
DESCRIPTION                  FLUOROPOLYMER COATING COMPOSITION 5
AND COATED ARTICLE                            TECHNICAL FIELD  10
The present invention relates to a fluoropolymer    coating composition 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 provide     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   



2-     above-mentioned  fine particles, and  a liquid  carrier, and    the
polyether type  resin  is a resin  represented  by  the    formula (I):  5
R[err]-Y[err]- (A-B)-R[err]             (I)      wherein R[err] is the same
or different and each is hydrogen     or an alkyl having 1 to 20 carbon
atoms, Y[err] 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[err] to 1 x-
10[err]),     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 [err]m
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[err]-Y[err]-(A-B)- R[err]            (I) 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  



- 3 -     decomposed and vaporized in a temperature range up to  a
decomposition temperature of the fluoropolymer used in the    present
invention  (namely,  low  temperature  decomposition    property). 5
It  is   preferable  from   the   viewpoint   of    hydrophobic  property
that the  above-mentioned  R1  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[err] 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 group  having 



not less than 3, preferably 3 or 4 carbon atoms and that a     molecular
weight of the alkylene oxide moiety obtained by     polymerization is from
1 x 10[err] to 1 x 10[err].               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 copolymerization. 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 dispersed homogeneously 30  with the fluoropolymer
particles.               Examples of the resin represented by the formula
(I)  are,  for  instance,  when  the  above-mentioned  B  is     urethane,
35    (1)  HO[CH[err]CH(CH[err])O)[err]CONH-J[err]-NHCO]m OH      wherein m
is an integer of 1 to 1000, n is an integer of     45 to 455,
CONH-J[err]-NHCO represents, for example, tolylene 



- 4 -      diisocyanate   (TDI)   type    urethane    residual    group,
hexamethylene  diisocyanate  (HMDI)  type  urethane  residual     group,
isophorone   diisocyanate   (IPDI)  type   urethane     residual group,
xylylene diisocyanate (XDI) type urethane 5  residual  group,
diphenylmethane  diisocyanate  (MDI)  type     urethane residual group and
the like,        (2)
C[err]HssCOO-[(CH[err]CH[err]CH(CH[err])0)-CONH-J[err]-NHCO-0C[err]H[err],
10  wherein m, n and J[err]  are the same as above, and the like.     From
the viewpoint of thermal decomposition property, the     structure (1) is
preferable.                Also when the above-mentioned X is thionyl,
there are 



15       (3)  HO[(CH[err]CH[err](CH[err])0)nJ[err]]-OH      wherein m and n
are the same as above, J[err] represents =S=O,  20    (4)
C[err]C[err]COO[(CH[err]CH(CH[err])J[err]]C0[err]C[err]H[err]      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 [(CH[err]CH(CH[err])0)m J[err]]-OH  30
wherein m  and n are the same as above, J3 represents a     residual group
of a phosphoric acid,         (6)
C[err]H[err]C00-[(CH[err]CH(CH[err])0)-J[err]-C0[err]C[err]H[err]  35
wherein m, n and J[err] 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
-5-     brackets  is  a residual group  obtained  through  alternating
copolymerization.               The fluoropolymer of the present invention
is    one   of  homopolymers  of  monoethylenically  unsaturated 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.
A   number  average  molecular  weight  of  the     above-mentioned
fluoropolymer is from  2 x 10[err] to 1 X 10[err],     and 2 x 10[err] to 8
x 10[err] is preferable.  When the number     average molecular weight is
less than 2 X 10[err], the coating 30  film  tends to become fragile, and
when more than 1 x 10[err],     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 35  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                                    -6-     D-2
116 by measuring a melt flow rate (MFR), calculating a    melt viscosity
(MV) based on the equation (1) and then    calculating  the  number
average  molecular  weight  (Mn)    based on the equation (2). 5
Equation (1) : MV =     [err] x Applied pressure (kgf/mm[err]) x Radius of
orifice (mm)                 8 x MFR x Length of orifice (mm) 10
[err]      Equation (2): Mn = 3.4  



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 [err]m, and
0.1 to 5 [err]m is preferable.  When 20  the  particle  size  is less  than
0.01  um, a film  forming     property tends to be lowered, and when more
than 100 [err]m, a     gun nozzle used for coating tends to be plugged.
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 weight, 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                                   - 7 -
surfactant  is,  for  instance,  one  represented  by  the    formula (II):
5    wherein R is hydrogen or an alkyl having 1 to  20 carbon    atoms, Y
is 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, c is an
integer of     1 to 10 ((Ca-Db)c represents a residual group obtained 



through     alternating     copolymerization    or      random
copolymerization),     the formula (III): 15               R-Y-Ca-Db-Cd-Y-R
(III)      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 (lV):
R-Y-Da-Cb-Dd-Y-R        (IV)      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,     the formula (V):
Z-[-Y-(Ca-Db)c-Y-R] e          (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  is propylene     oxide
residual group, a is an integer of 30 to 2,000, b is     an integer of 20
to 500, c is an integer of 1 to 10, e is     an integer of 1 to 4
(-(Ca-Db)c- represents a residual                                   - 8 -
group  obtained  through   alternating  copolymerization   or    random
copolymerization),    the formula (VI):  5            Z [-Y-Ca-Db-Cd-Y-R] e
(VI)     wherein Z, R, Y, C, D and b are the same as in the formula    (V),
the sum  of a and d is an integer of 30 to 2,000, e is    an integer of 1
to 4, 10 the formula (VII): 



Z [-Y-Da-Cb-Dd-Y-R] e     (VII)      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  property.
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 (III), 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                                   - 9 -     forming
property and the thermal decomposition property, d    is preferably an
integer of 20 to 300.               In  the formula (IV), when R  is 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, c 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                                      10  -     to
300  in  view  of the  film  forming  property  and  the    thermal
decomposition  property  and  e is  1 from  a point    that the
decomposition property is good when the coating    is baked. 5
In  the  formula  (VII), it is preferable  that the    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  thermal 10
decomposition  property.  Y  is  preferably  the  ether  or    ester
residual group from the viewpoint 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 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            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  lipophilic
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 250[err]C 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 (III), (IV), (VI) or (VII)), 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 (III) 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[err]  to  2  x  10[err],              preferably from  2 x
10[err] to 8 X 10[err], more preferably from  8     x 10[err] to 5 x
10[err], and the weight average molecular weight     of the propylene
glycol moiety is from 1 x 102 to 3 x 10[err],     preferably from  1 x
10[err] to 3 x 10[err], more preferably from  2 5 x 10[err] to 1 x 10[err].
When the weight average molecular weight of the     above-mentioned
ethylene  glycol moiety  is  less  than  1 x 



10[err], there is a tendency that phase separation occurs and     thus
uniform  dispersion is not obtained.  When more than 10  2  x  10[err],
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
10[err], 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 10[err], there is a tendency that the     dispersion is 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[err]CH[err]0)a(CH(CH[err])CH[err]0)bH 25  wherein a is 300, b
is 75,     (8) a random polymer represented by
C[err]H[err]COO(CH[err]CH[err]O)[err](CH(CH[err])CH[err]O)bCOC[err]H[err]
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  (III)  are,  for     instance, block
polymers represented by,     (9)
HO(CH[err]CH[err]O)a(CH(CH[err])CH[err]O)b(CH[err]CH[err]O)dH 35  wherein
the sum of a and d is 364, b is 69,     (10)
C[err]H[err]COO(CH[err]CH[err]0)a(CH(CH[err])CH[err]O)b(CH[err]CH[err]0)dCO
C[err]H[err]     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
- 12 -      decomposition property.                  Examples of the
polyether type high molecular     surfactant  represented   by   the
formula  (IV)   are,  for     instance, block polymers represented by;  5
(11) HO(CH(CH[err])CH[err]0).(CH[err]CH[err]0)b(CH(CH[err])CH[err]0)dH
wherein the sum of a and d is 64, b is 350, 



(12)
C[err]H[err]COO(CH(CH[err])CH[err]0)a(CH[err]CH[err]0)b(CH(CH[err])CH[err]0
)dCOC[err]H[err]5     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.                  Examples  of  the
polyether  type  high  molecular     surfactant  represented   by   the
formula  (V)   are,  for     instance, 15 (13) a random polymer represented
by;               CH[err]-O-(CH[err]CH[err]O), (CH(CH[err])CH[err]O)[err]H
CH-O-(CH[err]CH[err]O)a (CH(CH[err]) CH[err]O)bH 20
CH[err]-0-(CH[err]CH[err]O)3 (CH(CH[err])CH[err]0)bH       wherein a is
300, b is 75,      (14) a random polymer represented by;  25
CH[err]-0-(CH[err]CH[err]0)[err](CH(CH[err]) CH[err]0)b COC[err]H[err]
CH-O-(CH[err]CH[err]O) , (CH(CH[err])CH[err]O)b COC[err] H[err]
CH[err]-O-(CH[err]CH[err]O)3 (CH(CH[err]) CH[err]O)bCOC[err]H[err] 



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;                                               - 13 -
CH[err]-O-(CH[err]CH[err]0)a(CH (CH[err]) CH[err]O) b (CH2CH[err]O) dH
(15)               CH-0-(CH[err]CH[err]0)a (CH (CH[err]) CH[err]) b
(CH[err]CH[err]0) dH               CH2-O-(CH[err]CH[err]O)a
(CH(CH[err])CH[err]O) b (CH[err]CH[err]0) [err]H  5  wherein the sum  of a
and d is 364, b is 69,               CH[err]-O-(CH[err]CH[err]0)
a(CH(CH[err] CH20) b (CH[err]CH[err]O) dCOC[err]H[err] 



(16)              CH-O-(CH[err]CH[err]0) a (CH (CR[err]) CH[err]0) b
(CH[err]CH[err]0)d COC[err]17H[err] 10           CH[err]-O-(CH[err]CH
[err]) a (CH (CH[err]) CH[err]O) b (CH[err]CH[err]0) dCOC[err]H[err]
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   high   molecular      surfactant   represented    by   the   formula
(VII)   are,   for      instance, block polymers represented by;
CH[err]-O-(CH (CH[err]) CH[err]0) a (CH[err]CH[err]O) b (CH (CH[err])
CH[err]) dH 20   (17)                CH-O-(CH (CHs) CH[err]O)a
(CH[err]CH[err]0) b (CH (CR[err]) CH[err]0) dH
CH[err]-O-(CH (CH[err]) CH[err]O) a (CH[err]CH[err]0) b (CH (CH[err])
CH[err]0) [err]H       wherein the sum of a and d is 64, b is 350, 25
CH[err]-O-(CH(CH[err]CH[err]O)a  (CH[err]CH[err]0) b (CH(CH[err]) CH[err]O)
dCOC[err]7H[err]       (18)               CH-O-(CH (CH[err]) CH[err]) a
(CH[err]CH[err]O) b (CH (CH[err]) CH[err]0) dCOC[err]COC[err]  



CH[err]-O-(CH(CH[err]) CH[err]O)a (CH[err]CH[err]O) b (CH (CH[err])
CH[err]O) dCOC[err] H[err] 30       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), (III) or
(IV) is solely used, the formula       (III) is preferable in view of
easiness of the thickening,       and  in  case  where  at  least  two
surfactants  are  used,  for                                   - 14 -
example, all combinations of the formulae (II) to  (lV) are    possible
and  a combination  of (II) and  (III) is preferable    from a point that
the leveling property is given by    thickening.  In  that  case,  the
preferred  combination  of 



5  the above-mentioned  examples is, for instance, (7) and  (9)    or (10),
(8) and (9) or (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     (VI ) 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 liquid 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   of    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
15  -     hydrocarbon having 9 to 11 carbon atoms can be used as the
liquid carrier in such an amount as not impairing physical    properties of
the composition, for example, in an amount 



of not more than 15 % (% by weight, hereinafter the same) 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    /[err]m, preferably
from  15 to  50 [err]m.  When the particle size    is less than 10 [err]m,
the abrasion resistance of the coating 15  film  tends to be lowered, and
when more than 100 [err]m, 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, TiO[err], Fe2O[err] 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 [err]m.  When less than 10 [err]m, the
abrasion     resistance of the coating film tends to become worse, and 



when more than 100 [err]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  usual method.  The amount of addition  thereof is     not more
than 50 %, preferably not more than 35 % on the
- 16 -     basis  of  a  weight  of  the  above-mentioned  fluoropolymer.
When more than 50 %, the non-sticking property tends to be 



lost.               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[err]  to  30[err]C  for  10  to  40  minutes until a
uniform     dispersion  is  obtained.   Then  the  fluoropolymer  coating
- 17 -     composition of the present invention can be prepared. 



The composition of the present invention may be    applied  to  various
substrates  through   usual  methods.    For  example,  after
sand-blasting  a  surface  of  metal, 5  enamel, glass, ceramic or the like
to  be made rough, the    substrate is undercoated 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     415[err]C)  enough  for  the  fluoropolymer  in
the  coated     composition to be melted.               The thickness of
the molten coating film  is not 15  less than  30  [err]m.  Though  there
is particularly  no  upper     limit of the thickness, when more than 70
[err]n, 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  is
preferable,  therefore,  that  the  thickness     is from 30 to 70 ,[err]m.
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  used  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-making  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.
- 18 -  



(1)     (A) Fine particles of the fluoropolymer     (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  composition
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 article 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 composition can be
maintained for a long period of 35  time.      (2)     (A) Fine particles
of the fluoropolymer                                    -  19 



(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)
5             0.1 to 300 % based on the weight 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 10  property,
and the quality of the article coated with  that     composition can be
maintained for a long period of time.      More preferably,     (A1) Fine
particles of a tetrafluoroethylene polymer 15  (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) 20  (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 25  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), 30       wherein R1 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 weight of (A2) 35  (D) Liquid
carrier                 This composition makes it possible to form a
coating film more excellent in thick coating, gloss and        



- 20 -     corrosion  resistance  and  the  quality  of the  article
coated    with  that  composition  can  be  maintained  for  a  longer
period of time.               The  present  invention  is  then  explained
by 5  means of Examples, but is not limited thereto.
Example 1  10            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 15  phenol ether  (EO  =  10) as a dispersing  stabilizer in  an
amount of 6 % on the basis of PTFE))
150.0 parts     (2)  Polyether  type   resin  emulsion  (Permarine   UA-200
available  from   Sanyo   Kasei  Kogyo   Kabushiki   Kaisha, 20  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 25
3.6 parts     (4) Toluene                                     1.6 parts
(5) Deionized water                             15.0 parts
Tests were carried out with respect to physical 30  properties of the
obtained coating. composition.                The  tests  were  conducted
in  the  following     manner.     Physical properties of coating
composition         Viscosity:  Measured  by  using  a  model  B
rotational 35                 viscometer (No. 2 rotor) and rotating  it at
a   rate  of  60  rpm   for  two   minutes                    (temperature:
25[err]C).         pH:  Measured with a pH meter through normal method.



- 21 -         Solid content:    An  amount  of  10  g  of  the  coating
composition was measured in an aluminum                        cup, and
after baking at 380[err]C for 45                        minutes, a weight
of solid content was 5                     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 10
polyamideimide)  available  from  Daikin  Industries,  Ltd.)  so    that
its thickness after drying became 15 [err]m 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 15  [err]m, followed by baking at
380[err]C  for 15 minutes, to  give     the aluminum frying pan having a
total coating thickness     of 50 [err]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.
20 



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 25            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 30            Methods for Organic Coatings.        Spiral
scoring test:               Tested  in  accordance  with  JIS  K
5400-Testing               Methods for Organic Coatings.
Taper-abrasion resistance test: 35            Tested  in  accordance  with
JIS  K  5400-Testing               Methods for Organic Coatings.
Boiling water resistance test:               Tested  in  accordance  with
JIS  K  5400-Testing      



- 22 -                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[err] 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
200[err]C  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     described 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 particles (particle size 30 [err]m) coated with
TiO[err]                                                     6.5 parts 35
(3) Mill base (a mixture prepared by mixing a mixture of     55 parts of
deionized water and 45 parts of cobalt blue     oxide in a ball mill)
0.7 part     (4)  Polyether  type   resin  emulsion  (Permarine  UA-200



- 23 -     available from Sanyo Kasei Kogyo Kabushiki Kaisha)
6.0 parts     (5) 25 % Aqueous dispersion of sodium lauryl sulfate
3.6 parts 5  (6) Toluene                                       1.6 parts
(7) Deionized water                             15.0 parts
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     [err]m.  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 [err]m (total thickness of the coating
film: 25 [err]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))
150.0 parts    



- 24 -      (2) Mica particles (Particle size 30 pm) coated with TiO2
6.5 parts     (3) 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 results are shown in
Table 1.     



-  25      -               



[err]          [err]            [err] 





[err]                                   - 26 -                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  5 thickness at cracking, pencil hardness
at 200[err]C, 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  is  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.  



- 27 -                                CLAIMS   1            1.   A
fluoropolymer   coating    composition  2 comprising fine particles of a
fluoropolymer; 0.1 to 300  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 (I):   6               R[err]-Y[err]- (A-B)-R[err]
(I)   7 wherein R1 is the same or different and each is hydrogen  8 or an
alkyl having 1 to 20 carbon atoms, Y[err] 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[err] 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   copolymerization),  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  fluoropolymer  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  is  5 represented by the formula (II):
6               R-Y-(Ci-DbF-Y-R               (II)   7  wherein R is
hydrogen or an alkyl having  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, c is an
integer of  12  1  to  10  (-(Ca-Db)c represents  a  residual group
obtained 13  through    alternating    copolymerization     or     random 



[err]                                   - 28 -  14 copolymerization), 15
the formula (III):  16                   R-Y-Ca-Db-Cd-Y-R
(III)  17  wherein R, Y, 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 (IV):  



20            R-Y-Da-Cb-Dd-Y-R         (IV)  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             Z
[-Y-(Ca-Db)c-Y-R] e           (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)c  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] e     (VI)  



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 (VII):  42            Z [-Y-Da-Cb-Dd-Y-R] e     (VII)
[err]                                   - 29 -  43  wherein Z, R, Y, C and
D are the same as in the formula 44  (V ), the sum of a and d is an integer
of 20 to 500, b is 45  an integer of 30 to 2,000, e is an integer of 1 to
4, 46  or a mixture of at least two thereof.  



1            3.  The   fluoropolymer  coating   composition   of 2  Claim
1   or   2,   wherein  said  fluoropolymer  is  a 3 tetrafluoroethylene
polymer.  1            4.  The  fluoropolymer  coating  composition  of 2
Claim  3,  wherein  the   tetrafluoroethylene  polymer  is 3
polytetrafluoroethylene,                 tetrafluoroethylene- 4
perfluoro(alkyl      vinyl         ether)        copolymer, 5
tetrafluoroethylene-hexafluoropropylene    copolymer    or    at 6 least
two thereof.  1            5. A  fluoropolymer  coating  composition
prepared 2 by adding, to the fluoropolymer coating composition of 3 any of
Claims 1 to 4, 4 (1) mica particles, mica particles coated with pigment, 5
metal flakes or a mixture of at least two thereof, and the 6 fluoropolymer
comprises 7  (2) polytetrafluoroethylene,             tetrafluoroethylene-
8  perfluoro(alkyl      vinyl         ether)        copolymer, 9
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).  1            6. The fluoropolymer
coating  composition  of any 2 of Claims 1 to 5, wherein said liquid
carrier is water.  1            7.  A   coated  article   which  is
obtained   by 2  coating,   as   a   top   coat,  the   fluoropolymer
coating 3  composition of any of Claims 1 to 6 so as to form  at least 4
30 [err] thick molten coating film.    [err]    




