21&442%>ANTICORRCSIVE COATI NG PROCESS The present invention relates to an
anticdrrosive coating process for formng on a substrate a Coat2r191|£g15
mh:QQ has superior strength and which -provides extrenely good
wedtherability and corrosion 5 preventing effect. For the protection of
steel structures installed in the open air fromcorrosion, it has been
common to apply a prinmer coating for the purposes of preventing the
penetration of water or corrosive substances, inproving the adhesion to the
nmetal surface-and preventing 10 the corrosion by neans of an
anticorrosive pignent, then optionally apply an intermnmedi ate coating for

t he puygposes of inproving the adhesi on between the prinmer coating |ayer

a top Coating |layer, coordinating the physi.cal property differences bet
the priner coating |layer and the top coating |ayer and increasing the
coating 15 | ayer thickness, and further apply the top coating to inprove
the outer appearance, weatherability and nechanical strength. Ql-type
anticorrosive coatings or alkyd resin anticorrosive coatings have an
advant age that they can be applied to a poorly prepared substrate surface
corresponding to the | evel of the Surtagf_Preparation of Steel 20
Structures Painting Manual SP-3 (Steel ructures Pai nting Council,

US A), and %ﬁ%XCﬁI@R&’S?@hyCéieﬂNaé lsﬁ'édi:.@émr coat i ng. -2- As the top |
coating, alk ted rubber-type coatings are .
wi del y used. Howew P%é&éﬁ% Edwer{éﬁét%@a tp P aﬁﬁ%BbP&s1§'¥$$@df§rz%tprocess

durability of the coatings 1s rat mted and the corrosion protiection
and Weat her abjgpl fornfifily 8A £'dul¥¥8ske a coating layer which has superior strength

and which provides ei:treme_ly good weétherabi]ity .and corrosion
5 prevepting effect. '
For the protection of steei structures insta}ied in the'open air
fron; corrosion, it has been common to apply a pri.mer coating for.
the purposes of preventing the penetration of water or corrosive
substances, improving the adhesion to the metal surface and preventing
10 the corrosion by means of an anticorrosive pig'ment, then optionally
apply an intermediate coating for the pt;rposes of improving the
adhesion between the primer coating 'layer and a top coating layer, |
coordinating the physical property differences between t-he primer
. - coating layer and the tép coating layer aﬁd increasing the coating
15 layer thickness, and further apply the top coating to improve the.
outer appeérance, weatherability and mechanical strength. Oil-type
anticorrosive coatings or alkyd resin anticorrosive coatings have an
‘advantage t}.xat they can be applied to a poorly prepéred substrate
surface corresponding to the level of the Surface Preparation of Steel
2 Structures Painting Manual SP-3 (Sfeel Structures Painting Council,

U.S’A.), and they are widely used as the primer coating.



v . . . .
5 per| od of tine can not be expected. Accordingly, it used to be - @ |
-requlred to recoat themat an interval of every five to six years or in :
sbne casés every two:to three year’s dependi ng upon the particular resins
used?-On the other hand, reflecting the recent trend for |argéer steel 10
structures -such as bridges or tanks, thepe.is an increasing tendency for an
i ncrease of the costs and the nunber of process steps required for the
recoating. Accordi A@ Yhe ttopr fodtng, KPAIredeityPel EatthpgB @ chlofiatyet em
whi ch provides effective corrosion prevention and weatherability for a |ong
period of tinerubbei-type costifgs e Syiletynused. hHuWBYer, hafly sijedl e. for the
recoat\_ng. In.a corrosion reaction of the coated steel structure which

t akes pl ace | ncenventiormdl wp icnatingnsystemsn dhﬁahihﬂpmffhﬂte,coaﬁﬁgseﬁtshoMer
reaction for corrosion is -usually governed by the oxygen reduction
reaction, and Hmiteddangl the keermosjgepiotectiabidnd weathédubiitiationgd extendéd
becones CI’ItICa| Wien it is taken into accounts that the oxygen reduction
reaction goverpsripﬂeof:aim@d!@nr Bat thieorxpestedor riyecardinglys iti wsed 1g errent

density (I ) corresponding to the corrosion rate of the steel beneath the
max coating | a?%quhrﬁ‘rdrtéblré%@#t themyatt e ingereali ofgevermifivmdo six years
[err]max . max [err] = K Co.nF/d where M -~ : anmount of_ dissol ved oxygen

for diffusion, OfdR fome (ﬂaﬁﬁﬁs‘?‘fﬁ?ycb‘é?fmcﬂ&ﬂe Uﬁ%ﬁg@ﬁndmg upon the
particular resms used
' lOn .the other hand, ret‘lecting the recent trend for Ilarger steel
10 'structures' suc_h- as ‘bridges or tanks, there is an increasing tendency
for an increaSe of the costs and the number of process steps required
.for the recoating. Accordingly; Ithere .is a.strong' demand for a coat-
ing syetem' which proﬁdes effective corrosion prevention and
weatherability for a long period of time, that is, a coating system
15 having a iong cycle for the recoating. |
| in a corrosion- reaction of 'the coated steel structure which takes
place in a neutral envxronment as in the atmosphere, the cathode
reaction for corrosion is usually governed by the oxygen reduct1on T
reaction, and accordingly the oxygen permeablhty of the’ coatmg layer
- 20 becomes critical. | :
| When 1t is taken mto accounts that the oxygen reductzon reaction
governs the cathode reactlon for corrosion, the lmutmg current dens1ty
a ) correspondmg to the corrosion rate of the steel beneath the

max
coat_rng layer is r_e_presented by the following equations.



5 f d: the t hi ckness of the diffusion layer (thickness of the
c t> g layer), n: reactive electron nunber, F : Faraday-s constart, Co:

oxygen concentr ation. 10 Accordingly, in order to reduce the corrosion

_'r_at'-e of the steel beneath the coating layer, it is necessary -either to -
substantially increase the thickness 8f-the coating |layer or to reduce the

. oxygen perneability, that is, the anount of the dissolved oxygen f.or

di ffusion or the dlffu5|on coeff|C|ent of -oxygen if the thickness of the

coating 15 |ajgr ? geaiFed to be constant. Further, it is necessary to

prevent the reductlon of "the -thickness of the coating Iayer due to e.g.

chal king, for a | ong KeeporFtd time:-. If the oxygen perneability of the
coating layer .is reduced to a half, the corrosion rate Pf I he steel beneath
the coating | aydieng M_Likempyst ipf disselved oxvgss fon ALLINgIoNsh s, the
oxygen perneability of the coatlng l'ayer i's gritical to the Iastlng
corrosion prevention & theiffysiopjeesidicient of QX8 However, an al kyd

resin or chlorinated rubber. used as a- in the top ting a ‘
‘nmenti oled above, has & rél 52 A ‘f/l"b‘?s@af’}lig’)?géﬁf ieF i f'\?“calﬁﬁ"e%eﬁg t he
corrosion of the steel _ben&?th t ?’ aat| Sg Iayer Is facilitated and the
coating defects are |likely o a4 372 ther, in the abovementioned top

coating, the resin ang .pi, :lﬁgl deteriorated by the
exposure to e.qg. uItrglwo ' &riléc X’ 'scol oration, chalking or t he

formation of cracks i I|k é@{ thus leading to a decrease of
- the gloss or color fadi ﬁ%%ciag’%ong ast’i ng corr05|on preventlon or -

weat herabi l ity can nOtCo : oxygen concentration.

10 Accord:ngly, m order to reduce the corrosion rate of the steel
beneath the coatmg layer, it is necessary exther to substanually
increase the thickness of the coa_t_mg layer or to reduce the oxygen
per'mea_bi]ity; that is, the amount of the dissolved o:tygen for diffusion
'or the diffu'sion coefficient of oxygen 1f the thickxiess of the coatix_ig.

15 layer is maihtained to he constant. - Further, it is heces'sary to
"preveht the reduction of the thickhess of the coating layer due to
e.g. chalking, for a long period of time.. If the oxygen permeability
of the coating layer is reduced to a half, the corrosxorf rate of the
steel beneath the coating layer will likewise be reduced to one half

20 .Thus, the oxygen permeabxhty of the coatmg layer is critical to the

' lastmg corrosmn preventlon of the coated steel structures.

However, an alkyd resin or chlormated rubber used as a vehicle
in the top coatmg as mentioned above, has a. relatxvely g'reat oxygen
permeablhty, whereby ‘the corros1on of the steel beneath the coating

20 laye_r 1s facilitated and the coating defects are likely to be led. Fur-
| _ther, in the abovementioned top coating, the resin and pigment are

likely to be deteriorated by the exposure to e.g. ultra-violet ray, and

?. .
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t hereby be expected. 5 Further, a silicone resin has recently been_(gg)
devekoped as’ a resin having good weatherability and its application as a '
top cpeating has been:attenpted.. However, air-drying type silicone-alkyd
resins.or silicore-acrylic resins have a relatively great oxyden -
perneabi ity and do not: provide -10 adequate corrosion prevention for the
steel beneath the coating |ayer although they nmay .inprove the o o

weat her abi | ity dibcdibeationw, ehalling. oF thehfirmativn bORraers i{BIHk&AS" &Ptake
obtained tends to be soft and susceptible to staining and scratching. At -

the sang tine, placdiagshas leddirig eoal adeawhacks tthat glo8s desbbrungdingoes
whitenj ng. Al though 15 - the abovenentioned resin undergoes no degradation
‘and mai ntai ns tTeus nldngllagling sedrevsianl prevaretion drowvebtterability pagrest i n
the surface layer of the coating tends to fade and thus undergoes
subst anti al coltberebmrige expedtasf.t er all, such a top coating is inadequate
for use for a long period of time.. 20 . =~ Accordingly, it is an.object
of the présent .i nvefmitther: @ silicanentesinchay aecentlydbeén cldveleped mst aeresin
conventional coatings and to provide an anticorrosive.coating process which
i s capabl e of Hheyingigreda erapilitis and- Hsy rpplicatiem@s astopngoating dsason
preventing property and |ong |asting weatherability. 25 Narel y, the
present invent ka¢nppEemMPEedan anti corrosive coating process which
conprises: - 5(i)._a step of fornin% a primer cqating |l ayer géiappiyin .on.
a sub- strate an.oi FOVSYRF.afin-G3Ving tyeecsiicrne-adkyanrening pr; siiconeyprylic
anti- corrosive cpating as I-_mer .coatin follo by air-dryin
, resﬁ'ls rz‘a ea r%laftgvely .great oxygén permevz\a%glit}y and do Xot 8’rovide
10 adequate corrosion prevention for the steel beneath the coating layer
although they 'may improve the weatherability of the top coating.
Further, the top coating thereby obtained tends to be soft and
susceptible to staining and scratching. At the same time, it has an
‘additional drawback that the r'e.sin undergoes whitenihg. Although
15 the abovementioned resin undergoes no degradation and maintains
the initial gioss for a 1ohg' period of ti_li:e, ‘the pigment in the surface'
' lé.jrér of the cOating'_terid's to fade and thus undergoes substantial
coldr change, and aftei- all, such a top coating is inadequate for use
for a long period of time.
20 Acco‘rdihgly, it is an object of the present'ihvenﬁon to _oirercome.'
such various difficulties in the conventional coatings and to provide
an a_nticorros_ive coating process which is capable of providing a-
coating system having a long?"lésting corrosion pre\fenting propei'tj
‘and long Iasting weatherability. '
P Namély, the present imiention provides an anticorrps_ive coating

process which comprises:



[

(,i" 3 -steb of form ng a bi nder coating |l ayer by applying on the 5 pri mer
cpgti ng | ayer a phenol -nodi fied al kyd resin-type coating containihg a flaky
phkgp¥nt, followed by air-drying, and (iii) a step of forming a top coating «

| ayer. by applying on the binder layer, a top coating conprising (a) a
fl'uori ne-cont ai ni ng copol yner _corrposéd of from40 to 60 nolar %of a

0o il et ol AR SRR i i sise 1o
inyl “eth L . % . _
) SoCH R AR TR A o o SR
0y O 000 SRRk COIARFY af°F el Son O R 8 SUUBESRG: (1) 7 D
LS PP SE g D S Ry BT
cot 15 | 243indy HHLY 1y SHorl moBA TP QER B Y coing

fol | oned byogtdinfhy s flaky 'Fjiém@nﬁt edwed YyTalid-dryhed) @ngcoating |ayer by
applying on'the binder coating-layer an epoxy resin coating, followed by

ai r-dryingignda stdp of oraiss aP top dRiting dydh8yeappRrihgPos Gdlel Bihder
conprising (a) a fluorine- containing copolyner conposed-of from40 to 60
mol ar % of 1@ydd Wotsp cobeihigncompriFitg t(@)4a fadinedeatitainingotspolymeny| et her,
from5 to 45 nolar % of an al kylvinyl ether, from3 to 15 nolar % of a
hygroxy- 5 complokgd vafh fkonet4leto @BedmblaxniOoft a. fld6roviefin, Urofm Sttwer conononer
an : . S _

10 45 molar % of cycloh_ekylvinyl _'ethér, _f:_.'om 5' to 45 molar % of an |
#lkjrlx}inYI ether_, _frofn 3 'tc_) 15 molar % of a hydroxyalkylvinyl ether.
and 'from 0 to 30 molar % of bther_- comonomer and .(b) a polyisocya‘nate,.
followed by air-drying. | | | o

. The present invention also p..ro'vide's an anticorrosive coating

15 .p'roces,s. which comprises: |
(i) a step 01_‘ forming' a prixhei' coé.tin’g Ia_.yer- by applying on a sub-
strate an oii_-ty-;)e:.anticorrosive coating or an"alkjd .resin-_type anti-
corroSive _c_oating- as a _prinﬁer coati_ng,.- followed by air-d-ryin_g. '_

(i) a Step of forming' é binder coating layer by épplying on the
20 primer coating layer a phenol-modified alkyd r’esin-iype_ choa'ting
;:ohtaimng a flaky pigment, fbllowed by air-drying, | _
- (idd) | a step of forming é sealer :coa_ting layer by app__lyihg 'oh the
binder coating lay.er an epoxy resin coating, foll_owéd by ar-drying,

and



¥ . : . : .
(b) a polyisocyanate, followed by air-drying. Now, the present invention
will be described in,detail with reference to the preferred enbodi ments.
The of] -type anticorf.osive coating which is preferably used as 10 the

pri mat,‘.coati ng iR the anticorrosive coating process of the present :
invention is a coating which conprises, _ag A vehicle, a drying oil or senm
drying oil such as linseed oil, soybean oil, tung oil, safflower oil or
cotton seed oil 3.0 @ Qall bahrt V=Yg COr Lasi e 0l g Bisin
as red | ead, | eéﬁﬂsugoéx)@ eféplg ? :l%ﬁ’lléggﬁ&fceﬁ?ograt?g é?%%ggl‘%&%fégﬁ{agmqu,am ncooe
dust, . zi nc chrogBh@uinird chfElnfdrEofiPbSetRbe bmCab Golgd RhétaP2% ®f 4 Euoro-
-cont e“Lr\Of the anticorrosive pignent”in the oil type anticorrosive -coating
is usually fronpletir, 2% Y theid dolarH@Vel @¥cldhnexiyieingasathek, tfHhom &atb

ipi gment or zinc dust pignment, the upper limt nmay be as high as 90% by
weight. 20 - 45Thélagl ¥ bfr & idikytigybethemnr Eosh V3 t6 08 mdgarvy o d hydroxy-
jpreferably used as the primer coating. is a coati'ng obtained by m xing one
iof the abové- malityleireyl ettiercandofrome OptogBenhelawi Sitofastherkyonomsmer and
‘preferably having an oil length of from45 to 65% and an acid val ue of. .not . -
nore than 10 ngy(WDH golyisoayardtiec | felloWed by ksid-deying.i s obt ai nable by a 25
.condensation reaction of a mixture conprising a polybasic acid such as . -
ipht hal i ¢ anhydri de, Noybpithadpresentiinventionpwilhdle deseribedim detailwithr i de, .
lt et rachl oropht hal i ¢ anhydri de, adipic aci d, succinic acid or a rosin-naleic
anhydr i de adduc®efarencete: the prefenred embedimendBe  -7- acid with a

‘nmonobasi ¢ aci d such nzol i d. -t ert.-.butyl. henzai id;. a
pol yhydric al cohol gﬁ%h&gs%ﬁg%%%%& ,&Eépfro y‘?ﬂélﬁg %%%(%?%ﬁ%t?ﬁﬁdeﬁ% :

| ycol, neqQpentyl glycol, glycerine, trinethyl ol . _ :
ay - Bl | ¥he %r)j/mer cqgt in the antic_:orrgsive coating process of the.present

%

*  invention is a cBating Whiéh.ccmprisés, as a vehicle, a drying .6il.or semt
o _ drying ofl such as Iinseed oit, sbjbeaﬁ oil, tung oil, safflower ail | -
'or,_.cofton_ seed gill',. <-)r_ a boiled oil thereof and an anticorrosive |
pigment such as red lead, iéaci' s.\lxbo:n'de.,' basic lead chromate, lead
15 cyanamide, zinc dust, znc éhromate_, red;'lea';d z’ihc 'cln-ox.nat';.or |
© " caleium plﬁmbate‘. The content of the ant;corrosive 'pigm_eht in the = -
oil type anticorrosive éoating i§ usually from 5 to 50% by weight.
However, in the case. of the lead pigment or zinc dust pig'ment, the
-upper limit may be as high as 90% by weighf. ' |
- 20 ~ The alkd ne'sin-tyﬁe anticorrosive coatmgwh:.ch is prefersbly used
as the primer coating.is' a coéting obtained by mixing one of the above-. -
'n’xezitiohéd anticorrosive pignénts wiht an alkyd resin pxe‘ferabiy having an |
oil length of from 45 to 65% and an acid value of not mor_ than
- 10 mg KOH/g, es a vehicle. The alkyd resin is obtainable by a .
2% “ conde;lsatlon react:.on <;f ; mi:ctx.ix;e comprising a éolybaéic_ acid suclh'-
as phthalic anhydz'ide; isophtha;_ic acid, terephthalic acid, maleic-'
an.hydz'ide;.-tetrachlorophthalic anhydride, adipic adid, | succinic acid

or a rosin-maleic ‘anhydride adduct or a knixt_ure of such a polybasic



Aipne, trinmethylol propane, pentaerythritol or sorbitol; and an oil 5.
[4h, -as |inseed oil, sardine oi.l, tung oil, dehydrated caster oil; :
'flower oil, soybean oil or cotton seed oil, or-a fatty, acid, at a+ v
Ténperature of about 200 to 250[err]C for about 6 to 20 hours in accordance
_with a usual nmethod. The content of tRe-anticorrosive pigment in the alkyd
resin 10 anticorrosive coating. is substantially the sane as in the case-
- of the abovéeishmitined monobagise agict” sueh rass beazeigaadidg or Prctierarbuliyl- t ype
anticorrosive coating or al. kgd resin-type anti- corrosive coating is
r epr esent edPBRzoiLopcidse priFhyduie plagho ghchcas rﬁtbﬂ@qmﬂmtﬂ( IPBIFISR?2)
~ | ead suboxi de anticorrosive paint (JIS K-5623), basic lead chro e
-anti corrosi 5794 rfliethyleng. glyzel. negpentxlaghirole g&ﬁ?ﬁ“&@ﬁr deimetigdpht (
K-5625), zing dust antlcorroswe pai nt (JI S K-5626 z nc_chromat e

ant i cor r osi §Eh8Rg.ntrimethylel propane, pentgergthritol Bital e aﬁ‘ﬁ’t eBoPHosi ve
Pasin- (hpe B8oR 22, fineeee ity 38@9"8’6&%*?&3‘35 3?54%59%“ tercal bn
P o v Bpieafa B el P BHERCESH S hE S afly 6E, % ae!aev-e'
Cesin coati pere 3t Ebout 190° 5%?‘?%??’ St §ﬁ%h§@?f'é5 BRBse of ¢ he

resin coati ng e used as a

present invgatd he ch a resin is ohtained by the
condensatlon copo ;‘/:ﬁesvr’#zag?%én'f%fh& al’kyd resin of- the type described

hephenol. For s AoRBCY dfe bibithizop Hleh iy B iRg/Rdeli ¢ oo 1

10 anticorrosive coatmg is substantially the same as in the case of : v |

the abovementmned oﬂ-type antxcorroswe coating.
Such an oﬂ-type anncorrosxve coaﬁng or alkyd resm-type anti-
| corrosive coating is represented by, for mstance. red lead anticorrosive
' _pamt (JIS K- 5622) lead subomde anticorromve pmnt IS K- 5623),
15  hasic lead chromate anncorroswe paint: (JIS K-5624), lead cyanannde
t:.corroswe pamt (JIS K- -5625), zinc dust anﬁcorros:.ve paint (JIs’
K-5626), zinc chromate- ant:.corroswe pamt (JIS K—5627) and red-lead
zmc chromate anticorroswe paint (JIS K-5628). '
The above oﬂ-type anucorrosxve coating or alkyd _resin-type
20 antlcorroswe coating has a merit in that it can be applied even to a
relat1ve1y poorly prepared substrate surface at a- level of Surface |
Preparatmn of Steel Structures Pa:mtmg Manual SP-3 (Steel Structures
Pamtmg' Council, U.S.A.). _ _ |
Whereas, the phenol-modified alkyd resi_n_ coatihg to be used as a
25 binder coating in the process _of the present t’.r_iiiention, is a'eoating B
in which a resin is obtaiue_d by the cmdensetion copolymerization of-an
elkyd resin of the type described above with phenol formaldshyde. In the
phenol formaldehyde modified resin, the phenol formaldehyde content

is usually about from



3 to 30% by weight. The coating to be used as ‘the binder coating is ‘
conposed - of sai d phenel -nodified al kyd resin and a flaky pigment. As the '
ft aky .pi grent , there :may be used ohe or nore pignent 5 such as m caceous
iron gxide, glass flakes and al um num powder. The solid content weight.

rati o’ of the flaky pigment to said phengl g nodi fied alkyd resin vehi cle S
preferably from40 to 150 parts by wei ght per 100 parts of -the

phenol - nodi f i ed3 abkgek bysweigiehi cl e. To-the abovenentioned phenol - “modi fi ed
al’kyd resin-type binder 10 coating, there may optionally be added, in

addi tion to the fl afhepeoptimgrip, betused addihe bmdemlcoatmgezscoompnsgdust‘ed

for caating material. Such additives include an organic or inorganic _

col oring pi gnemadamhmbméﬂﬁqﬂ@hbml reginiansk@s flokyspigmentzer, a viscosity
controlling agent and. a l|leveling agent. 15 N The_bi nder coating may be -
obt ai ned by mi xing ABethmdkaky menedthe#@mve@enuwdn@mel akwer@rpéemea d

ot her addllél ves, if necessary, together w_th an _organic solvent which is
“commonly Osed fech 38t Mirpeeans ikoR AXIAY. 1glessifakescang Humrgumy PaWESEader

50 7 PGy T8 %‘@;ﬁ&%ﬁ%&%ﬁaﬁt% B et bl st
v Comancnt SRR ol el e B SrdHOL BB '
coror Eé”p.e‘g’?éyvgféiféﬁ%&ﬁ°p%§§n$f U5 FoR LR ol Pt
et a0 2% nadeniroRih dbbiEhtnufRta Pherd i ARMAGE idrdSiain- e illial

epoxy resin, there na I one e epoxy
resin suchpas the,.
108|4 o?u 225 manu acturedn%é' BBth&ﬁerQad@deﬁo i&?kﬁd@ﬁ@n @ﬁe%&y]ﬁ%l _

‘ment, other additives whmh are commonly used for coating material.
Such add1t1ves mclude an orgamc or inorganic coloring pigment, an
" extender plgment, a dmpersmn stablhzer, a viscosity controlhng- agent
and a leveling agent. | _ |
15 'I‘he-'b_ind'er ‘coating may be obtained by mixing the pheixol-modi'ﬁed K
ai_kyd resin, the flaky pigment " and loth.er additives, if necessary,
together with an _orga::ﬁ.e 'solvent.which i-s:co.mmonly used for coatings
| and kneading the mixture by means of a kneader such as a disperser
“which is eommonly used for the preparation of coatmgs.
20 The epow resin coatmg which opticnally is used as a sealer coating
~ in the pm_cess of the present invention, is a coating composed of a main
component. obtained by rhizdng an epoxy resin prefersbly having at least two
epoi:y groups m its molecule as a v'ehicie,_ with commonly used-coloring_' -
pigment, extender pigment, precipitatioh preventing 'a'gex'l.t, dispersix;g
%5 agent and diluent, and an amino-type hardener. T
As such an epoxy resin, there may ‘be mentioned, for instahee,
a bisphenol-type epoxy resin such .as the e_ne known bjr the trade

name Epikote 828, 834, 836, 1001, 1004 or DX-255 manufactured by



X P- Shell Chenical Co., the one known by the trade nane Araldite[err]
_6Y-260 manuf acturéd by Ci-ba Geigy Corp., the 6ne. known by the. trade nane
DER-330, 331 or 337 manufactured by Dow Chenmical Co., or ,the one known by
t hé" trade nane Epi cl on 800 manufactured 5. by Dai ni ppon I nk & Chemicals
Inc.; a phenol novol ak-type epoxy resi ™ Such as the one known by the trade

LT Sl i el
E)Esggﬁcgrasﬁhez%ﬁ‘:ﬁﬁﬁggéﬁﬁé&y b@:’f‘oﬂ% : Eﬁ’(ﬂ‘g Eg’ keewp Pype epoxy

| inggm‘ acszhg[]eg %a;lﬁaa i %ﬁ% %gm c:al s% Mnggr O%{Jl P Yia |c iggéy
‘manuf act ured By’ lg%% W%@P%ﬁg &Q?? %I%ﬁyﬁﬁngeﬁg?@ at ot her

~ epoxy C@WPOU%Q%E@%% ﬂ?ﬁ'wﬁéfmaaf thée; abpneﬁaphb Bk -£§86 "§pd:A} resin

within the sc e present Invention so Tong as they are readily

inferred frogLReadRRveHRe U B ¢he. trade. hilfié WER. 485 oPUEHS GRIRTLBHSTH

derivatives, there may be nentioned polyol -type epoxy resins, cyclic epoxy

resins 20 Dow TfdmieNCa. R 'Q@&?QMol&?p&Sepdiﬁytﬂ&rhW% fiy the

abovenentioned epoxy resin, t here may be usgg).an am no-type har dener - whi ch
i's. comonly uaedkiewnceytthwsrawmmsmmteymms menafactareddbgt or a

pol yam.de resin. . As the anio-type hardener to be used in the optionat epoxy -

seal er 25 -c@ibanGeigieCorpay dre thendrieo kndwrobiyethe dirhde sncmeé DER-TRY pani de
resin such as those known by the trade nanes Tohmi de Y-25, Y-245, Y-2400
and Y- 2800, masuhamufactured HiujDovwCiGinémishl IGudysen yester- tylpledepoxnomlnnomn
by the.trade nanes Genanid 2000 and Versanid 115 and 125,

- such as the one known by the trade name Eplclon 200 or 400
manufactured by Dalmppon Ink & Chemzcals Inc.; or a lnear ahphanc
epoxy resm such as an emwaabed polybutadlene known by the |
trade name BF-1000 manufactured by Nippon Soda Co. '

| 15 It should be understood that other epoxy compounds and the .
‘denvauves of the abovementzoned resms fall mthm the scope of
-the present mventon so long as they are readﬂy mferred from the
abovementloned resin. For mstance,. as such com_pounds or derivatives,
_there may be mentioned polyol'i-type epoxy resins, cychc ‘epoxy resins
20 .' 'and halogen-contammg epoxy resins. . _ | |
As the hardener for the abovementloned epoxy resm, there may
; be used an amino—type hardener which is commonly used for coatmgs,

such as a polyamme, an amine adduct or a polyamide resin.

As the axuno—typehardenertobeusedmmeoptmnal epoxysealer-
2§ coating there may be mentloned cormxerc:.ally avallable polyanide resin such
as those known by the trade names Tohmide Y-25 Y-245, Y-2400 and

'Y-2500, manufactured by Fuji Chemical Industry Co., Ltd., those
known by the trade names Genamid @000 and Versam@ 115 and 125,



-10- manufactured by Dai -1 chi General Co., Ltd:, those knovvn by the trade - ))>
nanes Suhni de 320, 330 and X 2000, manuf actured by Sanwa Chem cal |ndustry

., Lte’, and t hose.. known by- the trade nanes _Epl kure 3255 and 4255,

manuf’ actur ed by Yuka Shell Epoxy Co., Ltd.; amine adduct resins such as

t hose known by the trade names Tohm de 23§0and Fujicure. #202,

manuf act ured by Fuj i Chem cal Industry Co Ltd and. those known by the

-trade names Adelqaamiﬁ[: b?"‘lﬁfﬂl HEed As cal
‘Co., Ltd.; aliphatic polyam nes suc as ose okﬁo%d"bﬁqé%glk?’ b%?ﬂb

Sunmi de-10  T-tbe@e rmddl) sundife 100, muﬁacscumb bmaﬁamu@&%gaéanwa

‘I ndustyy Co., Ltd. and heterocyclic di am ne derivatives such as those Khown

by the trade’ narmSexﬂpmhauth@OZLo ¢ ORE, ,a8Ad SHHde. kW Mo e e names
Ajinomoto Co., Ltd. anount of. addition of t he hardener to the epoxy

.resin is 15 uﬁmkhreaﬂasﬁtaﬁdnmzsaulmﬂimbtwlbfy Yk Slﬁ/eﬁhEﬁoi‘yr@SQE LQE
from0.7 to 1.3 equivalent per equivalent of the epoxy resin. Further, a.

‘pol yi socyafat e rm;mbmdmm:t zesins hauctensrtiose khewn oy efiiNtre thadid@X y

resin, which poly- isocyanate is a polyfunctional i|socyanate having at :
least 20 two iEaiuyideatds gnduBujigere. #8302 ¢ menufkctureds bynPeji Chemicalny be
men- tioned 'polnéi-SOCéﬂgat es such as- et hyl enedi i socyanate, propyl enedliso-
cyanate, tetrandBARB (ﬁ%so@%maﬁéd ﬂm&nimwnehrchhestmgdmmmes Adeka .
decanet hyl enedr | socyana m phenyl ene-di i socyanat e, p phenyl ene-

di i socyanat e, ..2 Bardgp eﬁ'ﬁ %s@é?'df?&’ftlére@ by Asiahi Blectio-Chemicsl €o. 1, 5td .25

napht hyl enedi i so ate 4, 4i, 4"-triphenyl nethane-triisocyanate, 4,4 - . -
di phenyl et hane a@%%@f}&y Bolyamines §uchi aeithppe kpown: by the trade names Sunmide

4 _d! Pher_‘ylae ne- q." I%BC@%eand P-100, manufactured by Sanwa Chemical Industry
Co., Ltd. and heterocyclic diamine denvatwes such as those known.
by the trade names Epomate B 002, C -002 and S-005, manufactured by__ |
A]momoto Co., Ltd. o
| 'I‘he amount of addition of the hardener to the 'epoxj resin' is.
15_ “ usually about the equzvalent amount, i.e. wztlnn a range of from 0 7
to 1-3 eqmvalent per eqmvalent of the epoxy resm |
Further, a polylsocyanate may be used as a hardener
_for the abovementioned epoxy resin, which poly—

: isocyanate is a polyfunctional isocya.nate having at least

' '2(.l  two 1socyanate groups per molecule. - For instance, there may be men-
tioned polylsocyamlm such as. ethylenediisocyanate, propylenednso-
cyanate, tetramethylenednsocyanate, hexamethylenednsocyanate,

' decamethylenednsocyanate-, -phenylene-dnsocyanate, p-phenylene-
diisocyanate, 2, 4-toly1ene-dnsocyanate, 2 G-tolylene-dnsocyanate, 1,5-

25 naphthjlenednsocyanate, 4,4, 4"-tnphenylmethane-tmsocyanate, 4 4'-

mphenylmethane-dnsocyanate , 3,3'-dimethyl-4, 4'—d1phenylene-dnsocyanate,

m-xylylene~diisocyanate, p-xylylene-diisocyanate, isophoronediisocyanate



XYl yl ene-diisocyanate; p-xylylene-diisocyanate, isophoronediisocyanate
. 1 - and | ysinei socyanate; polyisocyanates Wwhich are obtai ned by an . ,
dgi tion reaction of the excess anount of the abovenentioned isocyanate- -
dm pounds wi.th a l.ow nolecular weijght pol yol such as ethyl ene glycol, -
propyl ene gl'ycol, 1, 3-butylene glycol, neopentyl glycol, 2,2,4-trinmethyl- 5
1, 3-pent apediQl;ab J : 2§ VA e it BRlca2B9! antdddition
et hyl ol pr%ggnlg,glmegga et tra?%T?Jng%gﬂaetegr&%%%t g?éér]ﬁri t ol ??and burette .
structur Edré&@t;HnS 8?%?%61&1?&%@ aRbhRP NG abbeiféntioRed Gbdd 8PS The
m xing ratiro of the abovenentioned epoxy resin with the polyiso- cyanate is
pref er abl ypuih i withea 18R IfoReart haighth polysir fuch @soenEy1dfe gliytol,he eQoxy
resin/the Tsocyanate groups in the polyisocyanate is from1/1.3 to 1/0.5
(equi val enprésylefiy- gly@obNa, S461agil e iglpéoll tedpenighigly colen? j D -trmet kly
pigment is incorporated in the abovenentioned epoxy resin coating. The
f1ak§ pi gmeps-pemahediviie heaamekhyldnef glyol f cpélphpxgnedimedbansledtrd5 ~ in the
- afore-nentioned binder coating |ayer. The flaky pignment i's added in an
amount of fetitylélptopahBl exdrethipl ywglyteripe rorl penpaarythiifolie kgt burettee
epoxy resin. In addition to the flaky pi'gnent, an organic or inorganic-
col ori ng pstettredpaixisenyanatesgere mdlophanatey stiructuged cpelyispcygnates. _
di spersion stabilizer, a viscosity controlling agent, a_.evelling, agent or
any other Xei mixing whiicipfathe cbowementioned ¢pexcoaesin WaHL thecRRIViSE nay
optionally be added to the afore-nentioned epoxy resin coating used as ' a
seal er coaeyanatenis prefanablntwithirethe Fangensuchdhet e hVRZOXEy BB epared
by firstly adding the flak)/ 25 =~ pignent, other hplg BRts, addit.lves or-
sol vadits t intthe eprs nesifj/the isocyandte groups in the polyisodyanate is

from 1/1.3 to 1/0.5 (eQuivaleht_ ratio) .

In one embodiment of the pres'e'nt _ihver;tion,_ a _flal_;y pig;nént
ié incorpoi-ated in fhe- abovementioned- epoxy resin cbating'.. The |
flaky pigment may be the same k_ind of the flaky pi.gment as .-'uséd
15 in the afore-mentioned binder cqéting lé.yer The flaky .pi_g'm.ent
 is added in an amount of from 40 to 150 parts by Weight per
100 parts b.yl weight of the e'poxy resin. o '
In addition to the ﬂakj pigmeﬁt, an ofganic or inorganié '
coldririg pigment ,. an 'ext_ender pigmeﬁt, an Qréamc solvent, a
20 - dispersion Stabiﬁié_r_, a vi's'c't_)s_ity'qonu'o.llh’n.g agent, a levelling agent
or any other additives which are commonly uéed in .conve_ntio_nal.
'coating's, ma_y' optionally- be adde_& td “the aforé-nllen'ti_oned. epoxy resin
coating used as a sealer éoating in the present invention.
The sealer coating may' be prepared by fifstly addin.g the ﬂak_y |
2% pigmént, -other pigments, additives or solvents to the epoxy resin |
and knéading the _mixt_ure by .means of a kr_leac_l__er such as a disperser
or roll 'm'ill“ which is coniniénly ﬁsed fd_r the prep_ar_ation-df the coatings,

to obtain a main component and mixing to the main component a



and kneadi ng the m xture by neans of a kneader such as a dlsperser or roll JH
m |l which s commnly used for the preparatlon of the coatings, to .obtain

A main tonponent and mixing to the main component -a -12 - hardener

diluted with an.organic. sol vent at the time of the application of the :
coating. The fluorine-containing copolymer to be used as the top coati ng in -
the ahticorrosive coating process of tirelgresent 5 . invention: corrprl ses,
as -essential components, a fluoroolefin, a cycloe- hexyIV|nyI et her,

. al kyl vi nyl et hehagdrper ﬁ#ﬂ?@ﬁ()}‘é"ﬁkmpﬁgﬁn& ﬁ%lr"’epﬁ at the fime afsthy appéw\amen

. to 60 mol ar. % f "5 to 45 nolar % fromb5 to 45-nolar. % and from3 to
15 nplar % resﬂééf‘ﬁ\ﬁﬂaﬁn%referably from* - 45 to 55-nolar % from 10 to

i 30 nofar % from 10 to.35 % and 10 rom5 13 .mol ar %.’ '

‘ respectively. If the fluor g@t“eﬂ‘t?%%tcé’mfmf’énw&?f’ e’r'ﬁ"a%dtﬁftde

- weat herabili-ty wl

pr oduct |honhof Lﬁ% tbSp %/Olf)f‘é? ?ﬁig't ﬁ@g%tnﬁf{e}‘ rﬁ%ﬂ‘g %l%em%c‘iﬁ)ﬁﬁsul lt%pESﬁ?!é%t-i
| Wfﬁ h 80 PR B! 18 SORGIAISLothed Méﬁﬁﬂ ‘a'ngtalee-ss_--
et hérecéﬁf‘éh[‘g. SRS ﬂ@?t“tiy*ﬂa?ﬁt?éoﬁtaﬁ%*t G i

obtained will bgmhgaed o3 frof! 40h® GOPREMENE ok the t@rﬁnﬁamof% H2m 5 to
coating layer without 20 ~ inpairing various desirable properties as the

coating base, iusifolRa $iand Jdy 3 THOLS di¥flad At rédifecivedy| NSreTapiBiyh

copol ymer to be used for the anticorrosive. coati ng process of the present
invention cont aygstot be mOTESr HX Eadds Y10/ kO30 eloher %l,nfr’&l?a anotmtsso&:otdteeamae-

10  from 5 to 13 molar %, respecuvely.
" 1f the ﬂuorooleﬁn content_1s too low, no adequate-Weatherabillty
will be obtainaed, and there mll be a difficulty. in the i)mduetion of |
' the copolymer. On the other hand if the ﬂuorooleﬁn content is tco.
“high, the productton of the copolymer wzll be more: dtfﬁcult. Whereas,
- 15 . if the cyclohexylvinyl _ether content is too low, the hardness of 't_he_
| coat:lng layer thet'eby obtainecl will be too low. If the alkylvinyl ether
content is too low, the flexibility of the coatiné layer thereby obtained
'.mllbetoolow. - | |
" For the’ 1mprovement of the hardness of the coating Iayer mthout
20 mpaznng vanous desu-able propemes as the coating' base, it is
- particularly lmportant that the ﬂu_onne-contmmng copolymer to be
| used for the anticorrosive coating process of the present invention
contams the hydro‘:yalkylvmyl ether in an amount of the above-
mentmned range. Namely, if the hydroxyalkylvmyl ether content |
25_ is too high the solubthty of the copolymer w111 be changed and the
-copolymer tends to- be _soluble only in a special solvent such as an
alcohol, whereby not only the usefulness as the solvent-coatmg base |

is restricted but also the ﬂenbxhty of the hardened coatmg' layer mll



@ i oned range. Nanely, if the hydroxyal kyl vinyl ether content 25 is too
oh - . |

, the solubility of the copolymer will be changed, and the copol yner

tends to he soluble only in a special solvent such as an al cohol, whereby

. not only the useful ness as ‘the sol vent-coating base is restrict ed but al so
the flexibility of the-hardened coatingglayer will - 13 - be
decreased, and noreover the gelation tine (pot life) in the presence of a
har dener Wi | | bdaideiess@ncdndt usedtdys tmntdedation itipeai (gotglifd)e imphec phesérige -
of the coating. Further, if the hydroxyal kylvinyl ether content is too |ow,
no adequat e i¢fpaokerdetierowill e shnritered ,wthis sabstdretialtp limpairing ther
longer. curing time will be required and the solvent .resistance or staf
resi st ance ofcatimmaafdtimatoamgl.ngﬁumr,m | thebbytvoxy dléw! visryd émerhemteﬂme
adhesion to the binder -coating |ayer or sealer coaiing layer wll be
i npai red. As ishtod low; owl eflequate breprevement of ¢bepransinessf wilhdbd obsainable,10

_cont ai ni ng copol ymer, .a perhal ool efin, especially chlorotrifluoro- ethylene

or tetiaPl uormhetqbseraelongerpcufmgabixge wiBdbe Aequiied wldkyhelsﬁ}ve@t her, an
al kyl vinyl ether containing a straight chain or branched chain a group
having 2 to Sresistapeezanstainespsistandey of aeohardrenddhgoating! lqmergw&ipb% °<2
to 4 carbon atons, is preferably used. 15 The fluorool efins and the -
al kyl vi nyl etlh&?r:saﬂﬁyfqlé“bﬁécfﬁe\/éﬁ}}eﬁenu%ahal biader rpaténgi Aavieen oxs their
m xtures. The aboverentij oned_-fluorine-containing copol ymer nay contain, in

addition to t?@%%ﬂ?%n??%u‘f’i%%sgﬁt %@PaéﬁﬁﬁoEents of her cormnorre[]

: t t 3 % As 20 t

lrjrgly be Used o of 1 A5 She MG Sl Br st afca Iirhonsas SF ERe Hbmme-""" ¢
~hal ool-ef yps Sé'o%“ca%% % QXﬂaol%le%r ! 9%%@1&1&&“ deée%e(&ﬂ{ﬂ | Hforotrifivoro- |

" ethylene or tetraﬂuoroethylene, is preferably used. As.the alkylvinyl

ether, an alkylvmyl ether contaimng a stra:.ght chain or branched
.che.m a.lkyl group havmg 2 to 8 carbon atoms, esp,ecxally the one
haw.ng an alkyl group of 2 to ¢ carbon atoms, is preferably used.

15 - The ﬂuorooleﬁns and the alkylvmyl ethers may respect:.vely be used

alone or in combmauon as then: ml.xtures.

_ The abovementioned ﬂuonnefeontmmng_ eepolymer' ma& contain,
in. addition to the abo'}ementioned four essential components, other
comonomer units in an amount not exceeding 30 molar $. As such:

20 comonomers. there may be used oleﬁns such as ethylene, propylene and
1sobutylene, haloolefins such as vmyl chloride and vmyhdene chlonde,
unsaturated carboxylates such as methylmethacrylate, _vmyl carboxylates
such as vmyl acetate ‘and vmyl n-butyrate. .

| ~ As the abovementmned ﬂuonne-contmmng copolymer, itis prefer-.
ree to use those havmg an intrinsic viscosity of from 0.05 to 2.0 dl/g,

. particularly from 0. 07 to 0.8 di/ g, as measured in tetrahydrofuran
at 30°C. If the wscosxty is too low, the mechanical strength will be

too low, whereas if the wscos:.ty is too hlcrh



a : , X
unsat urated carboxyl ates such as net hyi net hacryl ate, vinyl .carboxyl at es @
such as vinyl acetate-and vinyl n-butyrate. As the abovenentioned

f+uori nezcontai ning copolyner, it is prefer- red to-use those having an :
intrinsic viscosiity of fromO0:05 to 2.0 dl/g, particularly fromO0.07 to 0.8
dl/g, as measured in tetrahydrofuran atyg0[err]C. If the viscosity is too

| ow,- the mechanical strength will be too |ow, whereas if the viscosity is

~too high, - b anniiPehiRRD! | ol 4 Wb | o i3 " Bhrs IHAC Ged &i vl {4 t heEN

be required tot- oﬁg?h?&ﬁ(@gn‘!&lgﬁ? _re aitn?%ar'}w%‘? stlﬁge- slgpﬁgl [ ggerfgég??e}%ngﬁe{o o

Vi SCOSity tO ahR¥eins bhadii@atioh o6 ehéSdtufioh M@Nbringene Oakbadty Toea
abovengnti oned fl uorine-containing copalyner may be prepared by

subj-ecting a neyel:@iRbl@Mefaify & NedoBféntotypoRealhgt he nonomers to a
copol ynmeri zation reaction in the presence or absence of a polynerization

nmedi um and wi th us®hef asosmentivricta fiuepindvcbhtdifing ¢opoBsner walebesol ubl e
initiator or an oil-soluble initiator,- or a polynerization initiating
sour ce su@h asprepdredi by ngubrjaciiagi #mixtGre of praffetertined proportéorcsowt dihei ng
copol ymer thus obtained is to be used as a top coating, various solvents
can be used. Fuoonomersatces copelymerizativn meattiomdd the presendec ohyabrsen@ebon
'such as xylene or toluene. an al cohol' such as n-butanol,.an ester such as
butyl acet at e, ofaakpelymertzationamedinihyand sith yisek of onpolymerri zatjory doitiatoner
such as 15 ethyl enegl ycol- nonoethyl. ether. Further, comrercially available
vari ous thi nnesech@s alwetesesalyble inifiater orngn gril-splukig pidiistor .o 18 t he
sol vent can be conducted by nmeans of various. apparatus comonly used in the
preparati on of Pelymegizationginitising gourcy suehngg an londzing: ragigion. a sand
mll, aj . S - _ ' . :
J % - When the fluorine-containing copolymer thus obtained is to be
used as a top coating, various solvents can be used. For instance,
there may be mentioned an a_romaﬁc hydroéarbon such as xylene or
“toluene, an alcohol such as n-butanol,. an ester such as butyl acetate,
a ketone such as methylisobutyl ketone, and a glycol ether such as
15 ethyleneélycol monoethyl ether. 'Fur'ther',' commercially available
various -t_hinners may also be used. | |
The mixing of the copolymer with the solvent can be conducted
by means of various apparatus commonly used in the preparation of
the coatings, such as a ball mill, a paint shaker, a sand mill, a jet
20 mill, - triple roll mill or a kﬁeader. At-this stage, an organic pigment,
an inorganic pignient (inciuding' a calcined pigment, an extender pig-
ment and a metal pigment), a dispersion stabilizer, a viscosity
controlling agent, a leveling agent, an anti-gelling agent or an ultra-
violet absorbing agent may be incorporated.

25 ' Ac_:cording to the coating process of the present invention,

the fluorine-containing copolymer solution or the dispersion obtained



28 mill, triple roll mill or a knedder. At this stage, an -organic
@o ment,. an inorganic pignent (including a calcined pignment, an extender
g- nment and a netal pignent), a dispersion stabilizer, .a*viscosity *
control ling agent, a l'eveling agent,y@mn anti-gelling agent or..an ultra-

vi ol et absor bi ng agent may be |ncorporat ed.. 25 According to the

CORtING P 5P RSarlrei HeBEMer 18R], Ofhuud BB’ | A6 SO LARBIA CoPo! ymer

sol ution or 1 SPET si on al ned I spersing the pignent,

etc., thus qbhaj petyishbyindle £O%RE ”ﬁﬂe%ﬁ Fh@ %lwaaaﬁyaﬂ%e &atihe time of

"~ the appl I cation of the coating. The polyisocyanate is a pol yfunctlonal

- i socyanat e -havifige &oly Ry ah iR isSQCPéﬁéhﬁcﬁbﬁHP&dc@ahhﬁe Haksg - For -
i nstance, there may be nentioned polyisocyanates such :

et hyl enedi ijeqny awétiSocyurRy| @RRpSlin 565 Wisldée. t Gtoraimitaibenadche agasanat e,
hexanet hyl enedi i socyanat e, -decanet hyl enedi i socyanat e,

m phen§l ended mentionadapelyigoqyapayés seichdas mhymm‘dﬁ,soayanate propylene-
4-tol yl ene-dii socyanate, 2, 6-tolylene-diisocyanate, 1, 5-naphthylene-
di i socyanatdisoéydhate, 4tetrametmdaybdﬂsdwmatea iexamethylenedfisocyanate,
- 4, 4" -di phenyl methane- di i socyanate, 3,3' -dinethyl-4,4" -diphenylene-
di | socyanatdecameﬂy?lynadnsmymganmmlewlﬁyeﬂmydnamcpaphekylene-
- i sophoronedi i socyanate and |ysineisocyanate; polyisocyanates which are
obt ai ned bydiisecyanate,oR, +-$ablener difsochanates e 3 s6-4nhvlene wiisoszanatesenent | oned
i'socyanat e conpounds with a | ow ol ecul ar wei ght 15 | yol such. as ethyl ene"
gl ycol , prdpyresphifiviene- dlnsosysnegﬁ,eﬁe‘l'gfl'ixr,tmp em;t}peghme grijaqsyanate,
4-tri hyI 1, 3-pent anedi ol , .hexamet hyl ene gl ycol , “cycl ohexanedi i net hanol ,

trinet Ryl ol%AGSARenyigethane i diisocyepata  ded'sHimathy, e4qﬁt1ﬁ4PPSFYe&?d burette

structured i socyanat es al hanat e struc red i SOC anat es.
d%so%yana e, m- xylyciene cl:oéjocyanate, lyLl cP cyan

'1sophoronednsoeyanate and lysmelsocyanate, polylsocyanates which |
- are obtamed by an addition reaction of the excess am_ount of the

t.lbovem'entione_d isocyanate cdmoounds wlth a low ntolecular weight

15 polyol such as ethylene gly'col propy1ene glycol, 1,3-butylene’ glycol
'neopentyl glycol 2,2, 4-tnmethyl 1, 3-pentaned:lol hexamethylene glycol,
cycIohexanednnethanol tnmethylolpropane, hexanetmol glycerine or
pentaerythmtol; and burette struct_ured polymocyanates or allophanate-
structured polylsocyanates. | |

20 Among the afore-menuoned polylsocyanates, partlcularly useful
‘are non-yell_owmg dusocyanat_es -sucll as hexamethyl_ene-dusocyanate

and isophoronediisocyanate and their_' ad'ducts._




20 . Armng t he af ore-nentioned polyi socyanat es, particularly useful ar
non-yel | owi ng di.i socyanat es such' as hexanet hyl ene- d| | socyanat e’ and -

i sophor opredi i socyanat.e and their adducts. -16- The .fl uori ne-contai ni ng
copol ymer and the polyisocyanate are pref erably nixed in such a ratio that

the hydroxy groups in the fluorine-contafnthg copol ymer/the isocyanate

groups in the poly- isocyanate is within the range of from1/1.3 to 1/0. 5
(equivalent ratio). 5 Further, to facilitate the reaction between

‘the fluorine-contai nmh; ﬂaqomir;ﬁrfeonmmna‘l@Opelmm@ydnmepowmamare

:cat al yst such as deg % n. dilaurate may be added. In the first

enbodig@gnt . of tRE E)VrB%f‘@g &Baﬂ"ﬁ& fr dadde (}T‘atthé'-hﬁr BYEROX\ENRURS, in the
the- abovenent i oned oi | -type anticorrosive coat- 10 i ng.or al kyd

v esin-type anti cBrpoiiereontaining) cppokysAn/tle dRedy WAt AUFRRT ABsthe Rely-

:conventi onal manner with use of a brush, a roIIer or a spray_coati gl .
‘machi ne oht o t heisogyenate is within the sunegcel fremr bhk-qta 6-/3 54\?&[‘“‘6* ept ratio)

_I east equal_.to Surface Preparanééon of Steel Structures Pai Idﬁg Manual P— -
(Steel Struttures PaFVEEREFCRrfepiitate Stie)resgtipg betieen, the lngrnesgon taining
‘thickness of from 50 to 100 mi.crons;- fol | owed ;by air-drying.

Usual Iy, the pri fRROIFBET WI%&%PWFP‘-MQP fegonKentigpal catply e air

d Onto the._ ith t d ph | dified
S ya%: esin con: PG AR Ha' e BalBE AR el by reans 20°
of a brush, a spray goakj ﬂr@%@'&%&xﬂén@o&' qjéx%eﬁnﬁ&ﬁtﬂogﬂrgﬁﬁgﬁﬂg’ B{-&:&E"@f a

dried layer .thickness o from m crons

air-drying.. _Usuaié Presdift %Mﬁiox?%ﬁé%o‘v@)ﬁ%htﬂhhh a@%@@ub&m cdat~

to 7 days.
10 - ing or alkyd resin-type anucorrosxve coating is applied once or more

t:tm.es by a conventxongl manner with use of a brush, a rolleror a
Spr_ay coating maéhine onto the 'substfate with its surface preti'eated
to a level of at lea_s_f ei;u_al to Sﬁrfacg,?reparaﬁén of Stee_l Structures
Painting Manual sé-_a (Steel Structures Painting Council, U.S.A.) to |
15  give a dried layer thickness bf' from .50 to ' 100 microns,
| .follow'ed by ﬁr-drﬁng. Usually, the pnmer coatmg layer will be
formed m a week by the air drying. ' '
- Onto the pnmer cpatmg layer, t_he abt.)ve_menﬁoned phenol-modified
| alkyd res;in éo_aﬁrig* wi]l'then. be applied oilce or more timés'by means
20 ~ of a brush, a sp'_ra_y_cdat_ing machiri_e .or__ a rolier coating machine, to
give a d_ried,la&er thickness of from 30 to " 80 microns,
followed by air-drying.. Usué}ly:, the binder coating.'layer. will be

formed in about 3 to 7 days.



7 - The binder coating | ayer forned of the phenol nodi fied al kyd resin
i_nt er posed between the priner coating |ayer and the top coat- ing | ayer
¥d serves to inprove the adhesion of the layers and at t1 sane tine 4o
prevent the lifting of the priner coatjng |ayer which is S - ,otherwise.

- caused.- by the solvent contained in tﬁei'{]op coating. In the case of ot her

cont -ngayer ; n Hhy Siatey sy Skl §iRaH%, B i, Bie - SSALERR AR0EC' 0
bi nder coat | NgSS éﬁ?ﬂw%g'eﬁr 5B A R oBlol ol E00 el ToF Hhmet 00,
oxt ended aq WHENSKES fRE SPRERS 19 FRACRE .naﬁst"h' S’EB‘%QCOEQ?%%%MZ(;.

1 ort mes conbah e b0 Gpaaght e “&“%“%fhfeﬂ%?*ﬂ“%%?yiﬁﬁ ST MRS once

or nore §i ”e%tﬂ&%’iseh \ﬁeﬁdﬁ ﬁ‘i@tsbi\%ﬂta&&itaﬁedmﬁnﬁiéioﬁ dvabEly. dnStHery

coati ng machtrne or atl ng device, to give a dried |ayer thickness
of from . - clggl ﬁﬂ{d’érf LoatiRks VB nDYralilikely Vion gndbbgs | dhalkinye owop
coatlnglayer W1 |- orrre in 2 to 4 days by the air-drying. 20

the second emgdaambncsf the cantingoldye®i M aCpélativelp shoft Deriod it ﬁmsent |
invention, the afore-nmentioned oil-type anticorrosive coat- ing or alkyd

resi n-type abt is areqadied toosiplygaitopl cdating cchappdn addthic ener or rtwrce nonkhs to
a substrate with its surface pretreated to |level at |east equal to the
Surface Prepat adtheotate$t.St Wherd@is,utherhindPuicoating Mseddin the proRess (¢ eel
Structures Painting Council, U S.A ) by neans of a brush, a spray coating
machi ne 39r athelpmseobanfvngﬁoevhee na sugh\@rawbacks ¢ and the period for the
applicatzon of the top coatmg may be. extended as much as more than .
" 12 months. | .
o _ _Finéll&, a ._top coating pi-epared immediately prio:_' 1_:o the applica-
tion 'by nnmng the afore-menti'o‘ne'd. ﬂdoz'ineecontaixdn'g copolymer
]5 .w.ith the polyis'ooy_anate, 1s applied or_xoe_' or. moi*e times onto _ |
th_e binder coating layei' by meahs of a brush, a spray coating
| inachine or a rolllei" coatin.g deﬁoe, to give e dl'ied layer thickness
 of Ifrom 15 to 70, followed by air-drying. ﬁsually,
the top coatmg layer wﬂl be formed in 2 to 4 days by the air-drying.
20 In the second embodunent of the antlcorroswe coatmg' process of
| the present mven’aon, the afore—mentmned oil-type antzcorros:ve coat-
ing or alkyd resm-type an't,:c_orrosxve coa_tmg is hkew:se applied once or'..
more times to a s'ubstrat_e. .with its surface p:etreated to level at least
equal to the Surface Preparation of Steel Structores Painting_Mahﬁal
2 SP-3 (Steel Structures Psinting Council, Ij'.S.A.). by means of a
“brush, a spray coating' tﬁachine- or a roller coating device, to give
a dried lajer thickness of 50 to - 100y, followed by air-

dynng Usually, the primer coatmg layer is formed in a week by

s MU

»



a

a oiri ed | ayer -thi ckness of . 50 to 1’00p,"- fol llowed by air- dyring. .

Usual |y, “the primer coating layer is formed in’'a week by -18- the '

atir-drypng. Then, ont.o the priner coating l'ayer, the afore-nentioned

phenol-- nodified .al kyd resin-type.coating i's applied once or nore tines. by

means of a brush., a spray coating machimd8or a roller coating device 5

to give a dried |ayer. thickness of . 30 to - 80 [err], followed by

air-drying. Usuathe ainddevimgder coating layer is formed in three to seven

days by the air-drying. The binder coating.layer forned of t 3 -

phenol - nodi fi ed” al-ky® §si9nﬁ°st%tpé'ilb%‘v‘s§8g e K ep??‘%%r. %’c‘)‘a"f‘r‘?g phenol-

and thg; ;sealer 10 - . coating |ayer and serves. to i ¢ t he 588 b ¥f

t he I.al—%r s and’ a‘!’°@ﬁ?dséﬁg‘?iﬁ?§¥’r5y8?e 8 A2 alplpft{@ngxg? Jt}hgl%ggfﬁn*grg oy

coating layer which. is otherw se cause ; aCAfic RSNt A8vice

seal er coating |'B§RS °§I ﬂ%%\ﬂcﬁes%‘g og%ie{#%?ﬁ%%’?h%% Fnﬁiﬁ whi ch 1algte |

likely to undergg chal ki ng. o | the c@gtiohg ay®p 4 ) fellowed by
Pt 3P 5 Al SR BRIl B 0,

relatively Thor IS required to -apply a sealer

coati t he it hin. aths: b bk tformieleir chireéiton
ing thereon r%g}ng_e ggv&%?égﬁ@ bindelr editin@lagér 38t e iton

of the binder co er. s, . the binder coating used in the -

process of the p tadvav Bt L) afiedrpinguch drawbacks and the period for
t he application (E)%é%ged.d#s%ea?er coating may be extended as ruch as nore 20

than 12 nonths. ThengNbonddie chatifgrlagent formedaye the :pbandlemodifiad wikyd
conprising the abovenentioned epoxy resin as the vehicle is applied once or
nore ti'mes by neagsinOfs enferpesed detween theypripercoatiegdayes and theasealgr
device to give a dri.ed | ayer thickness of = 10 to 50 [e.rr]-, .fo-IIovved' Yod at
10 coating layer and serves to improve the adheslon of the_ layers
the same time .t':o' prevent the lifting of the primer coating layer which,
is otherwisé' caused bﬁr the solvent contained.in the sealer coéting- |
. layer. - In the case,of other .bihder. coatings which are likely to undergo .
chalking or _dégraéation of the eoat_ing layer 'in a rel_atively short" |
15. : period of time, it is required to apply a sea.l_ei- coating thereon withilfi
one Or'twd months at the latest 'afi:éxf the formation of the binder. |
coating layer. Whereas, the binder coating used in the proceés of
the present inventiox;n has no Such_ drawbacks and the period for the
appli_chtion of th_e_ sealer_coaﬁng_ may be extended .as much as more '.
20  then 12 months. ) | |
- Then, onto the binder coating layer, a sealer coating comprisirig
the _abovem_eﬁtibned_ epoxy resin as the vehicle is applied once or more
.times by uiearis of a brush, a spray drying machine or roller coating
device to give a dﬁéd layer thick;xess of -10 to 50 u, followed by
25 a_ir-'ai'yi'hg'.""Usﬁan'y ’ sea.ler" coating layer is formed in four-hours to
five days by the air-drying.._'
The sealer cdating_ serves fo shorten the interval reqxﬂrgd for -

applicétion' of the top coati'ng.. Namely, the interval (i;e. the shortest



) . o . ) _
@.. air-drying. Usually, sealer coating layer is formed in four-hours to
Ive days by ‘the air-drying. The sealer coating serves to shorten'the
int.erval required for application of the top coating. Namel y, the interval .
.(i.es the shortest . -. 19 - period of -time) required for application of a
top-coating after the. forma- ti on of -th® -phenol - nodi fi ed al kyd resin- type
bi nder coating layer is usually at |east three days because the binder
coating is apesiofgdafitimepaiegmirad, dor applicetionaof] aytip tdoetitigy mfiterothe Herma-
bi nder coating tends to 5 be-inconpl ete because of the strong sol vent
cont ai ned i nﬂ%ofdﬁlecpaﬁnol-n@dm yaf resintiype binder enatinige tayer émn be.
el i m nated- by the application of the above-nentioned epoxy resin-type . V
seal er coat i N§usHy o3k leasi three dewd iheganagdhe Findereeoating isr eni oxygation -
seal er- coating, which, contains a_flaky 10 pignent mxed with the
- abovenent i ont IEmRRigatieR Tty Peo ARG gret: Hie saming of the thndenpassing tgndmto
further be ipproved ?nd at the s time the weatherabjlity of the sealer
coat i ngsl ay e PECIREORP goKpe Rﬁgﬁ’ébﬁtrpﬁg felvent rontainedqin e tep coat-

application of ‘th Thus,”.in

t b t ended. 15 h
second embodHent g&%%@?éﬁ%’?ﬁéﬁ&ﬁ&% 67 (RR e&mﬁ?ééﬁf i”ee

be-short enca®BRHeAEh i Big BoordimtdlloRl dutlly Puipoies dBaldll SRfreldefan
of the top cQﬁglmdggrbgﬁup% d, ‘whereby the range of the timng for the
coating operation can. 20 stantlal 'y be expanded. Finally, a top o

S S, 2 SORRRSL V) a8l § i AR il ciedind Embty
10 'pigment mixed mth_the abovementioned epoxy resin ebat'ing, the
"édhesion_ of t,he'-tép' 'c'oating can -furthe'r be"improv'ed' and at the same
tnne the ﬁeathei"'abi]ity of the sealer éOating layer can be improved,
whereby the max:mum interval for the apphcatmn of the top costing
can be extended. . | ' '
5B '_I'hus, in the sec_:on'd embodiment of the present invenéioﬁ, by
vi_rtﬁ'e“ of 'thelsealer coaﬁtxg, thé' miﬁimtim_’ interval for the application .' :
of the top éoating-é;arl be shortened and at t_hé same time the maximum
- interval for the application of the top -co#_'ting can be extended,
whereby the 'raixge of _ihe tirnihg for the c"qatihg operation can.
20 ,substantially. be expénded. |
Finally, a top coatmg prepared immediately brior ‘to the appﬁés;-'
tior_r by mixing 'the afbre-men‘tiéned ﬂuoriné-cotaining copolymer with
the polyisocyanate, is applied once br more tlmes onto ihe |
" sealer coating layer 'by- theans __Of a bi'us'h, a spray coating machine
-2 -or a roller cbaﬁng deﬁce, to give a dried layer thicﬁnéss of from
15 to 70y, follovi_red by air-drying. Usuaily, the top coating
layer will be formed in two to four days by air4di'yihg.
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t he pol yi socyanate, is- applied once or nore tines onto the seal er coati ng
| ayer by neahs of a brush, a spray coating machine 25 -or. a roller coati RgQ
device, to give a “dried Iayer thi ckness of from 15 to 70[err] foll owed by
air- dry| ng. Usually, the top coating layer will ‘be formed in two to four

days by air-drying. ~-- 20 - The substr@&es to which the process of the
present invention nay be applied, incl ude netal materials such as steel '
‘netal l'i zing Steel (The subsirates tn athichohiecBrofess of theoprapent n‘é‘véplf:l’r‘?f‘n‘?‘ﬁ}h
all oy by spraying) or gal vani zed steel’ Plate and t hgse obtained b

appl ying 5 Mappmehumm@emetah mafierigls sugh amstegla) Retafliziog sifel

coati | ayer obtained by the process of the present invention, has. m ni mum
oxyge%erm&abdlr@‘y, mkﬁ@ﬁeﬁﬁw [ceatast with (4R¢ ¥ ﬁr%}f}@rwm&’éﬂmb@ iht ai ned

for an extended period_.of tine to, effect vent e C rr03| f
the substrate aﬁf&FatYh’ég%d‘&'tPn@a yaw@dhat;ei@(?atea%gap‘@?qs& ﬁt"}c}’r\ﬁ‘? gﬂy&
weat herabiJity. Accordin t he interval ating can be extended to
such a gr et ex‘t‘%‘?ﬂcl g‘l‘iﬂe%\?&t % g%"t 8‘8‘%‘5’% “the conventional. |
coating systens, t he osts r raau or
&%{lﬁk e o t%?% &ugsp%g bB’ & Drocesd of {HE P?Qgerft

the recoating can r e coating | aye

obt ai ned by the, o e?:ﬁ%%ahhg mmum%fgg e%-?:?é&b ﬁ?’ eWh'e?ﬁbﬁat%es Hﬁﬁ&bﬂ‘eswe

recoat abi | i ty aW(Y Sis rene- ant ageous 'f or recoati ng

operati on. ?03%11-9{}6 tha B tai ‘f%'(lanb@x?éiﬁferd BR¥idd of Wihé o Effedtilve-

W th reference anpl es anples, "parts" or "% nean "parts

by wei ght" or "6 byeyghOlthe co%gosmmg shbétﬂtéahﬁﬁaﬂﬁ cosing RyeRfi ey

coating
10 a supenor long lasting weatherability. Accordmgly, the intervals

for recoating can be extended to such a great extent that can never
be expected w1th the conventional coating systems,’ and the costs or
the number of process steps requlred for the recoatmg can remarkably .
be reduced. Further, the coating layer obtamed by the top coatmg'
.15 - of the preseht inveﬁtidn has superio_'r recoatability and thus is extreme-
ly advantageous for the recoeting_ operatien.
Now, the p'resent' invention will be described in further detail
with reference to the Examples. In the Examplee s "parte" or "§"
mean "parts by welght" or "% by weight",
2  EXAMPLE 1:

- @) Preparation of a primer coating

Boiled oil of linseed oil . 10 parts
Soybean modified middle oil-type | 10 parts
alkyd resin (solid content) - o
Calcium carbonate L _ 50 parts
% " Red iron oxide o ~ *5 parts
Drier - B _  2°parts
Antisldnning agent o o ‘1 part
Precipitation preventing agent 1 part

Mineral sprit A 20 parts




.of linseed oil ' 10 parts Soybéah nodified mddle

2d oi |
ype 10 parts alkyd resin (solid c0ntent) Cal.ci um carbonate
_ 'parts 25 Red iron oxide . +5 parts Drder
-~ 2 parts Antiskinning agent 21 - 1 part Preci.pitation
preventing agent 1 part M neral sprit - - ' - 20
parts - 21 - THe mikiddd wa¥oRnsnfaged teolfi b fif & ed Qi 0 obtain

_ mil
Primer Coating A (ii) Preparation of a% g coat I ng -Bor'l ed "ol
linseed oil Primer Coating A. 5 parts Phenol - m)dl fied al kyd resi n(sol | d

content) 15 parts 5 Synt hetlc m-caceous iron oxide _ 40
parts Cal ci (i) cPrpasdtion of a binder coatmg 10 parts Drier o
1 part Antiskinning agent- -1 part. Precipitation
preventi ng agenBoﬂed oil of lindedfircil 10 ' M ner als pRFs!

20 parts The m
-Coating A (iii}s

for 24 hours t o" obtai n' Bi nder

*?§%¢<%Cﬁa§fvd%'r?e5§1 yﬂ ﬁ@“tPGG)Pa}rst Baghs o

f | uor Pne- cont ai ﬁwnghéuurmmaommmomOquer 15 omnpgr@ ng
chlorotrifluorog ngaﬁy aQQexyI vinyl ether, ethylyinyl, ether .and
hydroxybutyl vi nyI ether-units in a ratio of 51.2 nol rp §Ls -. |

20

Drier _ . S - 1 part
Antiskinuing agent o 1 part
Precipitation preventing agent 7 1 part
Mineral sprit .~ - 20 parts

The mixture was kneaded in a pot m11 for 24 hours to obtain

- Bmder Coating A.

(i) Preparation of a top coating .

-.'1’00 Parts of a ﬂuorine-‘containin-g four—component copolymer
compmsmg chlorotnﬂuoroethylene, cyclohe*:ylwnyl ether, ethylvinyl
ether and hydrowbutylwnyl ether units.in a ratio of 51.2 molar %,
17.1 molar %, 22.5 molar % and 9.1 molar % respecuvely, and havmc-

an intrinsic wscos1ty (in tetrahydrofuran at 30°C) ([n]) of 0.21 dl/g

and a glass transmon temperature (measured by DSC at a tempera-

ture raise rate of 10°C /min.) (Tg) of 45°C was dlssolved in a solvent

mixture comprlszng _40 parts of xylene and 120 parts ‘of methyhsobuty_l
ketone, and then 42 parts of titanium oxide was added. The mixture
was kneaded in a pot mill for 24 hours to obtam a main component

for the top coatmg.

Immedxately prior to the application of the coatmg, a hardener

_ composed of 8 parts of hexamethylenednsocyanate and 15 x 10 ol parts

of dibutyl tin-dilaurate was mixed with the above main component to

obtain a Top Coating A.



&

17.1 nol ar % 22.5 molar %and 9.1 nolar 9% -respectively, and having an
intrinsic viscosity (i-n tetrahydiofuran at 30[err]C) [err] of 0.21 [err]
and.« a glass transitiaon tenperature (neasured by DSC at a tenpera- 20
ture raise rate of 10[err]C mn.) (Tg) of 45[err]C, was dissolved i.n a
sol vent mi xture conprising 40 parts of-3gl ene and 120 parts of -

met hyl i sobuty) ketone, and.then 42 parts of titanium oxi de was added.  The
m xture was knegagedPréparapion of la tésir pidéehours to obtain a main conponent
for the top coating. 25 Tmedi ately prior to the appllcatlon of the
coating, a hardeneTheoaposetentioed friveniCoatingrat twase pixtispsaygdrtaiee atd 15
x 10 +parts of -dibutyl tin-dilaurate, was nmixed with the above main -
conponent to obtiatervalTafoBeaday@nto a sandobrugt-tregtedpstest ipdateof IS test
pirece:The abovementioned Primer Coating A was air-sprayed twce at a

i nterval of on@-8&41;0f00x al5PandlF mm) endaduedsatarop| Zﬁ@@ﬁﬁ%"@-@&@l‘e 70 x
150 x 1.6 M) and dried at’ room tenperature.for one 5 week to obtaln a
pri mer coali ngwegketo nh@xngaepmmpem@%#aw P@F’P}g artiigknegg of 80 u.
abovenentioned Bi nder Coating A was air-s ed thereon and dried at room.

t eriper ature for thr'lg?nda?%e P%°85F‘3P’H‘°&eﬁ ﬁ%ﬂéil rCGSPPHQ' flayyas #5RRRYES

t hi ckness of.- 50 [err]. Finpally, the aboverre t|o

}; at | A Was

ai r-sprayed ontlhereon gRd ‘Pﬂ"ﬁee‘?t EB%‘fHWé"He&' ‘Frea & FE‘EI rﬂbtt%gr ature
for two days t otanat havin thlckness of 30 [err]. .
The test pi ece%f’l‘éj%r SB?ﬂFﬁ 3‘%‘{}&%8 ckngss; ﬁg arative .test .

descri bed herei naf tEqra:lly, Mg anovementloned Top Coating A was air-sprayed onto

10 "t_he binder coating layer and dried at room .temperature for two days
to obtain a top 'coating layer having a thickness of: 30 u..
The tesf piece thus obtained was subjecféd ‘to the comparative
~ test described hereinaftér. 3 L
EXAMPLE 2:

.15. (i) Preparation of a pnmer coatm&

. Linseed 011 : ' . 17 parts '

Red lead _ B ' 76 parts

Drier ' . S 2 _part;
Precipitation prevenﬁn_g agent = 2 parts

20 ' Antiskinning agent . 2 parts
~ Mineral sprit o 20 parts

The mxxture was kneaded 1n a pot mil for 24 hours to obtam
Primer Coatmg B.

 (ii) Preparation of a binder'_c'oating _

% Soybean 011-mod.1ﬁed middle 01_1 type 15 pafts

. alkyd resin (solid content) .
_Synthetlc micaceous iron oxide - _ 40 parts
Calcium carbonate . o | 5 parts
Drier | 5 parts
_ Antiskinning agent 1 part
30 Precipitation preventing agent 1 part

Mineral sprit L 30 parts



(i) Prepar atlon of a prinmer coating Li nseed oi | -
- parts Red | ead 76 parts Drier -

>~parts Precipitation preventl ng agent : 2 parts 20 .

~Anti ski nni ng agent. . 2 parts Mneral -sprjt

20 parts The m xture'" was kneaded |nzg pot ml for 24 hours to obtain

Py mer (oAt ng. Byl iyt %&spﬁagtm%geaf 1riiabgP€$lgl%§t2@ ofi?s to_obtafly Dean

oil-nodified m e 0| type - parts all resin I'd content)

Synt hetic nmﬁ&gpl&dt{,@ B)XI de 40 parts Cal cium carbonate o
5 parts Drier s - 5 parts Antiskinning agent' '
1. part 30 (m) Pp@@ﬁg&ﬁd e @E@L%Hatm agent 1 part M ner. '
sprit — 30 parts = -23- This mxture was knea ed

in-a pot mil forrci4 Cuasiny B0 walst prepatiedien tGeasme rRanrdr b inPERBAPAS i1on of

~a top coating Top Coating B was prepared in the same manner as in Exanple |

5 - wisth usgtivfuse 6f wofluaeimerbataniig ffour coafomeant copalPhyRionpTiFihigsi ng

tetrafluoroethyl ene, cyclohexylvinyl ether, ethylvinyl ether and

hydr oxybut y kstirafiuoebéidty leme | s:yntomxyaﬁrmoéthiﬁ &t&@ﬂﬁlny%ethﬁr%rm)l ar %

22.8 molar. % and 9.5 nolar % respectlvely, and having an-intrinsic
hydroxybutylvinyl ether umts m a ratio of 50.8 molar %, 16 9 molar %,
22. 8 molar % and 9 5 molar %, respectwely, and havmg' an intrinsic
v1sc031ty [n] of 0. 23 dllg and a glass transmon temperature |

10 (Tg) of 27°C.

(iv) Preparation of a test 'piece

A test pieceIWas érepared in the same manner as in (iv) of

Example 1 and sub]ected to a comparanve test

EXAMPLE 3:

15 (i) Preparation of a primer coating |
Soybean oil-modified middle oil-type . ' 25 parts
alkyd resm (solid content) '
Red iron oxide 45 parts
Drier | ) 3 parts
Px_'ecipitation preventing agent . 2 parts

20  Mineral sprit ' K .10 parts

. Lead suboxide 20 parts

The mixture was kneaded in a pot mil for 24 hours to obtain
Primer Coating C.

(ii) .Preparation of a binder coaﬁng'

% - Binder Coating A as used in Example' 1 was used..

(iii) Rrepal'ution of a top coating

Top 'Coati_ng B_'a_s'_u_sed in Exdmple. 2 was used.



viscosity [err] of 0.23 dl/g and a glass transition tenperature 10 (Tg) @
of 270C. (iv) Preparation of a test piece A test piece was prepared in the
same manner as in‘(ivy) of Exanple 1 and subjected to a conmpar ative test.

EXAMPLE 3: 15 (i) Preparation of a pFl%r coat i ng Soybean oil-nodified
mddle oil-type, .. 25 parts al %yd resm (SO|Id content) Red iron oxide -

45 parts Drier 4v) Preparatmn of a test p 3 parts Precipitation
preventi ng agent 2 pa 20 ner al

10 parts Lead suboX‘f Jgst piece was prepared m the sarﬁe) “ﬂﬁf’{? ﬁénm(%)u?g VaSs
k ded i t I t t C. _
p?iﬁa?@{?)nao? gaﬁﬁ‘paaefﬁeé elfifed oo SRRl 0 G (L)

Exanpl € 1 was éblé) Preparation of a top coating Top Coating B.as
used in Exarrpl .=24- (iv) Preparation of a test piece A

test pieceg was e ;. in (iv) of Exanple 1 and |
subj ectedgto a H Baef dtﬂ) %?é W 5 (i) Preparation of a
primer coating Soyt?ﬁf’ybe‘&hl oﬁDﬂaafféa mlééieeoﬁtéyﬂeype 30 Hhr@rt s

-alkyd resin (solid content) _

Red iron oxide _ ' 40 parts
Zinc chromate o 30 parts
Drier _ 3 parts
10 Predpitatiqn preventing agent 2 psrts
Mineral sprit . S - 20 parts

The mixture was kneaded in a pot mil for 24 hours to obtain

Primer Coating D.

(i) Preperation of a binder coeting'
15 Binder Coating B as used in Example 2 was.'used.

(iii) Preparation of a top coating__

Top Coating A as, used' in Example 1 was used.

@iv) 'Preparafitm of a test piece

A test piece was 'prepared in the same manner as in (iv) of .
20 Example 1 and subjected ',to a comparative test. | ..
EXAMPLES 5 to 8:
e smg the coating systems as 1dent1ﬁed in Table 1, test pieces
were prepared in the same manner as in (n_r) of Exampl_e 1 and

subjected to comparative tests.



d resin (solid content) Red iron. oxide : - 40
ts Zin¢ chromate . : 30 parts Drier S
3 parts 10 Preci pltatlon preventlng agent - 7 2 parts -
‘neral sprit - 95 - 20 parts The ni xt ur.e was kneaded
inapot nmil for 24 hours to obtain: Prinmer Coating D. (ii) Preparation of a
bi nder coating 15 7aple 1&;&1&9,5 ' ek isntgognpl e 2 was used.
(iii) Preparation ) —used in Exarrplelvvas
used. (iv) Preparation of a test pi ece A test pi ece was prepared in the '

‘sane mannerf-as tn (rv) ol 20 anpl e Subj e tQ afc ar e
test. EXAMRLES 5-to 8; Using th E%(Bat s@%& s i tifie_%ir;% ﬁ
test pi ecesoé(x,ere Eggared In {he sgme rranne as In (1y) of. Ea e 1 and
subj ected- t M tests 2 251 TaBle 1 [oat¥ng Systent of

Exanpl es 5 [t EXp. Exp. 7 Exp. 8, Prime| coging |
A 1n%e§xgoa§51g : DEBi ndef -cojé\t'i_ ng| -~ B %t : A

A B Top coatlhg B A B - : A B
ACOVBARATI\?EO%C(X__ 1: (1) Peoaratlongf &prlrrr c%atina _ A

(o))

COMPARATIVE EXAMPLE 1:

(i) Preparation of a primer coating

, Primer Coating A as used in Example 1 was used.

(i) Preparatmn of a blnder coating

10 Binder Coa’ang A as used m Example 1 was used

(iii) Preparation of a top coating

~ Soybean oil—rﬁodified_ middle oil-.i:s'tpe | 25 parts
. alkyd resin (solid content) :
Titanium dioxide | © 25 parts
" Calcium carbonate o 10 parts
15 Drier S ' 5 parts
Precipitation preventing agent 1 part
Antiskinning agent | . 1 part
Mineral sprit L 15 parts

' The mixture was kneaded in a pot mil for 24 hours to obtain
20 Top Coatmg C.

(1v) Preparatlon of a test piece

A test piece was prepared in the same manner as in (iv) of
Example 1 and subjected to a comparative test.

COMPARATIVE EXAMPLE 2:

25 (i) Preparation of a primer coating
Primer Coating A as used in Exampie 1 was used.

(ii) Preparation of a binder coating

Binder Coating A as used in Example 1 was used.




e

[ Pri rref Coating A as used in Exanple 1 was used.
bi nder coati ng 10 '

Bi nder

(ii) Preparation of a
Coating A as used in Exanple 1 was used.

(#ii) Préparation of .a-top coating Soybean oi | -nodi fi ed mddle 0|I-type
25 parts alkyd resin (solid content) Tlt% um dioxide -
25 parts Cal cium carbonate

‘5 parts Precipi
1 part M.neral

kneaded in a pot ni 'cﬂ18hn%€'e

10 parts 15

gg“f)' Oprg[;aera%ﬁtn' g8 ag&ptcoatmg

Prepar ation of a test piece

b%eg,o obt-ai n 20
pi ece was prepared

Top

-Drler'

"1 part Antiskinning agent
15 parts The m xture was
i it

C (1v)
ame nmanner-

in (i -of Exanple Prdnr,ingt@q emréﬁimdl& conpar ative testl0 GEMBARATI VE
EXAMPLE 2: 25 (i) %% e} f. a prinmer coating Pri ngy g?tastlng A as
‘used in Exarrpl el was ﬁggd i 8Pre yar ati on of a binder c8 ng Bi nder

Coating ASas used i

coating Chlorinat edxrngper

paraffin 40%

15 parts -

Eﬁ%‘@"& P_\Eﬁge% ipg. agent. 6.

(iii) Prleparttion of a top

25 pargs phsori nat ed
10~ parts Ti tani um di oxi de ~

~ The mixture was kneaded in a pot mil for 24 hours to obtain

Top Coating D.

.(iv) Preparation of a test piece

. .10. B A test piece wés prepsred _ih the's-ame .m-annler as in (iv) of
| Example 1 and subjected to a comparative__te_st. | |
COMPARATIVE EXAMPLES 3 to 5:
| Usmg the coating systems as 1dent1ﬁed in Table 2, test pieces
. were prepared in the same manner as in (1v) of Example 1 and

5 sub]ected tq comparanve tests. In the cases where no binder coat-

ing was used; the top coating was directly applied onto the primer

coating.

2 Comparative | Comparative | Comparative
Example 3 Example 4 Example 5
Primer coating" A B B
s : Top Coating' R _
Binder coating C was used A
Top coating | C. A gD
Note: 1) A mixture comprising 40 parts of a silicone-alkyd resin
25 | solution (known by the trade name YR 3116, manufactured -

Table 2 CoaﬁnLSystems

of Compsrativé EXample 3 to 5

by Toshi.b_a‘_Silicone Company Ltd.; 48.3% of non-volatile

component), 20 parts of titainiu'_m dioxide,0.5 part of'metal

drier, 1 part of a precipitation préventing agent and

38.5 parts .of mineral_ sprit, was kneaded in a pot mil for




-

: M - Precipitation preventi ng agent : 1 part Xyl ol
¢/parts The mi xture was kneaded in a pot ml for 24 hours to obtain Top
O

tlng D: (iv) Preparation of a test piece 10 - A test piece was

prepared in the sane manner as ‘in (iv) of Exanple 1 and subjected to a
conpar ative test. COVPARATI VE EXAVPLRS 8 to 5: .Using the coating systems as
‘identified in Table 2, test pieces were repared i'n the sanme manner as in
(iv) of Exanple 1 a4 heurs teudijtein &pn Sogtingakati ve tests. In the cases
where no binder coat- ing was used, the top coating was di rectI’y plied
ont.o the priner T&@atestgplevaﬁl@tﬁl@ﬂahYnﬁxWN% i 8o SrempaRs Eké-)lrrpl e 3
to'5 20 nparative - ng)aratlve v

- Conpar at i VeEg@mples 1 to 5 were sub]ecteﬁxtéhﬁpghgg tesg(,aﬁxﬁpg t eStExaan e 5

- Primer coati n% ‘B I%lhﬁd.er

coati ng spray wsml'g rybater 1mners1on tests and sxﬁxs@me wWieathemng Top

coatin

A
40 par l%s of t%"%r I%HﬁYQFRyHeFEEFWh% was measureg ¥ fﬁnﬁﬁe)é%k{?gmgggr;ﬁleng
trad YR 3116 f.act d b Si | : 48. 3% of
non- vol at | | SOOI CPAIBE [RIPE <ok AR (AT RIFER-ox RS, (R, %‘Eg?b%et g
d 1 t. of t at t d 38.5 t f |
Sprit was RAERED %%%eg sh ?anﬁrse\éem n‘g Zaem. =0 parts of mnera
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24 hours to obtain Top Coating E. The test pieces obtained by Exarrpl es 1 ta

8 and Conparative Exanples 1 to 5 were subJ ected to peeling tests,
i mrer sion tests and sunshi ne weat heri ng

and oxygen perneability was ggasured with respect to the
coating |laver

tests,
5 tests
i sol at ed top

salt spray tests,

sal t vvater

of each _test Dpi

i mpact

ce . The results thereby obtai ned

are shown in
spray test wal

of JI'S K-5400|

aqueous 5 -
for QUays

nmeasur Fng mnet
property of t
anticorrosive
‘alternate: cur
V. 4) . The gl

The measured
upon expirati

Table 3 Comparative test results

[Tabl es 3{and 4. - 28- '[err] S.- 29 - Notg,s «d) . The palt
s canduct ed for 500 hours in dccordance witH® the test ngthod
2§ The %) g/a I“”I gs@r est gas gonfBustes i nean
- &3 WEI % § solutBon & B Bop Eerrp&ra ure
3) = The ue tan d |s ¢ Bbt al fed Ey ng% se;ctrff‘ch=m' cal
nadj Wt c |s useda 1or t.ne uet e-r nation . ne DSi ve
he{g:ogti layer. The smaller &he val ue, - the bet_ter the
pop@rty.c The neasurenent 10f-2 & was cond ted. by an
=y
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éj t he neasured val ues for other Exanples are those obtained upon
xpi ration of.5000 hours. Table 4 OXygen perneability -of. the top.toating

Fayers Oxygen. perneability Top coatings . Resin-types: [ M (STP)
cnmcnR see cm  Hg], x ferr] A ~ Fluorinated resin-type - :
. 0/13 20 B Fluorinated%esin-type 0.1 ¢ .

Al kyd resin-type . 0.76 D Chl ori nated rubber-type
1.2 E OtSH i cone al kyd resin-type . 0. 92 Note The oxygen

per neabi | i t}/ was neasured by a- -gas perneability : © measuring.
appar atus 7 PridifupltePRa derk ytas epnduseted f(ﬁbé@p l(cmsuiracapgpwrw: Ri ka
“Sei ki K K. 30 - EXAMPLE 9: (1) Preparatlon of a priner coatlngu
- Primer Coating "ﬂt}éstht?sé%stl Weﬁi&ﬂwﬂf@@ Ha240ed. (ii) Preparation of a
bi nder coatgl ng,lg}F der Coating A as used in Exanple 1 was used.
(iii) Prep&ati (ﬁ’lts@'éf:%‘? IpPSTFing $astnwes Fepdustediny rﬂSl“eﬂ"ﬁe epoxy

Shel 1 Ener cal  ¥5Tent, SosGRu, ebtidh BIurt al it genemyatig to¥ % um

di oxi de .3)_ _ The value tan § is a @aQuQadét%med by an electro-chem1cal
measunng method wh1ch is used for the determination of the
anticorrcsive propez:tj cf the coatihg layer. _' The sulaller'the '
value, the bettef tl'te anticorrclsive prcperty.' The measurement

10 was ccnducted .by an alternate current impedance method at

| -1 KHz and at an’ input voltage of 0.5 V.
. 4) The gloss retention is a 60°- 60° specular gloes
maintaining cate-. The measured values for Comparatlve Exampies
1,  2 and 3'.'are- those obtained upon expiration of 300 hours and
15 . the measured values fcr.'o'ther Examples are .those obtained upon

eicp_irat_ion of .5000 hours.

Table 4 Oxygen permeability of the top coating’ layers S

_ _ ' - Oxygen permeability
Top coatings - Resin-types [ ml(STP) cm/cmz sec
- - |cm Hgl. x 1 0*°
A Fluorinated resin-type_ , 0./13
20 B Fluorinated resin--fyce_ | eu
c |Alkyd resin-type - 0.76
D Chiorinated rubber-type 1.2
E Silicone'alkyd resin-type o 0.92
Note: The oxygen permeablhty was measured by a gas permeablhty
p S measunng apparatus of Product Science Research Center model

(manufactured by Rika Seiki K.K.).
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Tal c

15 *“parts Precipitated barium

sul-fate_. - . 15 parts Precipitation. prevent| ng agent (organic:
2, parts bentonlte) Met hyli sobutyl ketone g . 13 parts 15

Xyl ol

10 parts The above conposi tion

was kneaded by rol l ers to obt ain- -a. mai ﬁocorrponent Har dener Pol yam de

resin (known byd;_tf?

Fuji Chem cal
|1 sobut anol
was stirred by

:appl i C%‘trl on, 80 part

-har den®&r were m xed

(1). Pre arat1 n of nmer ati

g narre 60 parts Tohm de #245, manufactured by
ust Ltd active hydrogen equi val ent -of 90)
parts The above conposi tion
r. Imediately prior to the

gxgﬂfert Ega'%gg ,{geiriog %lﬁw |v)3€'§%ga(r);tfgﬁ of a

‘top coating Top @atpg%ﬁ.agﬁnugfeq bfhcfé&a@l\&n% was used. - 31 - (v)
§Prepar ation of . Primer Coating A was

:ai r-sprayed 8w ce atBiudrntoatial Af a®Bedain Wiathple SPhsPhYEd; treat ed steel
pI ate (JIS G3141: 70 x 150.x 1.6 nm and dried at room tenperature for 5

‘one week to obt afiii) a BrepaPaitiow aifi sepléReatihgvi Nng a thickness of 80[err].

‘Main component

: Bisphenbl?type- ep resin (known by the 25. parts

trade name Epikote” 828, manufactured by -
Shell Chemical Co. ; epoxy eqmvalent of

- from 184 to 194) -

. Titanium dioxide T 20 parts

. Tale R | 15 parts
Precipitated barium sulfate. _ ' 15 parfs

. Precipitation preventmg agent (org'amc 2 parts
bentonite) _ . '

| Methyhso_butyl_ ketone | - 13 parts o
Xyll o 10 parts

main

The above ‘composition was kneaded by rollers to obtain s
component. - -
Hardener

Polyamide resin (known by the trade name 60 parts
Tohmide #245, manufactured by Fuji Chemzcal

-Industry Co., Ltd.; active hydrogen '

equivalent of 90) | : _
Isobutanol A ' 40 parts

'rhe above composnion was. stu-red by a dxsperser to obtam a |

hardener. Immedzately pnor to the appncaﬁon, 80 parts of the

above main component and 20 pal'ts of the hardener were mixed

- 25_ to obtain_Sealer_Coating A.

(iv)

Preparation of a top coating

Top Coatmg A as used in Example 1 was used.’

¢



, the abovenenti oned Bi nder Coating A was ai r-sprayéd thereon and dried
at/roomtenperature for three days to obtain a binder coating |ayer having
t.hi ckness ,of 50 [err] . The. above- 10 nentioned Seal er Coating A was

air-sprayed onto the binder coating layer -and dried at roomtenperature for
24 hours to obtai-n a sealer coating 8§nyer having a thickness of 20 [err]
Finally, the abovenentioned Top Coating A was air-sprayed onto the seal er:
coating | ayar) aPrephmaeidnadbf raotestt piaeer ature for two days 15 to obtain a
top coating layer having a thickness of 30 [err]. The test piece thus
‘obt ai n- was subjBhéeabdvementiomedr Brimes CeostingsAdwsasraibesprayredi taicecnt
EXAMPLE 10: (i) Preparation of a primer coating 20 . Primer Coating, B as
used i n Exaplirtezvehofuww dayi ontoPaegandittirast direatdsi steal plate i @§SBi nder™ -
Coating B as used in Exanple 2 was used. (iii) Preparation of a sealer
coating Sedfetl4loall KglR0.as lubaum) rerck dnied a neom deenergmre( far) '
Preparation of a top coating Top Coating B as used in Exanple 2 was used. ,
mnepwegki nobtain &REimEr esting dayem havingss thickegsePfin the sanme

in (v) of.Exanple-9 and subjected to a conparative test. EXAMPLE

11: 5 (i)sq:l#eparati_on of a primer coating Priner Coating C as used in

-32- (B
nmanner as
Exanple 3
10
15 .
20
25

nas u’fﬁgh, the abovementioned Binder Coating-A was air-éprayéd
thereon and dried at room temperatufe' for three da&s 'to obtain
a binder coating 'layer_'having a thickness of 50u. The above-
mentiOned: Sealer Coating A was air-sprayed' onto the binder coating'"_
layer and dried at room temperature for 24 hours to obtain a sealer
coating layer having a thickneés of 2'0_;1. o | o
Finally, the abovem’entiohec_l' Top Coating A waé aif-spf_ayed ‘01_71{9

the sealer coatin-g layer énd dried at room te'mp'eratu;'_ej for two d#ys
to obtﬁn a top coating. layer ha_vir;g‘_ a thickness 6f 30u.

- The test piecé.thus obtai;l was subjécted. to a comparative tést

as described hereinafter.

- EXAMPLE 10:

(i) Preparaﬁon of a primer coating

Primer Coating B as- used in Example 2 was used.

(ii) Preparation of a binder coating

Binder Coating B as used in Example 2 was used.

_(iii) Preparation of é se_aler ‘coating

Sealer Coaﬁng A as used in Exa_mple 9 was used.

{(iv) Preparation of a top coating

Top Coating B as used in Example 2 was used.

s

B



(ii) Preparation of a binder coating Binder Coating A as used in Exanple
was used. (iii) Preparation of a .sealer coating 10 Seal er Coating A
as LLsed i'n Exanple 9 was used. (iv) Preparation of a top coating Top

Coat i ng B as used in Exanpl e 2 was used. (v) Preparatlon of 4 test piece.

A test piece was prepared-in the same- nﬁzm'er as in (v) of ‘15 Exanple 9 and

t hen subj ect ed to a corrparatlve test EXAI\/PLE 12: (i) Preparation of a-

pri mer coati ng¥ gpazationngf @ test piagei n Exanpl e 4 was used. (ii)
Preparation of a bjnder coatl ng ' Bi nder Coating B as used in

Exanpl e 2 was used?® &st |919F?éb‘§r2??5ﬁr%* ip thejpame deenneryasdm év) @fating A

as us in Ex le . 9 s used, |v) Preparation of a top coating Top

Coat i ﬁ\ﬁ/ A as. %&Pl B Spbiee %smu% mparativeg) testr eparation of a test

pi ece A test ?c‘f@ﬁf’fa@s {)repared in the same manner as in (v) of Exarrp!e 9

and then subj ‘conpar atlve test. - 33 - EXAMPLE 13: (i)
Preparati .atl ng A as used in Exanpl e 1 was
used. (i) 'a; c CBRRE | . Bi nder CoatlngAas

“used in Exarrpl el Iy\ﬁﬁxeilségatmg C as used in Example 3 was used.

(ii) Preparatmn of a binder coating -

Binder Coating A as used in Example']_. was’ uéed.

(if) Preparation of a sealer coating .

10 Sealer Coating A as used in Example 9 was used.

(dv) Preparatlon of a top coatmg

Top Coatmg B as used in Example ‘2 was used.

(v) Preparation of a test piece . -
A test piece was prepared in the sam:e manner as in (v) of
15 Example 9 and then sub]ected to a comparative test.

.EXAMPLE 12:

) 'Prep'aration of a primer coating
Primer Coating D as used in Example 4 was used.

(i) Preparation of a binder coating_' |

20 - Binder Coating B as used in Example 2 was used

(iii) Preparatlon of a sealer coatmg ' *

Sealer Coating A as used in Example 9 was used. .

(iv) Preparafion of a top coating”

Top Coating A as used in Example 1 was used.

2 '(v) .PreparatiOn of a test piece

A test piece was prepared in the same manner as in (v)-' of

~Example 9 and then subjected to a comparative test.



el S mBate e 2 MR Emee T S

~Preparation of a sealer coating Main conponent Bisphenol-type epoxy
(known: by ‘the-- 25 parts trade nane Epi kote 828, .manufactuted by
Chemi cal Co. Ltd.; epoxy. eqU| val ent of from 184 to 194) 10

< eous iron oxide - 35 parts Talc

15.parts. Preci pitation. preventing agent - - 2 parts (organic
bentonite) Methylisobutyl ketone 13 parts Xyl ol

. 10 parts 15 ' The above™ c%posmlon was kneaded by rollers to
obtain a mai npg@ggg g:?t Har dener Pol yani de resin (known by the trade narre
60 parts Toff 4 manuf actured by Fuji Chemical Industry Co Lt d.
active hydraoge ui val ent of 90 0 | sobut anol e
40 parts Tlﬁlug)ﬂh"?’;'g %uurif,%r?n}&’gg oanf-éj by a‘di spérser to obtain a U

narener LTS ALY EhpdhelR, ADSaAA, SRt ik R

ener were xed to obtaln a Seal er

Exog%lng g ?(%)ugiéi@pﬁaﬁ?ﬁigf'_OﬂupéexacBgﬁnéoat' ng Top Coating B as used I n

5 . . Binder Coating A as used in Example 1 was used.

(iii) Preparatmn of a sesler’ eoatmg

‘Main component

Bisphenol-type epgxy resin (known by the. - 25 parts.
trade name Epikote™828, manufactured by - - Ly
Shell Chemical Co. Ltd.; epoxy eqmvalent .

of from 184 to 194)

10 . ' Micaceous iron oxide . . 35 parts
| Tale - . 15 perts
Precipitation prevenu_ng agent ' _ 2 parts

(organic bentonite) . S o ,
Methylisobutyl ketone. ' . 13 parts
Xylol e o .. 10 parts

15 The above composition was kneaded by rollers to obtain

a main 'compone_nt.
 Hardener
Polyamide resin (known by the trade name 60 parts
Tohmide #245, manufactured by Fuji o

Chemical Industry Co. Ltd.; actwe ‘hydrogen |
equivalent of 90)

20 Isobutanol o | S 40 p_arts' '
'i.‘he above. composit_ion' was stirred by a fiispersei' to obtain a
hﬁrden_er_. | Immediately prior to the application, 80 parts of the
above main component aﬁd 20 parts of the hart'i'en'er were mixed
to obtain a .Sealer Coating B. | |

25 (iv) Preparation 6f_ a top coating

Top Coating B as used in Example 2 was used.



(v) Preparation of a test piece A test piece was prepared in the sane O
manner as in (v) of Exanple 9 and then subjected to a conparative test. - L
EXAMPLES 14 to 16: S, " Using the coating systems as identified in

Tabl'e”5, test pieces were prepared in the sanme nmanner as-in (v) of Exanple -

9 and then subjected to conparative test¥. " Table 5 Coati ng systens of

Exanpl es 14 to 16 Exp. 14, . 15 . Exp. 16 10 " Primer coatin
N i T T R A - A -

I el | B "B ... B Topcoating, . A

5o er CORNY, o ¢ Astest Biase WS RYRRITRY 1B e B NEBReE 4in CObPEcted to
_ _ i __ OTERIES ik CUbpl

Tost o Sha SunchiReld B fhg | fRh sub@eted BoTY dofibebi¥Relept bt ai nod are shown

in Table 6. Fugd  JNiigum i nterval s for the application of the
respective t-ogﬁ%gg{ﬁl'r%ggelﬂnn}ogxlguhpl es 9 to 16 were neasured and 20 the

Tl arly oot al nod Pk Esne: P I yaRed? M1 de M4 1R mibld' s, et el

were prepared in the same manner as in (v) of Example 9 and then .

' subjected to comparative tests.

- Table 5 Coat_in&systems of Examples 14 to 16

| Exp. 14 | Exp. 15 Exp. 16
_ 10 . Primer coating | B | c ._D
Binder coating. _ A A B
Sealer coating ' _B_r B B
' Top coating A B A

The test pieces obtained by Examples 9 to 16 were subjected fq-
15 peeling tests; .ﬁnpact tests, éalt spray tests, salt watér immersion
tests and 5unshine weathering tests. The results thé:ebj obtained
are shéwn in Table 6.
| Further, the munmum intervals for the application of the
respective top coatings in Examples 9 to 16 wezfe méasuréd and
‘20 the results thereby obtained aré shown in Table 7 together with

the results similarly obtaine& in Comparative Exémples 1 to 5.



7 Mnimuminterval for application of the top coating Exanple 9
. Exanple 10 _ - 16 hrs. Exanple 11 : 16 hrs.
nple 12 ° . 16 hrs. 5 - Exanpl e 13 - ’
rs. Exanple.14 : - 16 hrs. 3%xanpl e 15 . 16 hrs.
Exanpl e 16 16 hrs Cormaratlve : . Exanple 1
Conpar ative 10 4 Exanpl e 2 . 72 hrs. Conparative
Exanpl e 3 8 12 drse Campasatiove s o o 24 hrs. Exanple 4 =
‘Conpar ati ve £ 48 ShrsEEx&pl% 55155 § 1§ (s evident fromthe
. results of the corrpa‘.'n'atlvé-"tegts"(Ta’bl e§ 3 fand=6) S hat the anticorrosive
~properties (thgsgertosptray—test—and——satt—weter—+mer$ion test) of the- Qst
pi eces obtai ned ‘Bgjt Re antgn corrosive coating procegs of ‘the present.
invention are flarasugeri orc:to t hose of the test pi eces -obt ai ned by t he :
conparative exara;;tdasg 2( Further, it is_evident from Tables 3 and 4
that the coati HE ,ang)s 0:?; ai hed“by 'the process of the present invention
are superior t '.Qﬁte' nye |onaI coating layers alsofjin the weatherability
(sunshi ne 5% e o '
S : )
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o

weat hering tests). " -37- The resaon why such superior anticorrosive
coating |layers are obtainable by the present invention, is not clearl y
uhder st 0ood. However, .it may be attributable to the fact that in the
conparison of the oxygen perneabi lity (Table 4) which is a mai'n factor- for
5 corrosion, the oxygen perneability-o8gt-he top coating | ayer s. obt ai ned .
by the process of the present invention is extremely smal l-er than that of
‘the conventional top coating | ayers atrdfie tevel of about 1/5 to 1/10.

Further, it is evident from Tabl e 7 t hat Men seal-er- coati ngs 10 are used
' on, the m ni mum

in the antlcorrosl ve coat . :
intervals for the applicgtion of the top Mimmumginteavalbgoshprtened to a
great éxtent. [err] indijcates a Regi stlrapplitazida dhrtke 38 - CLALME:
1)  An anticorrosive coaffi ng process wh ctbpcousmmges (|) alstep of form ng
a pr| mer coating |ayer by—apptyrrg—or—a—stb—strat-e—an—oi ype : '
antl_corr03| ve coating or |aBxampjel Pesi n-type arii hrs.orr05| v coating as a
primer coating, followed bExﬁln%léjer ng,| (ii) a % fiBs of form ng a binder
coating layer-by applying ont rimerf coating | ayer a phehol - nodi fied-
al kyd resin-type coating c Biempls rig} a fll aky pi dgfehrs. fol | owpd by
air-drying; and | " Example 12 | 16 hrs. .
.5 _ Example 13 - - 16 hrs.
' ' Example 14 . 16 hrs.
Example 15 16 hrs.
Example 16 16 hrs.
Comparative
‘Example 1 72 hrs.
' Comparative :
10 o Example 2 - 12 hrs.
. Comparative | =~ |
Example 3 ' 72 hrs.
Comparative ' -
Example 4 _24 hrs.
Comparative .
Example 5 4,8 hrs. )
15 - Itis evident from the results of the comparative tests (Tables

.3 ahd 6) that .the antieox_'rosi_'ve properﬁes (the salt spray_teet and
 salt water immersion test) of the test pieces obtained by the anti- |
corrosive ceating process of the p_resent _invention are far superior
to those of .the test pieces ebtaihed by the comparative examples.
20 | - Further, it is evident from Tables 3 and 4 that .the coatiné |
_layers obtmned by the process of the present 1nvent10n are supenor
.to the convennonal coatmg layers also in the weatherabmty (sunshine

weathering tests)



a top coating conprising (a) a fluorine:containing copol ynet corrposed _
om 40 to 60 nolar %of a fluoroolefin, from5 to 45 nol ar %of - 3
cycl ohexyl vinyl ether, from5 to 45 nol3fr - % of an al kyl vinyl .ether, from3
to-15 nolar % of a hydr oxyal kyl vinyl ether and fromO to 30 nolar %of
ot her conpnoner antk bjacn pdly issehy anperiorf piticwedsine aoatidgylaygrs2yre The

'@a step of formng a top coating Iayer “by appl ying on the binder .10
ave
’

. anticorrosive coating process according to Caim1l wherein the flaky

pi gment is nobtainsble byotheprdsenylinventipukds not glag¥iyiumdersdeed. or a
mxture thereof. 3) The anticorrosive coating process according to claim 1
or claim2 wHomewver2(t mayee latkributairle rtoj éh%gfﬁl % dhat finuthe compagisonangjor -
tetrafl uoroethyl ene. 4) The anticorrosive coating process_according to any
one of cl ai nef thecogyger rrenmeahility KFieblend) which 15 2 main fagtor fOr et her
contai ning a straight chain or branched. chain.alKkyl égr Qup having from2 to

8 car bond at oRgrTOsion, the %Pﬁfg%rﬂeé'gﬁe%ﬂ%tga?f ﬁ&ep'?"é’c eting BVErRoPHAeY one.
of claims .1 to 4 wherein 25 t he dl:o | kyl.vi nyl et her

hydroxybut yl $¥n eéﬂ?@?“é thﬁu?rﬁﬁ? a'??}i %%tlrﬁ eﬁf(‘%@?mgﬁ
conprises: ( of for.m pr:i gatin b prl ng on -a
sub- strate 5%31'0?? ‘5&?58"%?’?"&%’? E"?R/ 0 g‘éﬁﬁﬂ %h@%ﬁﬁ&egé’g -
39 - anti corrgsti vg{ﬁpatl ng ‘as a prinmer coating, followed by air- dryl ng,
(ii) a step 3‘1/ fQr ng a binder coating |ayer by applying on the pri mer

‘coating layer a ki "3sh| EilqBhiohOFhB1d YPAACRESAIsSARL Abdinirigl)

flaky pignment, followed by air- rylng a step o ormn

seal er Cﬂgt' B8 |6 1O RHRPRAhNESErdRTve %aﬁh@dﬁi-o&%%t bﬂ&nbayféséﬁ ﬁP@i—M::d:?S' n
coating,. f'ol lowed by air-drying,
the minimum mtervals for the apphcat:on of the top coatings can be

shortened to a great extent.-

: ® indic_:ai:es 2 Registered Trade Mark.



ancf (iv) a step of applying thereon a top coating—eonprising (& a @
fl uori ne-" contai'ni ng ‘copol yner conposed of from 4 of a .
ffuoro-_20 - olefin, from5 to 45 nolar % of cyclgﬂmmlﬂlu ! fromb5

to 45¢mol ar % of .an al kylvinyl ether, from3 to 1 droxy-
al kyrw nyl.-ether and fromoO to 30 rml ar % of. ot her conononer and (b) a -
pol yi socyanate,. fol | owed by. air-drying. Z)3g The anticorrosive coating

process ac_oordl Qéth o Jaim6 wherein 15 the flaky pignment is. nmcaceous
i ron oxide, gla AMRes or- al umi num powder, or -a mxture.thereof. 8) The

anticorrosive cogtin rogess agcordi to claim r claim 7 wherei nthe-
' P < Bhl oflal pRRFaRRET pPRNEELREIRe ‘f’gt‘?thPEPBIFb%thl enel 9.

f1 uor efinis:

Th % d

wher o 0 oS heial Vg PR Boine & et ol Nadh oY sBhRUR pf B%e-
atoms. 10y The SHEREDA Sy TR APRTRBLES a%ﬁ‘{%“g i s e Sn bR Bt
atons. 10) The & S n cl-al ns
6 9 wh he hyd 11
Tneant | cors oo IR ES R Wbt .%a*tingy%ﬂéﬁgﬁé bt oY
wherein 25 - theqgp SkQ&Efg ?gmggea BEALGEH HAAhL"yIBVEY amgmosﬁohcf an

epoxy resin and anti corrosrve coatin ocess

arass. 1 akes o a%ﬁmgnum B s 5ﬁ‘¥n°§”t“ﬁ’ﬁ‘§ﬁ%%e@‘§?cﬁﬁ”w Wbt e
: : contammg a flaky p1gment fonowed by air-drying; and '
| (iil) a step of formmg a top coat:ng layer by aoplymg on the binder-
_"’ B IQ .I B laye_r a top coatmg comprising (a) a ﬂuo_nne—contazmng copolymer
| compOSed of fiém 40 to éO molar % of o. ﬂuoroolefin, from 5 to
| 45 molar % of cyclohexylmnyl ether, from 5 to 45 molar % of an .
_alkylvmyl ether, from 3 to 15 molar % of a hydroxyalkylmyl ether |
- 'and fro'n 0 to 30 molar % of other comonomer and. (b) a oolyxsocyanate,- '
15 - followed by alr-drymg _ |
'. 2) The anucorroswe coating process accordmg to Claim 1 wherein
the ﬂaky plgment is xmcaceous iron o:nde, glass ﬂakes or alummum _
powder, or a lmxture thereof | : .' |
: 3) haﬁoazosivemaﬁrgmmdirgtodaﬁmlmdmzm
20 the fluorooleﬁn is chlorotnﬂuoroethylene and/or tetraﬂuoroethylene.
| 4)' n'eamomrosivecoeﬁxgmmrﬂrgmayaeofdainsltosvtman
the alkyhnnyl ether is an alkylvmyl ether contammg a straight chain
or branched chain alkyl group havmg from 2 to 8 carbon atoms.
5) reaﬁoamvemgmmrmgmayaecfdmz to 4 wherein
2% the hydroxyalkylvmyl ether is hydroxybutylwnyl ether.
~68) The ant1corrosxve coatmg process which compnses.
(i) a step of formmg a pnmer coatmg layer by applymg on a _;,ub_

strate an oﬂ-type antlcorroswe coating or an alkyd resm-type



womwww

anti_corrosive coatin'g as a primer cbatirig, followed by -air-drying,

(i) a step of forming'a binder -coating layer by applying on the

pnmer coatmg layer a phenol—modlﬁed alkyd resm—type coating contafn-

| ing a flaky pigment, followed by aJ.r-drymg,

(iii) a step of formmg a sealer coatmg layer by applymg on the

bmder coating layer an epoxy resin coatmg, fonowed by alr-drymg, |

and

(iv) a step of applying thereon a top coaﬁng compris_izig (a) a fluorine-

containing copoly'mer composed of'from 40-to 60 molar- § of a fluoro-

oleﬁn, from 5 to 45 molar % of cyclohexylvinyl ether, from 5 to

- 45 molar % of an alkylvmyl ether. from 3 to 15 molar- % of a hydroxy-

alkylvmyl ether and from 0 to 30 molar % of other comonomer and.
(b) a polmsocyanate, followed by air-drying. ' -

7) The an’acorroswe coatmg process accordmg to Cla.un 6 wherein
the ﬂaky plgment 1s mlcaceous iron ox1de, glass ﬂakes or a.lumnum
powder, or a Imxture thereof | _

B hmdmmwmatﬂrgmmdﬁgtoclamﬁmclmm?ﬂmedn |
the fluoroolefin is chlorotnﬂuor.oethylene_ and /or tetraﬂuoroethylene.

9) hmwmmmmw-mdm.éwam

 the alkylvinyl ether is an alkylvmyl ether oontannng a stra;g'ht chain

or branched chain- a.lkyl g'roup havmg from 2 to 8 ca.rbon atoms. |
10) 'Ihea'tl:imrmsl\oe ooatugprmmdirgmavaeofdamss mgwmem

the hydroxyalkylwnyl ether is hydroxybutylmyl ether.

11) ‘Reaﬁoorrcsi.veooatﬂrgmmd&gmayaeofdainssmlowmem

S

: the cdatmg formmg' the sealer coatmg layer is composed of an epoxy

resin an_d_. a ﬂaky p1gmen1_;.
12) The anticorrosive coatizig' process. according to Claim 11 wherein
the flaky pigment is micaceous iron oxide, glass flakes or aluminum

powder, or a mixture thereof.
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