl uoropropyl ene  copol yner or a 10 m.xture
of at least two thereof3 whahgi n gmoa-agurymg tr@aﬁhg co&nﬁmﬁtlbﬁ) i 880
to 99.8 %gy% dan arr%mt ofhl t he <S™POR | S 20t002%
by wei ght a5| waerein ym

tetraﬂuoroethylene polymer.

: 4. The fluoropolymer - coating composition of
Claim 3, ~wherein the . tetrafluoroethylene polymer is
polytetrafluoroethylene, tetrafluoroethylene-

perfluoro{alkyl vinyl . ether) copolymer,

" tetrafluoroethylene~hexafluoropropylene copolymer or at

least two thereof. | -

h U D

5. A fluoropolymer coating composition prepared
by adding, to the fluoropolymer coating composition of
any of Claims 1 to 4, .

(1) mica particles, mica particles coated with pigment
metal flakes or a nuxture of at least two thereof, and the
fluoropolymer comprises

(2) polytetrafluoroethylene, _ | tetrafluoroethylene—
perfluoro(alkyl _ vinyl ether) - copolymer,
tetrafluoroethylene—hexafluoropropylene copolymer or a
10 mixture of at least two thereof, wherein an amount of the
11 component (2) is 80 to 99.8 % by weight and an amount of
12 the component (1) is 20 to 0.2 % by weight on the basis of
13 the sum of components (1) and (2).

OO~ U RN

1 6. The fluoropolymer coating composition of any
2 of Claims 1 to 5, wherein said liquid carrier is water.

7. A coated article which is _obtained by
coating, as a top coat, the fluoropolymer coating
composition of any of Claims 1 to 6 so as to form at least
30 (m thick molten coating film. |

w3 DN

* c L M 8 *
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coat

carri qeeip wat er .
'%QT by 2 coat A %73% SHC 6?)‘/‘

obt ai

coat
30 |

9805 1Y -f

the sum of conponents (1) and 2) 6 The fl uordggi(m‘} I
ing. conpositi on of any 2 of (%é’[ﬁb“’ g@wm}nerel n said li qU|

éa@ﬁ% i'h%— %%%épol ynmer

ing 3 conposition of any of Clains 1 to 6 so as to form at |east 4
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(57) Abstract

A fluoropolymer coatmg composition which enables a thick coating and can provide a coating having excellent abrasion resistance,
corrosion resistance, and non-tackiness; and articles made by applying this composition on the surfaces thereof. The composition compriscs
fine particles of a fluoropolymer, a polyether resin in an amount of 0.1 to 300 % by weight based on the weight of the fine particles, and 2
liquid carrier, and the polyether resin is a resin represented by general formula (1): R!-Y! -(A-B)-R! [wherein R! represents a hydrogen
atom or an alkyl group; Y! represents an ether, ester, urcthane, or thionyl group; A represents an alkylene oxide residue having three or
more carbon atoms, provided that the molecular weight of the alkylene oxide moiety is | x 10° to I x 10°; and B represents a urcthane,
thionyl, or a phosphate group, provided that a group within the parcntheses is a residue produced by an alternating copolymerization}, and
the temperature at which the resin is decomposed and vaporized is up to the decomposition temperature of the fluoropolymer.
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