ANTI CORRCSI VE COATI NG PROCESS The present inventi6§brelates to an,
anticorrosive coating process for formng on.a subgihate a c %iht ggﬁggr
which has superior ahdesi on and whi ch provi des goo at hera% n@
corrosion 5 preventing effect for a long period of time. For long tine in
the past, oil-type anticorrosive paints have predom nantly been used for
the prevention of the corrosion of steel structures. In arelattvely mld
corrosive environent, oil-type anticorrosive paints exhibit good
ahtiqgrrosive performance. They 10 have a wi de tange of applicability- and
are ré¥atively-inexpensive, and accordingly they are still used in var@bgs
fields. On the other hand, with the progress of polynmer chemnistry, various
synt hetic resins have been devel oped and sone of them have been used for
anticorrosive coatings. For instance, there have been 15 sone devel opnents
such that an oil-type anticorrosive paint which is inferior in the

weat herability and requires a relatively long tinme for drying, is partially
nodified with an alkyd resin, or an oil-type ready m xed pai nt has been
replaced by a long-oil alkyd resin paint. Nowadays, a variety of synthetic
resin coatings are available for use.-20- Further, as a shop priner to
protect an iron substrate by its electrochem cal action, a zinc-rich paint

cont ai ni ng aANTAEORROSAVE COATING PROECESSst in a vehicle, has been

devel oped and it is used in conbination with a synthetic resin coating. €
Particul arly, inThe @resspipinventiongelptentn b RRSIcOrErsive WatiRHPRARISn of
a zijnc-rich Qai t oy netal sr%ging with a hi h-bﬁld . :

i or forming on a subsirate a coating layer which has superior

ahdesion and which provides good weatherability and corrosion
5 preventing effect for a long period of tim_e.

For long time in the past, oil-type anticorrosive paints have
predominantly - been used for 't1.1e prevention 'of the corrosion of
steel.structures; In a relatively mild corrosive enviroment, oil-'type
anticdrrosive_ paints exhibit good anticorrosive performance. They

10 have a wide range of applicability and are relatively inexpensive,
and accordingly they aré stil used. in various fields.

On the other hand, With the progress of polymer chemistry,
various synthetic resins have been developed and some of them have
been used for anticorrosive coatihgs. For instance, there have been

15  some developments such that an oil-type anticorrosive paint which |
is inferior in the weatherabi]ity and requires a relatively long time for
drying, is partially modified with an alkyd resin, or an oil-type
ready mixed paint has been replaced by a long-oil alkyd resin paint.
Nowadays, a variety of synthetic resin coétings are available for use.
20 Further, as a shop primer to protect an iron substrate by its

electrochemical action, a zine-rich paint containing a great amount
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5 ~syntheti-c resin coating to provide a highly effective h%y duty
anticorrosive coating systemhaving long durability in a sev corrosive
envi ronnent. For the anticorrosive coating of steel struct ure%aks] met ni oned
above,~t here are avail abl e a general purpose coating systemin ich an
oil-type priner or zinc-rich prinmer and 'azsynt hetic 10 resin coating are
used and a heavy,d anti,corrosi.ve coat|ng systemin which a netal :
sprayi ng or hi-g# tfijurwgufiﬁe-?iv i) éﬁ%‘éyer’ﬁe&?-edb%?dts‘?n?w i® resin
coati rgnare use : I E:4QP% i L% selected for use to neet the

part i cwar cond??‘?%;ﬁgﬁggc 1tgls&t eqégﬁf;orsﬁ%.cé’ﬁwgmnent in which the steel
structures are inst phitcughly, " SRt ydots it ABS edbmbordift b!dd " Of
the structures. However, w{h suc congentlona coat | ngsystens, e
durability of tdumiinatibAOK hSzhaiAeh pdifit @dmefill SAAVIAR with aem%ﬂ-%ui%d
recoating used to be required every three to five'years in the case of the
gener al puposesynthietiogresih crvaCED té Progidi aChighlly RETEItVE he@iry Zdwtsr i ch 20
prinmer and a synthetic resin coating and every five to ten years even in
the case of t heantécoryosiveycanting: systen havingtiong dysbiiboyc by ssvag: a

h§ gh-buil d zinc-rich priner ‘and a high-build synthetic resin coating,
because of the ¢I¥APKivEgervgoeuent, tFer dhgranticorvosive ddatingesf rsteel girqpetutes
a deterioration of the gloss due to the discolora- 25 tion,or the
f@rmation of r A% @etpiopedeghove, therei akp axeidahleny generglenurpeas ceatitg
corrosive substan(ies such.as wat Xé en or chlorine ions, as they are

exposed to the THTFE-IR ¥hdg r“&ygﬁ?;ﬁ?(@%r SFaf® réinc-ricks primexr gadod Hymtheta,

reflectingiphe: trend for %ar r steel structyres such as_ bridges or
tanks, there i Sfe%ﬁ?{ktﬁgiégsg%eg%s a*’éﬁ@? Reavy duty anticorrosive costing system

in which a metal spraying or high-build zine-rich primer and a high-

build synthetic resin coating are used. .Th-ey are optionally selected
for use to meet the particular conditions such as the corrosive
epvirq_nmep-t in whicp' the steel structures are installed or the condi- -
15 tions for the installation of the structures. | |
However, with such conventional coating systems, the durability
of the coatings is rather limited,_and partial or entire recoating used
to be required every three to five years in the case of the general
purpose coating sytem comprising an oil-type primer or zinc-rich
20 primer and a synthetic resin coating and every five to ten years
@ . even in the case of the heavy duty anticofrosive coating system
cpmprising.-a-_high-build zine-rich primgr and a high-build synthetic
resin cbating, bgcause_-.of the cha_lkin-g caused by the degradation of.
‘th'e resin 01". pigment, a deterioration ;;f the glossl due to the discolora-
2  tion,or the formation of rusts, blisters or peeling caused by the
- penetration .of corrosive substances such.as water, oxygen or chlorine

ions, as they are exposed to the ultra-violet rays and rain water.



for an increase of the costs and the nunber of process steps required for
the recoating. Accordingly, there is a strong demand f @ coat- 5 “ing
system whi ch provi des effective corrosion prevention and atherability for
a long period of time, that is, a coating systemhaving a long cycle for
the recoating. In a corrosion reactiom 6f the coated steel structure which
takes place in neytral enyvironnment ‘as in the atnosphere, the cathode 10
reaction for cor?®sh n°tib§?tj}§"b‘b‘$+ yeHecdngdenyeqant . Wepdefory largeristaek eact i on

~and di nql h f bi | i f Lhe ti I b _
Critrear,  whRrtPs SRS MR or iahde rentee 8 "o JhereaHtm, ORGP amad on
th t t] f } | ion] L] ity 25
Corr] corr odattf AefRf i the BhaGORI MR nphfe orThleolls bR Hen il Vg

| ayer 1S T ChbESEHYl ptbditinEl® @gg%@géﬁa%gyigpgestLaiog]ldegngﬁf fr 3 & NP d

where [err]: anmpunt o ffusi _ _
di f f us®on jagedfdtemenhict p@@smla, effectivé RBredYiGK HeTeRiioh ghdll T fusi on

| ayer (thickness of the coating layer), n : reactive electron nunber, F
- Faraday"s cownedthetabifity for a long periddoof ‘tirf&y 8Bk f9nactdatiigd @Fstem - 4-

Accordingly, in order to reduce the corrosion rate of the steel beneath the
coating | ayeraving a Jomgcyebafyr ¢he hmeottingubst antial |y
In a corrosion reaction of the coated steel structure which takes
place in a neutral énvi_ronment as in the atmosphere, the cathode
10 reaction for corrosion is usually governed by the oxygen reduction
reaction and accordingly the oxygen permeability of the ‘coating layef
becomes ecritical. '
When it is -taken into accounts that -tiae oxygen reduction reaction
_goirerns‘_the cathade -reaction '_.for corrosion, the limiting current density .
% (Imax) corresponding' to th-é Tcorrosion' rate-of fhe steel"beneath the |
coating layer is represented- by the following equations.

1

max - Upax'M°F

K-Co-nF/a

where Mm ax° &mount. of dissolved oxygen for diffusion,
20 - -~ K : diffusion coefficient of §xygen,
d. : the thickﬁess of the diffusion layer (thickness of
the coating layer), |
n -: reactive electron numi)er'-,
F : Faraday's constant,

% Co : o:éygen. concentration.



‘i ncredse_the+thickness of the coating |ayer or to reduce the oxygen

pernmeability, that is, the amount of the dissolved oxygen for di sion 5
or the diffusion coefficient of oxygen if the. thickness of the c i ng
| ayer,is maintained to be constant. Further, it i's necessary to %’a%vent t he
reduction of the thickness of the coatith@ tayer due to e.g. chalking, for a
long period of tinme. If the oxygen perneability 10 of the coating |ayer is
reduced to a hal f, Adcerdimgivsiinronderctoiredice $hedorpesiontate nf thester]

| ayer ~w || |ikew se be reduced to one half. Thus, the oxygen perneability
of t h&—toat i ngbeageth ithe qoptingalayes, tihds| neaessgryceithesitonspeaBHAEn of the
coated steel structures. However, an alkyd resin or C{},' 9%5 @ger used
as a vehicl e 13ncregse fbe; Hyckregs ﬁgtgg BiffraPove, has a relatively

- ility,, h | .of .th I
Coating | ayor ' BerpaRPIIEy Litelt dho WRCRBSE Hh hBruBravaR SHvien ST atsisiedf

Fur- ther, dn the,,ab i { ' s r 83110030 Pl HEEY

likely to bée de e¥h%o%‘?§§‘%ygﬁ§°€>?’go§fﬁr§;é&€%“ el.i‘gseuﬁqérﬂg}%%o gttﬂr ay, tg{ﬁg 20
di scol oration, ;g | Db . ' f ' ' tgke pl ace,
tdl1ﬁs | eadi Ing t'éﬁﬁdgécr easg%‘%wttéggér?gggélg?' cgl{‘%? a’:j?tngé'. %%:]%%sfai‘?roﬁg I gsti ng

corrosion prevepbieht ¢he MRRCHBHASE thé thicdkheaotoft i @bXtiRE B¥BPRAto
Further, ‘a silicone resin has recently been devel oped as a resin 25 having

d®od weat her abigl, gt thﬁ_llﬁngt,sfcﬁ-pﬁubﬁgt pénodofatimep ddahiengxygen Ipeemeability
attenpted. However, air-drying type silicone-al kyd resins or -
si | i cone- aclyl iof thescoatimgeyer ilraduced ytoga dwlf.oklye sorpasion aate iafythend do
not provi de adequate corrosion prevention for the steel beneath the cpating
layer 30 althotet bersathathe cpating lerier wibit Heewise| be regrcedidot fp &8k ng.
| | Thus, the oxygen permeability of the coating layer is critical to the
lasting corrosion prevention of the. coatéd steel structures.
However, an -alkyd ‘resin or chlorinated rubber used as a vehicle
15 ih the top .colating.as' menﬁbned above, has a reiative_ly great oxygen
permeability, whereby the. corrosibn of thé steel beneath the coatfng
layer is fﬁcilitated and the éoating‘ 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
20 discoloration, chalking or the formation of cracks is likely to take
place, thus leading to a decrease of the gloss or color fading.
Thus, long lasting corrosi_tm prefrention_ or. weatherability can not
. therebj bé.-expected.
Further, a silicone resin has recently been developed as a resin
2 having good weat'h.erability‘- .and its appliéation' as a top coating has
been attempted. .
However, air-drying type silicone-alkyd resins or silicone-acrylic
. resins have a rélatively great oxygen permeability and do not provide

adequate corrosion prevention for the steel beneath the coating layer

30 although they may improve the Weathcrability of the top coating.




Fucther:, the top coating thereby, obtained tends to be soft and susceptible
to-staining'and scratching. At the sane tine, it ha an additiona

drawback t.hat the resin undergoes whitening. AIthougz t he abovenentioned 5
resin undergoes no-degradation and nmaintains the initi gl oss -for a | ong
period of tine, the pignent in the surfa®e layer of the coating tends to
fade and thusFu#@bﬁgoeghguBQPaﬁ?ﬁﬁ?nﬁoF%%Fe%ﬁaQEﬁﬁlQﬁﬁi%ﬁ%@ﬁ 1P such a

top coating igolrgadaauati8céptivse %@rsaai@fﬂgp&ﬁaoshﬁ&cmn@f tige.
Furt her nor e,

ti passes nce the ation . of .a co ;

crossl i nki ng, %E?csﬁﬁ"ﬁcgeﬂew %hl 'ﬁa?‘h%nc%g%'hg B3y Jrankes a'frf‘%gtvfﬁa of ¥
recoating, theeslid onderggesaybitenisgnotAbthougte thike @lxiveerstheomed wi t h
t he recgated ' d.th j £ t

inter-| gyer p%§¥?ﬁg&.ﬁ§eFFﬁé? n{: 8 E%Ia"&gl@gc%?d qndéyfli %y&'xﬁi@& %ti%l
observed espeglassyfanen AOBSpP§6§9¢n@fo$1@ﬁt”€h¢wﬁﬁgmﬁﬂﬁri@;&h? an. epoxy
LGSIHdtyp? as??fa&ﬁdl ed 6P0tuetd@8tiﬁ§0ten§sFﬁfQﬁhﬂﬂ ar’d thus "
ccordingly, it.is an o esent. i nven ove me_syc
various diffi BOfEreeeE,S #R%gﬁﬂﬁtﬁﬂt?g FEYS %ﬂé}?{% dVﬁﬁ Q1
anti corrosi veactapi agapingess Madaquateamplwse)ffqr caul;bnm wem:rail ng
-systenlaaV|ng 3 %Qﬂg | asting corrosion preventlng property, long lasting

. meatherablllty, good” adhesi on and .superior recoatability. Nanely, the
present invention PrptherBone. ansi time passes nAe i1prarrtica

conprises: (iyragpb¥afing]) erssbEinkifgd St prosdedaiibhii i coatin'g
' | ~ layer énd at the time of recoating, the cld coating layer
does not provide edequate adhesion with the recoated layer
and there used to be a difficulty that inter-layer

peeling ie.likely to_occur..'Such a difficglty'used to

15

 be observed especially when a top coating of a urethane
resin type, an epoxy resin type, a tar-modified epoxy
type, etc. is recoated. '
- 20 DR Accordingly, it is an object of the present invention
to overcome such various difficulties in the conventional
coatings and to provide an anticorr031ve coating process
which is capablefof providing a coating'SyStem having
a long lasting corrosion preventing property, long lasting
weatherability, good adhesion and superior recoatability.
N Nameiy, the present invention provides an anti-
t_corrosive coating process which compriseS° |

(i) applying on a substrate a zinc-rich paint or ‘an

. epoxy re31n-pr1mer coating, followed by air-drying.to'

30 produce a primer coating leyer-haying'a.thickness_of_

" " from 10 to. 150 microns, ' -

25

- (1i1) applying thereon an intermediate . synthetic resin
coating, followed by air-drying to’ produce an immediate
coating layer, and



1 - - AN

epoxysresl n prinmer coating, followed by air-drying to 30 produce a
prln:er coating 1ayer havi ng- a t hi ckness of from10 to 150 nic s, (il)
appl yi ng~t her eon an internedi ate synthetic resin c¢oating, foI | owed by

ai r-drying to produce an imredi ate coating |ayer, and - (i9%)

appl yi ng thereon a top coating conpri si ng &a) a fluorine- cont ai ni ng

copol ymer conposed of from 40 to 60 nolar” %of a fluoro- olefin, from5 to

DT veyt otne GaPTons" | ChbuRhg nebbd's o bRl EBLLE!GTs ouprta
a9, from 0 {0 30 mllingh Slooiher cATRARHTI: AL, <4*a>toas%a{fa§0ﬁmn§tﬁmm-

~fpllowed by ai r-c?ry op coating |ayer e present

invention will Ky f@s Cffogﬁg id 4§ hr %"'orf kbicﬁol%z%ﬂﬁ‘rﬁ&loeiﬂﬁ PERLE! T 68l to

;aﬂ‘oodlrrents The zing-r1 pai nt |c be used as a priner.in the

- anticorrosive 1045 Giodds B9 oF aﬁesky@ﬁngﬂneetnés,semml I¢6ni35 aiblat $ 80 a hydroxy-

oi gani c-type or inorganic-type coati.ng containing from?75 to 95% by wei ght,

. preferably fgem ﬁﬁylﬁn@@%thyr\wuﬂlﬁ'om(ﬁ ta@i 30c mdlat $iof dileerdcomdnomert iangl

| layer. As the- vehicl e of the organic-type zinc-rich-paint, there may be '
nenti oned a conb(batai opolwismaaptecyfolkmed iyt hlradpmi!ggarbodm:dase 8 &5 coating layer
. chl ori nat-ed rubber, pol ystyrene resin or a silicone resin. As the vehicle

for the inorganic- tyBQWZ|ﬂ@PF€4¢!$aiWnﬂ°neWGlrh£/dBé¢%ﬁ@|16néﬂtm with -
e®hylsilicate, sodiumsilicate, |jithiumsiljcate, potassiumsilicate or

amoni um si | i catReferanas §ilthe| Breferred PWW% for the purpose of the

present invention are_a conbi pation . of 'a 0 sin '
el'he c% aint whi cpx m£r as a primer in the anticonosive ‘

—s "‘0)

19'-' coatmg process of the present mvention, is an orgame-type or
inorgamc-type coatmg' conta:mng from 75 to 95% by welght, preferably.
from 8¢ to 90% by welg_ht, of zinc dust in the dried coating layer.

As the vehicie of the organic-type zine-rich '-paim: , there may be
mentioned a -choineﬁon.-of an epoxy._resixt'with a poljramide. resin, - .
. 1B a chlorinated rubber:; a polystjrrene resin_ or a silicone resm.
As. the Vehicle for the'-inOrganic-_-'type zine-rich paint, ,there may be
mentioneci ethylsi]ioate, ‘sodium siiioate, lith_inm silicate, noté.ssium
_ -siIicate' or ammoniuxxi silicate. Particularly preferred venicles for the

B purpose of the present mvention are a combmauon of an epoxy resin

»

20 w1th a polyannde resm, ethyl s:.hcate, potassium sihcate and hthmm '
| 'sﬂlcate. | o | |
nleepo:wresinprﬂner coatingwhichmaybeusedasaprimerin the
' anticorrosive coatmg process of the present invention, is a composition..
; _comprising.an epoxy .resin, .'a' ..hardene.r and, optionally, various _pié'"
25 ments, solvents or other additives. - | | | .-
| As the epoxy resin, there may be mentxoned a resin having at
least two epoxy groups in 1ts- molecule, for instance, (1) a resin

~ synthesized by the.re'action of bisphenol A with epichlorohydrin or



200 with a polyan1de resin, ethyl silicate, potassium%ﬁl i cate and |ithium
si.licate. The epoxy resin primer ‘¢coati‘ng whi ch may-be used - as a primer in

t he éhtlcorr05|ve coating process of the present invengpon, “is a _
; conposi tion conprising an epoxy resin, ,a_hardener and, optionally, vari ous
pi.g- 25 nents, solvents or other addlt ves. As the epoxy resin,- there may

Pﬁsﬁﬂig?”edﬁtﬁ?ﬁ ferigdrifudh zesgﬁ%’t B Q«%&%&@F‘)k%fe ror
TR T oge rapdte goar, "3efE! BYIA @yf b U0 bt 34600 SahlifaAESa EPIT, PV

manuf act ur edYQ:)kaY S’%%’Ey ERPXYtr@oneé h&%%ﬁ@ﬁ%&&etﬁhﬁnésr 8ae, '#Q‘?‘Pﬁ ER'—
#2772, -and #2774 and E 002, manufactured by Union Carbide Co., 5 -
ones “known bnnahezmad@amszmal ﬂaﬁﬁﬁhﬁf%@w to6én Gb&&@de#ﬁml #6084
and #6099, manufactured by G ba Ceigy Corp., @ nes known by the trade
nanes DER #33He ciR31kné¢8A by Hheltradd tshds Amhulﬂta(ﬂﬁmeby#Mah#Z&meﬁﬁﬂZhl
| ndustry Co., Ltd. -qr .t he -ones ovvn b t he trade nanes Epiclon #800, #1000

and #4000, rifl8%epd §P%y e FFFP@ SRR s T Ones knewRes n
synt hesi zed by t-he reaction- of a coI w th i chl orohydrin -or 8
net hyl epi chl Woth?]}HFql?} namesnDER gﬁ\{n’o @37k-nﬁ§\?é)b 661, and; #6f4,nmapufaciupedc

Wth for mal dERYAS maﬁﬁﬂ%&‘ﬂgﬁegéﬁeséC Ao Sary ﬁéaf‘er‘)ﬁt Q1908ET ?ﬁ@&i%“%%ﬁﬁyﬁi‘e{‘ﬁ' s
oot 2 Dokl RSB, BERET bl B4 it il gy Teso W h
10 Dainippon Ink & Chemicals Ine., (2) .a resin syntheszzed_
by the reaction of a glycol with '.epichldrohydrin or methylepichloro-
hydrin, such .as fhe one -knowh by thel trade name DER #7136
 manufactured by Dow Chemical Co.,’ (3) a resin obtsined by reacting
‘a phenol with formaldehyde m the presence of an.e_aci_di_c or alkaline
15 cafaiysf to obtain a novolak o.i- resol and reaeting thﬁs obi:eined
novolak or resol w1th epchﬂorohydnn or methylepxcl‘ﬂorohydrm,
such as the ‘ones known by the trade names DEN #431, #438 and
#448, manufactured by Dow Chexmcal Co. arthe ones known by the
: trade namee'ECN #1235, $1273, #1280 and #1290, ﬁxanufactured by
. 20. Ciba Geigy Corp. , (4) a resin synthes1zed by oxr.dizmg a double bond 3
. mthm a molecule, such as the ones known. by the trade names
Unox #201, #206, #207, #221 and #289, manufactured by Union Carblde
Co., the ones known by the trade na.mes Ar::a.lch’t:PeD GY #175 and #176
_ manufactured by Ciba Geigy Corp-. or the ones known by the trade names
% Oxilone # 2001 and '#2002; manufactured by FMC Corp., . (5) a resin l
obtained by reacﬁng a halogenated phenol with ei)ictﬂorohydrin or
methylepichloro.hydri-n, suehr as_the--ones*- known by tﬁe-trade names-

DER' #511, #542 and #580, manufactured by Dow Chemical Co.or



such as the ones known by the trade nanmes DEN #431, #438 andg#448,

manuf act ured by Dow Chemical Co. or the ones known by the tr28e nanes ECN
“#1235, #1273, #1280 and' #1290, ‘manufactured by 20. Ciba Cei §Corp., (4) a .
.resin.synthesi zed by oxidizing a double Qond within a nol ecu such as the
-ones ‘known by the trade names Unox #201, “#206, #207, #221 and #289,

Aol fe G v YAt Snge Kikh (s e ochdE S AR Y0l sl BP0 o
k - the t ey 01 d,#2 . 3 FMC
03 e oo e B, ot S e

epi chl or ohydr i gpfihl IrfiP e hn@fN¥ ikl rof Y8 PirA %1 {H) @nORES HERO YPodYet! BE
trade nanes DERp#Sll, 542 and #5]%,$§amf19agturedlf)y Bow Chem ng? C% or

- -8- the ones kaopherl with éth3dend aiise OFapfbigyderd @kiaanduéBb7 the one
manuf actured by G ba CGei.gy Corp., (6) a resin obtained by reacting

epi chl or ohyXr i knownnbyhtHeepiactel namby BHE #4000 hndn#4uddi thanmufactuhed bgf a
phenol with ethyl ene oxide or propyl ene oxide, such as the one 5 known by
t he trade nanedsehi Elgaoofhemnicad Co. nbidif,atTurcresiy oktalriedEbgcreastibigeni cal
Go. Ltd., (7) a resin obtajned by reacting a carboxylic acid with

epi chl or ohydri & ATOREVHG| agid cWithr epighlorahydriehon  nethylepieklorelavdriby t he
trade nanes AK #737 and #838, nanufactured by N ppon_Kayaku Kabushi ki

i®i sha, the on&YCRASWANS Enegyknqmn thy, ke 11ads ’@r‘i’lﬁﬁdﬁﬁe#é@bSPd#gw'and #550,

e act o0 DSBS 1% S e RS B S e R0
Chem cal's 13§C. pyTHES Srid® hiheTBhdWWaia oo, Ofa0%knd ¥s86 Ul chhired by
- Showa Denko K.K. Or the ones known by the trade names
Epiclon #200, #300, #400 and #506, manufactured by Daixﬁppon Ink
& Chemicals Inc. These resins may b.e used alone or in combination
as a mixture. _ _
15 If should be understood that othér epoxy compounds and their
| derivatives fall within the. scop.e bf the present invention so long as
they are readily inferred from the abovementioned f:ompositions.
For insfance, as such co:hpbunds, there may. be mentioned polyol-
type epoxy resins, cyclic epoxy resins and halogen-contain.ing
20 epoxy resins. .Further, in order to improve the workability, the coat-
ing properties or the coatihg éonditibti, it is possiﬁle to incorporate
a mohoepoxy_ compc-_)ﬁrid havihg.only 'o'ne-"e'poxy group to the above-
mentioned epoxy. resin in an "amount ot‘i"ﬁpto- '20% by weight relative.
~ to.the above menﬁoned epoxy resin. -As such an additional monoepoxy
s cdmpouhd_, there may be mentioned, for instanc.:e, allyl glycidyl ether,
1-ethylhexylglycidyl ether, methylglycidyl ether, butylglycidyl ether,
pheny-lglyéidyl ether, styreneoxide, cyclohexeneoxide and epichloro-

hydrin. Further, in addition to the above, there may be incorporated




asa mxture 15 It shoul d be understood that ot hernﬁpoxy corrpounds
and tHeir derivatives fall within'the scope of the prwm lon so
long as they are readily inferred fromthe abovenenti offed cohpositions. For
i nstance, as such- conpounds, there nay- Ise-nmentioned pol yol - type‘ epoxy

. resins, cyclic epoxy resins and hal ogen-containing 20 epoxy resins. .

- Further, in oadeetréleumpesing 4 imelamink abeding \a - urke nesin, & nhepelopesini.es or

t he coatlng condition, it is possible to incorporate_a nonoepoxy conpound
havi ng only oaehmsirlgwmlmsxm (eng. asiybutagienslonal alkydyresin; A polygpter
amount of upto 20% by wei ght rel atlve to the above peptioned epoxy r eshwg
As such an admﬁmerfaﬂ%ﬁ ep&pefhane nﬁ?ﬁ}nﬁ“’ ‘P’h@lthﬁJ&y be nentioned, for

[Tyl gl h .h | h |
e b ol ol yel bl ﬁ@?ﬁeeétﬁellré 82 qtiH exé‘nee?ﬂ%a%' & pp iy o, dathalee
N %Zlé’“ﬁéigﬁé’xtgﬁea‘%ﬁ?e ok °ra9’9a9%9{)ea?r% S ?@aﬁdé‘d* pofifhudifle es?%a‘p‘?ve
1 urea resin, @808 ibnd ¥ fh cAmBKARREPLDA vitgRib. (CFGr LRI eRLAAIGNE) , an

al kyd resin, poI yes resin, elc oll, urethane oil, coal tar or

asphal t. As t?é‘aé%ﬁﬁ# tﬁQfaﬁd%nﬁB%%néé&ﬂPQegﬁPXthéﬁShﬁm@-‘ﬁrﬁe'type 5 s
conpound such as an am.ne adduct, -a.pol yam de, a pol yam ne nmay be used

{.alone or in Coghpo@idd imast eoﬂfaiﬁ Ur @t 16ast twé ritAsen Bidnig peeamblepaleni t h
t he abovenentioned epoxy resin, 'these anino-typ€ conpounds nust contain at ®

o east two nit andefurritiviml pg’dmgbncaﬂomsaaﬂaéhmtttooﬂzd nilydgen eatomsens

. attached to the nitrogen atons. 10 " As the am no-type hardener to be used
in the pr dbent | nmthe)ra,mno-type hardener. to be used m the present mventmn, .

there may be mentmned commerma.lly ava:ﬂable polyarmde resins such
as those known by the trade names Tohrm.de Y 25, Y-245, Y-2400 and
Y-2500, manufactured by Fuji Chemical Industry Co. s Ltd. , those -
known by,t,he trade names Ge_namxd®2000, Versamid 115 and 125,
15 and DSX-1280, manufactured by Dai—'lchi General Co., Ltd., those
| known by the trade names Sunmlde 320 and 330 manufactured by
Sanwa. Chexmcal Industv.'y Co., Ltd., and those known by the trade names. .
_Bplkure 3255 and 4255, manufactured by Yuka Shell Epoxy Co., Ltd.;
amine adduct resins such eS-those known by the trade names
2 Tohmide 238, Fujicure $202, and #5000, manufsctured by Fuji Chemical
N Industry Co., Ltd., and tho_se ltnown by the trade_nax_pes _Adeka.
| _Hardener .EH-'ZiZ',_E_H-z_zo, EH;240 and EH-531, manufactured by
‘Asahi Electro-Che_micall Co., Ltd.; heterocyelicj diamine derivatives
| . such as those known by 'the trade names Epomate B-002, C-002 and
ﬁ S 005 manufaetured by A]momoto Co. » Ltd. ;- and ahphatzc .polyamines
sueh as those known by the trade names Summ.de T 100, D 166 and
: P-100, manufactured by Sanwa Chemical Industry Co., Ltd. These

“hardeners-may be used alone or in combination as a mixture depending



thereay be-mentioned commercially avail abl e pol yani de resins s as
those knagwn by the trade names Tohmi de Y-25, Y-245, Y-2400 and Y-2500,
nanuf act ured by Fuji Chenical I'ndustry Co., Ltd., those known by e trade
mames Genami d 2000 Versamd 115 and 125, and DSX- 1280, . rranu tured by
Dai -1chi General Co., Ltd., those known by he trade names Sunnide 320 and

330, manuf act ur n@%&g{m ustry. Co., Ltd., and those known by

tcﬁe trade names%&iure H}&ﬂifg% gmanuf act ur ed by Yuka Shel | Epoxy
Ltd. ;. am ne addgpl dEGIAS of Yeikiden (d108R HALEENLY td et %gﬁf-zo

Tohni te’ 238 Fuj i cure #202, ang #5000, manuf actured by Fgl]el é@’?ym ca '

Industry Co,, Ltgsuall ahbﬁﬂ&aeka?m&mti}@odﬁtqdﬁenmﬁiﬁ%ek&;gamefﬁh 0.7
iH 212, EH 220, EH-2 and EH 53 manuf actured by Asahi El ectro--Cheni cal

., Ltd.: het erfc el iequilvalent petteeq nivalertsoss thé epoxiyheesinknown by the
trade nanes Epomate B-002, C-002 and- 25 S- 005, manufactured by

inoroto. O®., Ltd. Fuﬁﬂﬁef" |Qh%§1§1§0éym&9§n®-‘cﬂb s (fh Sﬁwm cal

tr ade nanes Sun?nade manuf actur

In?ag?ﬁﬁ :e-ydgoé’ndl ?ﬂ%s@bﬂ‘é?'aﬁﬁﬁ%n?%ﬁ?)ﬁllﬁs%s%}’o armunqt%ac‘)r;% o a'
addi t i on 01I‘O t he[ﬂ%ar d%%%?%g?ﬂ%ﬁig ?(?/o‘f’é%ri‘ gﬁ‘ s 5 f’tdgtﬁﬁ sk hta'%qw val ent
T, L0 BRTEE B A, i B B2 i

fior the ab overrelné% g{/&g&g@%@éé@% %myg%'é{%ﬁ{s\éc§gﬁ¥t%naﬁxeoﬂﬁeﬁednsocyanate,

p_ol yf uncti onal . _
10 t'etramethylenegiiisdcjranate, hexamethylenednsoeyanate, decamethylene~

diisocyanate, m-phé;xyiene-dﬁébcyanate, p-phenylene-diisocyanate, -
2;4-tolyiene-diisqcyanafe, 2, 6-tb1y1ene-dﬁsocyanate, 1,5-naphthylene-
= dﬁsocjanate; 4,4 4"-triphehylmethane-triisocyanate, 4,4'-diphenyl-
é . | o methane-dnsocyanate, _3 3'-d1methy1-4 4' d1pheny1ene-dnsocyanate,
- 15. “m- xylylene-dnsocyanate_,. p-xylylene-dnsoeyanate, lsophoronednsocyanate
| and lysineisocyariate; pélylsocyanates- which are obtained by an addition
reaction of an. excess amount of the abovementioned iéoeyanate compounds
with a low 'molecular weiéht polyol _suc_h as ethylene giycol, propylene
glycol, 1,3-butylene glycol, heopehtyl glycol, 2,2, 4-trimethyl-1, 3-
20 pentanechol hexamethylene glyeol, cyclohexaned;methazml trimethylol—

"‘ AT .

: propane, hexanetriol, glycerme or pentaerythntol and burette _
- structured polpsocymates or all_oplanate structured polyisocyanates.
The mixing ratio of_thé'. abovémentione'd epoxy resin with the polyiso-
' cyahate is. preferably within the range Such that the hydroxy groups
25 in the epoxy resin/the isocyanate groups in the pélyiSOcyahate is from
1/1.3 to 1/0.5 (equivalent ratio). |
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: .‘i socyanat e g'r'c')ups per nol ecul e. For instance,' t-here may be nentieoned,
. polyi socyanates such-as ethyl.enedii socyanate, propyl enediisocyanate, 10
t et r anet hyl enedi i socyanat e, hexanet hyl enedi i socyangte, decarnethyl ene-

- - di.isocyanate, m phenyl ene-diisocyanat ¢; p-phenyl ene- ti socyanate, 2,

4-tol yl ene-dii socyanate, 2, 6-tolylene-diisocyanate, 1,5-naphthylene-

di i socyanate, 4pdiined -derd refhane-t.Lik.S Qg Y A - i h%@k
met'hane-di i socygﬁﬁhee%’_'SI?BéQ%S?yn%t'hw?&%?%.élb!%?ghlgggﬁlguﬁg?%ilﬁgoogiﬁgn te-,g’ 15
m xyl yl ene- gidi§ 4§paNBkherPedating %neoﬁbsﬁacEa@@éxﬁivé PRpHeRONesk isaanapat e
and | ysi nei socyanat e; polyi socyanates which are obtained by an addi ti o
reaction ofa grigR¥Atobtaiiedby Mfeatctiagan \WiiE abid 8a6h i &0 eMPeMicCagiaypouNds
with a | ow nol ecul ar wei ght polyol such as ethylene glycol, propylene
glycol, 1, 3phedpHorite agid/ ¢ircludingpenpylyphbyplndric Zed Y- boirkeadidl, - tolbd2é
pent anedi ol , hexanet hyl ene gl ycol, cycl ohexanedi net hano, tri nmethyl ol -
propane,d heacidetphasiphogiolyedic reeidy sidenmealybhdier peidl, ; turgstinupeid.epbos-uct ur ed
pol yi socyanates or alloplanate structured polyisocyanates. The m xng ratio
of .t he abovehelwnigstiedaeige xsilieeliingstic: acidher suilfurie . acid) avith evarioys aresalgh| y
wi thin the .range such that the hydroxy groups 25 _in the epoxy resin/the »

i socyanat e YGuFE ﬁtﬁ?’PﬁB’FﬁBFW%%y?ﬂ%ﬁ’.t"é’ chTemie. 1lead. ghramate o 2n¢ chpFatent
ST SN s SV G R
b , ) . : ! Ve ! A
bhosphor | ¢ SRl s, SHaplehEaC tuiigeiatl SHbcbhioghitte, A8afUntf ? OC1 ¢

-acid, phespyHRbrRE,Cl138! fyrsindsphard dybéﬂcp nR€ahosphASS,! afun@ism phos-

photungstic acid, silicotungstic acid or sulfuric acid with various netals,
such as str @Hosphety,otinl érthophospiatelr enasProphesphaty, otint exyphosphabe pnat e,

®

zine tetraborate, zil}c- metaborate, lead metaborate, lead tetraborate,
barium metaborate, lead (II) sulfate or lead (IV) sulfate; one or more
lead c_:_ompounds such as ine_tal :lead,. léad suboxide, ‘lead 6};1'_de, lead
15 - dioxide, trilead tetroxide; white leéd, léad c&aﬁamide, caleium plumbate,
basic lead sulfate and baéic lead chromate; a coloring pigment such as
iron oxide, titanium dioxide, chrome yeuow; .carbon black, phthalocyanine
blue and zinc oxide; and an extender pigment such as caleium carbon-
‘ate, precipitated barium sulfate, calcium silicate, barium carbonate,
20 talc.,_ clay, mica or silica. |
On the other_ hand, the intermediate synthetic resin coating to be - s
used for the 'anticqrrosive coating procéss of the present invention
1s preferably a coating obtained by mixing at least one synthetic
resin selected from the group consisting of epoxy resins (including
25 tar-modified epoxy' resins and urethane-modified epox& resins),
_vipyl resins (including tar-modified vinyl resins and acfyl-ic resins),
chlorinated rubber, polyurethane resins, unsatu:ated polyester

resins and phenol resins, as a vehicle, with commonly used coloring

e e o peents LR T 1 Yo T Ty r—— s




a
ry

,iinc!ﬁnlybdabeh cal ci um nol ybdat e, potassiun1nb|ybdate zi nc tungstate,
-calciunltungstate magnesi um tungstdte, Zinc phosphate, | ead tho- 10 .
phosphat e, 'l ead pyrophosphate | ead net aphosphat e, al um ni um p gshhate, tin

~ortho hosphate t|n os ate, tin oxyphosphat zing tetraborate, zinc
netabgrate | ead ﬁEt éﬂhﬁﬁﬁ FP&BG%@ 55F§Bﬁ1ﬁ§t880?5?¥enFé§& (11)

sulfate or |ead (Ie\éersﬁd f aﬁspetmﬁrtg agents, endrdeﬁposr;dnasdehiﬁg met al i

uead | ead suboxi. cél.%g% ’dﬁﬁgait%5gggﬁ§ﬁ'§gastr"ead t et r oxi de, ite

lsead, ~t-ead cyananmi dul fate and basic | ead
%hron:é?e; a coloring p&grmhﬂ mw aesimowhichiaayt beawsed dnotheée indierene

el low, cargon bl, mwr&%m'cn%e@ﬁelmzz' he®¥! flSy B uéadeéh ndhk
: g 8 %ysqu ?

|gmant such as ca clum carbon- ate, precip tate ariu clum

Silicate, barium QF Hdiatabovey mendiioned &POxﬁﬁ ggsdpsspseful €Er‘t ﬁbeoPh‘éF'er
hand, the inter nedicdtiriy.nt Ieid @poxy eddal Ii@gutsedbayumﬂiﬁgr1thﬁ1th the

@nti corrosive coatln ss resen vention is.pLefera
~oating obt aj ned tﬁp ﬁé?%ﬂp%%ggggnﬁpgy?fn¥ﬁ5 eBeFeanpg%f %IPP%ﬁ1the
group consisting dfsoaqxaqateeslammemlmdmg'az;’no wathnbhef abdveperygipasdns

and ur et hapg- nmodi fd £ AR ), vinyl ‘resins (i-ncluding tar-nodified
vinyl resins and actylic resins chlorlnated rubber, pol yurethane resins,

Gnsat urat ed pol yest er 4 &t fmindis, suhstance siich, @5, nadHrale 2sphel teomonl y
’sed coloring - -dsphalitgvent &sphﬁl@@%heppgﬁ‘%ﬂb&tuﬁéﬁgl phtat bed1LPEAYENt i NG

T vent s RSt he SR AR f“%éiﬁﬁéﬁﬂeﬁcﬁ Thipporated fats '
the epoxy resin to obtain a tar-modified epoxy re31n
45 coating. '
' 'The vinyl resin which may be used. in the intermediate
synthetic resin layer may be a copolymer of one or
more monomers such as vinyl chloride, vinylidene
, ..chloride, vinyl acetate, vinyl propionate; styrene,-
b 20 -vinyl toluene, vinyl alcohol, acrylic acid methacrylic_
- S acid, maleic anhydride, an alkyl acrylate or an alkyl
methacrylate.- There may be mentioned a vinyl chloride
resin, a vinyl chloride-vinyl acetate copolymer resin
or an acrylic resin. The abovementioned bituminous
.25 . substance may be mixed with the vinyl resin to obtain
a tar-modified v1nyl resin coating.
- * The chlorinated rubber resin which may be used in
' the intermediate synthetic resin layer may be a
& 't : : chlorinated product of natural rubber and" it usually has
- 30 a chlorine content of from 65 to 68%. The chlcrinated
I rubber may be used as a mixture with r051n, a cumarone- .
- indene resin, a phenol resin, a V1nyl chloride resin, .
_ S a petroleum resin, a nitrile'rubber, a chloroprene
- .. rubber.and. an alkyd resin. Further, the chlorinated
35 -  rubber may be usedas a mixture with a plasticizer such as
-chlorinated paraffin, chlorinated diphenyl, dioctyl
phthalate or tricresylphosphate,”
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57 mediate synthetic resin Iayer there nay be used any one of. the above
nment’i oned epoxy resins useful for"the priner co% The epoxy resin is
used by mxing it with the abovenentioned am no-t har dener or -

pol yfunctional . i socyanate hardener in a-i@i o0 wth the abovenmentioned 10

equi val ent range. n c ral phal _ -
asphaltite, asphal :tAF %é}gé%y?%ﬁ Wﬁ%aﬁé rc,l‘oa n[ g:t}'x'ic% {nlgil glgaf"sggphal t or
pitch, may be i¥dhporintarnediatchsynibeticesiesinoleyeri mag bar anodified

epoxy resin 15 gonmp chCiaﬂid?Qwh-E% \Edﬁbﬁrirs%%' ”a‘@!“'tﬁ@ Hﬁ}fopecHﬁﬁgnéHtt he
i nt er medi at e synthetlc resin layer be ‘a copol one or nore %

nononers such & %’Wﬁﬂu’tﬂqll’lﬁv% af ﬁ)ﬂaisd‘em-!mcI%‘FGF-VBehYGFﬁﬁPnaEEP‘aFe vi nyl
propi ondt e, styireness Zbleculey, fB;ch dww@olyeexbrabembei oBeayhe& acid,

e TR A (R g T e O
chl ori de-vi nyl muﬂeteattmchqmlmiar & goillyosyadikydengl gtycodi ar @he

abovenenti oned i M?r ?Db} fZa‘}‘ VI n %&@gﬁ%ﬂmyéhge g}ﬁgﬂeﬁﬁgngge Vi nyl

resin to obtain: resin cdatin he chl orinated rubber
resin which MPWMW%@WM %dllﬁtaétswph §PeYAR3tA ZE9WPSnay be a
chl ori.rﬁ;.ed pr@uq:ttg)fmdl@tduﬁl rubber and it usually has 30 a chlorine

content” of from 65 68% | or,i nat.ed r ubher be us d as a m xture
. with rosin, a cumar et}eéglﬂ?l YL 5He n&]esr"é’s"'ﬁﬁ\éﬁ‘ fXyPechl ori de
resin, a pet rohms*d rimsmhe a.ntetrmeldelatmblswnthetd.bl wespneme.yer may be '

an ester compound obtainable from an unsaturated
polycarboxylic acid or its acid anhydride, saturated

15'_ polycarboxylic.acid_on_its acid anhydride and polyhydric
alcohol, or an ester comﬁound obtainable by reacting
an e'poxy"r'eain_ wi.th anu,-ﬁ'-mono'ethyleni_c unsaturated
monocarboxylic acid. These resins usually" ccntain

_ 'from sbout 10 to 50% by weight of an X , B -monoethylenic

20 ‘unsaturated monomer ‘such as styrene or methylmethacrylate,
which has a strong dissolving power, and they are
commercially available as unsaturated polyester resins.

. As the saturated or unsaturated polycarobxylic |
acid or its acid anhydride +to be used for the production

25 ~ of the abovementioned unsaturated polyester resin,
there may be mentioned maleic acid, fumaric acid,

. itaconic acid, citraconic acid, mesaconic acid, maleic
'anhydride, phthalic anhydride,.isophthalic acid,
terephthalic acid hexahydrophthalic anhydride,

30 ' -tetrahydrophthalic anhydride, tetrabromophthallc anhydride,
chlorendic acid, 3 6-endmethylene-tetrahydrophthalic
anhydride, trimelhxic acid anhydride, pyromellitic
1ac1d anhydride, methylnadic acid, succinic acid,

) adipic acid, sebacic. acid, azelaic acid anthracene-

'35 . .maleic angydride adduct or a rosin-maleic anhydride

| adduct. These compounds may be used alone or in
combination as a mixture._

3
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rubber‘apd an al kyd resin. 'Further the chlorinated 35 rubber may be

used as a-mixture with a plasticizer such as chlorinated par i n,

chl ori nated di phenyl, di oct,_yl phthal ate or tricresyl phosphate, - 13-
Furt her, the poI yur et hane resin which rrag be used in the inter i at e
synt hetlc resin | ayer may be a corrp05|t| ﬁ Whi ch conprises, as the ITB.J o'r

t
f?rsm(r)rgfgculg nggﬁlggsj tgép%cflghg?gﬂrceﬂﬁ og%ta?"ﬁe @?g%ﬂ:ﬁﬁ%gom C aC| d and
a pol yhydric algpelehenfioRd Wﬁ?ﬁrﬂQBYﬁelyeétd%Oré’é?ﬁyath@‘e QIR @eyﬁgﬁﬁgﬁe@n

acryl pef yol and, as a hardener, the abovementioned polylsocCyanate having at
| east two isocya \Azléleggwm h@othylené\ gl ol MR HY Rone T BR/cANS plrbppledd glycol,
pol yester resin ich may be -used in the internmedi ate synthetic resin |ayer
may be an est erdipeofylend gilycel,nbhtanddielrl 8 busaiadiet- @4 ,pbuyassddebégl3,c acid
or its acid anhydride, saturated 15 pol ycarboxylic ‘acid or its acid
anhydri de #nd [rEinthyeidiot- 1ab ¢ dreadapediolal 6e suenpenthpb givkadbtlail nddstrimesinyl-
reacting an epoxy resin with -an [err]-nmonoethyl enic unsaturated

nonocar boxyl i ¢ Restandiottede hydrogenatash bisphenol o n 2f,2mh(éﬂmﬁrom 'PBOIBU% by

wei ght of an [err]-npnoethylenic 20 - unsat urated nononer suc

styrene or net BISMSEIRRADANG: SIVRRTIER, rRENtZCEYEhTHAL didly) gihey . p%'\’/&@?thyé‘i"f?:le'
-t.hey are. - glycol, 2-ethyl-1,3-hexanediol, trimethylol propane, cyclohexane-

dimethanole 1,4, 2,2, 4-tetramethylcyclobutanedicl- 1, 3 » 1,4-bis(2-oxy-
10 ethoiy)beniene, or 2,2,4,4—tetramethylcychlebutaned_iol-1,3. These
alcohols may be used alone or in combination as a mixture.. |
Further, the epoxy resin to be used for the reactien with the
.-a,B-t.nonoethylenic unsaturated monocarboxylic acid ‘may b'-e. any one
of | the abovementioned epoxy r_esi_nshaving at ieast two epoxy groups
5 in the1r molecules. | T . '
As the unsaturated -monoearboxylic acid to be reacted with the
epoxy resin,- the.re.m'ay be mentioned acrylic acid, methacrylic acid
or crotonic acid. Further, a monoester ef an unsaturated poly-
carboxylic acid. such as a monoester of .maleic aeid_may also be
20 used.  These may be used alone or in combination as a mixture.
_ - .. As the o,B- monoethylemc unsaturated monomer to be used for
_ d11ut1ng the unsaturated polyester resin, there may be mentioned
styrene, vmyl toluene, vmyl benzene, vinyl acetate, methacrylic acid,
methylmethacrylate, acryhc acid, ethyl acrylate, acrylonitrile,
methacrylomtnle. ethyleneglycoldlmethacrylate, trimethylol propane
trlmethacrylate d1ethyleneglycolblsallyl carbonate, dxallylphthalate,
- 2,5- dichloro- styrene, dmllylether tmallyl cyanurate, 4-vinylcyclo

hexanonmonoepoxide, vinylpyrrolidone or triallylphosphate. These
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cormerm al | y avai | abI e as unsaturated polyester resins.  As the saturated or
unsat urated pol ycarobxylic acid or its acid anhydilde to be used for the

production 25 of the abovenenti Qngéj _unsatura pol yester resin, there
may- be nentioned nmaleic acid, fumaric acid, i t acorft aci d, citraconic acid,:

nmesaconi ¢ acpd., lgg{.f gchD]rop hﬁ"%hwqh %Iﬁ%ﬁxﬁ%d& al ,Rt&trhal I c acid,

t er epht hali ¢ aci I'c an etrahydrophthallc

anhydri de, tetrahiQERPiMdiali-&te@NPoFeb e rédihersnd]
3, 6-endnet hyl ene-t et rahydr ophteh ?llgreanhyaﬁlde tr}lgrr% ﬁ?}agdg%?% aynhydrl de,

pyronel |'iti ccaging savaygiti Sech Bt RE¥tHALiHy1aRESneSPETHIIE, Ahsky! ﬁ&kg

sebaci c acid, azelaic acid, -anthracene- 35 - maleic anhydryl %gad uct or
~a rosin-mal ebnta&alm;dt-ihiftymiihrokybeﬂ'ﬂfme, aopRBUNleroXyy 1dirate.cd-suhtgine or in
conbi nati on as -a m xture. -14-- As the pol yhydric al cohol to be used for

t he prod8ct i perafy-t2hetigtibexannete orteblutjnspenonayt gﬂvq)mﬂq;eis—tb&xtyt giroxyt her e may
be nentioned ethylene glycol, diethylene glycol, triethylene glycol,
propyl ene gl mate.dtm@megl Wbutylbtﬁ-alhehtnto?ﬂhytir@erbmwmene- 1, 4,

but anedi ol - pent anedi ol -1, 5, hexanedi ol -1, 6, neopenthyl glycol,

1,1, 4-tri rrebmrequem%d fisﬁoaroyylh%wgéar T9pdgec REramethane .
2,2-di (4- hyd o h e ycerine, pentaerythritol diallyl
ether, tri ne{‘?ﬁé?{%‘??é'- ;ﬁ%legl fr&zd'i!&ﬁg‘s?% 8o %’&Yé‘ﬁ@ﬁ?’fﬂ"ylﬁ’@ﬁﬁt hyils 2FPYphne,

cycl ohexane Ptggthg'lr?é' ca%é.lyst 1S’ 1;1sua¥11e arret h¥| yglpoal% sabnyeca\lrecl)lht pe:z)" L. N
4-bis ( 2- ox?/

10 100 parts by weight of the unsaturated polyester'resin_(including -
the a,B-monoethylehio unsaturated monomer). |
‘In the :present invention, it is p-referred to iricoporate. glass ﬂakes_
having a thickness of from 0.5 to 5 microns, prefera‘bly from 1 to
3 microns and a size of from 100 to 400 microns préferab1§ from 150
15 to 300 mictons -into thé epo:ry resin c.o';atin'g. or unsaturaté_d'polyester '
resin coating in the intermediate _synthetic. resin coating.
For the corrosion resistance and p.h'ysi'cal propérties of the
coating layer, it is preferred to incorporate the glass ﬂakes .in an
amount of from 10 to 100 parts by welght more preferably from 20
20 to 70 parts by we1ghf: per 100 parts of the epoxy resin or unsaturated
. 'polyester resm. '
' On the other hand the ﬂuorme contalmng copolymer to be used
" as the top coatmg 1r1 the anticorrosive .coatmg' process of the present ..
" invention comprises, as .esslential componeﬁt, a ﬂoorooieﬁn, a cyclo-
% he:ryirioyl eﬂmr, an alk&li;inyl cther ond 5 hydroxyalkylvihyl ether in
amounts of from 40 to 60 molar %, from to 5 to 45 molar % from 5 to
45 molar % and from 3 to 15 molar % respectxvely, preferably from

45 to 55 molar ._%, from 10 to 30 molar % from 10 to 35 t_nolar % and




10 ethoxy)benzene, or 2,2,4, 4-tetranethylcychl obutanediol-1,3. These

al cohol s may be used al ane or i'n conbination as a mxture. Further, the
epoxy. resin to be used for .the reaction with the [err]-nonoet | ni ¢
‘unsat ur at ed nbnocar boxylic 'dcid may be gnis/.e one of the aboverrenkb%ed epoxy
“resins having at |east two epoxy groups 15" in their nolecules. t he
unsat ur ated non ROXY|4iaC |, dg t ed with the epoxy resin, there
may be mantioneg‘%g‘gz%yﬁésa%lg@%d%’b?ﬁgé?{’f‘%g&éci_d or crotohic acid. Further,
a nongester of an u r [ - AL ' jd. su : .. Of
mal ei &~aci d nmay al s?)?gieﬁz%ﬁ&%g@ﬁ ﬁgfs%ﬁxrriagyk{@oe?&u&s’eéﬁ aﬁac:%@érg ‘?%&%%ﬁh?
conbi nation as g BbidiHhSle é\sdtdmréqsrd-m&ﬁxh%&pya&aétwﬁto?d:bwnom to
be used for diluting the unsaturated polyester resin, there nay be
nmentioned styreggpolyiney| 03 YREthEr MEndIEIZ g fluorivd cBARIMAt & teEhbaes ylic
acid, nethyl nethacrylate, acrylic acid, ethyl acrylate, acrylonitrile,

- methacryl o tri tiee prblyttongifythd dopslyhrer wilhtbe, morendiffighlol Wimreas, if the
~trimethacryl ate, diethyl eneglycol bisallyl carbonate, diallyl phthalate,

' 2, 5-di chl or o- st gyelobexplvihy) lethdrc contentais| {do tovartheaardnessiofytiy cbeting
hexanonnonoepoxi de, vinyl pyrrolidone or triallylp hosphate. These 15
nonomers may belaygsdtharehy ebtaired ovilli batoodows Af Hhet Ykylvimphether content
unsaturated polyester. resins_are usually hardened by a curing catalyst such
as net hyl et hyl. kKetehdoyertbe Hexdbility of| %FW%L}%&%%‘?m%ePwned will

per oxybenzoat e, t-ﬁ)utill peroxy |aurate, t-butyl 5 _

per oxy- 2- et hyl hBgals . t-butyl -peroxy pivalate, t-butyl peroxy acetate,

a
t__ butyl pergxy isobyyl ﬁ{eeimﬁfo%%%hmy&r 0} rh%.&'ggescsu%q%_e coating layer without

impairing various desirable properties as the coating base, it is

- particularly important that the fluorine-contsining copolymer to be
used for the anticorrosive coating process of the present invention
confcains thé_ hydroxyalkylvinyl ether in:an amount of the above-

15 niéﬁtioried rénge. N#mely, if 'the hydrox'}ralkyivinyl ether content

is- too high, the solubility of the copolymer will be changed and the
copolymer tends_to be soluble only i_n a special solvent such as an
alcohol, whereby not only the usefulne_ss as the solvent-coating base
is restricted but also the flexibility of f1'1e hardened coat_ing_l_ayer will

20, bve decreased, and moreover the gelation time (pot life) ih the pi‘esence of a
hardener will be .sh'ortend, ihﬁ_s.sub_st_antialiy iml;ai;'ing_the applicabil-
ity of 1_:he. coating. Further, if the .hy&roxyalkylvinyl ether content is
too low, no adequate improvément of thé hardness will be obtainable,
whereby a longer curing fime- will be required and the solvent

] resisfahce or stain resistance of the hardened coating layer will be too
low, and further the adhesion to the intermediate synthetic resin

. coating layer will be' impaired..




hydr oper oxi de, diisopropylbenzenehydroperoxide, par amet hane hydropeeride

.or 2, 5-di met hyl - 2, 5-di-hydr oper oxyhexane. The anount of the curing catalyst

is usually fromO0.1 to 5 parts- by wei ght per 1% 0 parts, By wei ght of the
unsat urated pol yester resin (i.ncluding the [er oet hyl eni ¢ unsaturated
monorer). In the present invention, "rt17is preferred to i ncoporate gl ass

fl akes having a thickn m crons, preferably from1 to 3

ss of om 0.
nicrons and a si4® te Q’Iént d*°4% qﬁeér%s“ EPEPeReN; 9fftF‘6 yepings o
300 m crons |ntto the resin c "i unsat.u atég ster resi,n
coating in t998 rs’yﬁt?r’é‘?'ﬂ °°?€§?n’ ESREFAYY HYPTQ PO osi one?
resi stance a [ f t.h [ er, fer ed to
| neor por at e #ﬁx@r’ F%rlp f@%rr%*@ o M SPRRR, AU, At oo Ry TypY!
wei ght , rmreenreff Sh2hl r2onbhifl QUkSGHY AU vBEoH parts of

the epoxy resin or uns tur yester “resin he ot her t he

fluori ng condiaini ARyt gpety nﬂvﬁng P&oUS &ArBen diBmb O Respeaialydthd o'fnlée
anticorrosive -coating process of the present Invention conprises, as

essential camangnén adkyl gsdsﬁplo&'fzrto 2 YbbR-atds, iBepndferailly @sdEr, an

al kyl vinyl ether and a hydroxyal kylvinyl etler in amounts of from40 to 60 s
mol ar % fr drhé dlioroolefinsTolad the Alkylvinyl othErsmpbprbeiraspledtivaly 3used 15

nolar % respectively, preferably from45 to 55 nmolar % from10 to 30

nol ar % fr @derk) or dn3gompination apdheir migturesom 5 to 13 ol ar % : e
respectrvely If the fluoroolefin content is too |ow, no adequat e

weat herabi | ity i The aheiviezuentionnd ﬂmméer@némanngrmpbynem maye coRigimct i on of
t he

10 in _addltlon_ to the abovementioned four essential components, other
comonomer units iri an amount not exceeding 30 molar %. As such
comenomers, there may be used olefins such as eihyle_ne, propylene
and isobutylene, haloolefins such as vinyl chloride and vinylidene chloride,
un__sé_tfur_atéd carboxy"rat-es.'such_ as metl'rylmethacrylate-, vinyl earboxylat-e

15 sqcrl as vinyl acetate and vinyl n-butyrate. |
As the abovementioned fluorine-containing copolymer, it is prefer-
red to use those having an intrinsic viscosity of from 0.05 to 2.0 dl/g,
- particulary from 0.07 to 0.8 dl/g as measured in tetrahydrefer-ene at
30°C.  If the viscosity is too'low, the mechanical strength will be too

‘20 low, whereas if the viscosity is too high, the app]ic_ab'ility- vrri‘ll be .
impaired since it will then be required to ‘lower the concenfration of
fhe solution to bring the viscosity to a level suitable for use as a .
‘solvent-type coating. |

' The abovementioned fluorine-contairiing copolymer may be

.25 prepared by subjecting a mixture of predetermined proportions of the

monomers to a copolymerization reaction in the presence or absence

~of a polymerization medium and with use of a polymerization initiator



copotyner.. On the other hand, if the fluori ne ‘content is too hi gh, 5 t he
productlon of the copol yner vaI be-nmore difficult. Wereas, < the

cycl ohexyl vinyl éther content is too |ow the hardness of the coating |ayer
t hereby obtai‘ned will be .too l'ow. 1f the al kyl vi nyl- et her corft{’aﬁt is too
low, the flexibility of the coating |ayer 18 er eby obtained will be too | ow

mpai ring vari oRSBGE Folk pg%lp}é?ﬁ paBlSEr 2R 2 At PRl bty o'l "

partieularly i 5;;]%]'1] hﬂr?e " be used
for the antlcor Ive co&?ﬂ; ng pro 3 %ﬁgﬁpresefnbtrﬁ ? %&on %ont ains the
hydr oxyal kyl vi nyl ellifn it erm&m% nbdintdlf c3palfner! rud BBt kARACY a89P es
Nanely, if the hydroxyal kyl vinyl ether content I's etoo high, the solubility

of the copol yneg g kokng haﬂﬁ-ﬂﬁ:s aaralrehlee CRAPBE WiEE .| eFlS iistalite 5 lnebb e

only in a special solvent such as- an al cohol, whereby not only the
usef ul ness &g t paysbe\mattionsd iasngakomsatic: Wﬁﬁmxedumtasakyteﬂdﬁer toluene,

flexibility of. the ha~rdened coating |layer will 20 be decreased, -
andmor eover t he agetlaoholisuehms( pobutaniod,) anriestiés: guals eachuiyi mdtateieaekeﬁmlel
‘e shortend, thus substantially inpairing the applicabil- ity of the o

coating. Furthepuchfas methylisehukyl Katones eng: asglyednethar sych s ethylens
adequat e mprovemant of .the hardness_wi || be obtainable, y\/neret‘)ty a Ionger
AHedle verigqus

auring tine w | gygelm %ﬁ%&laﬁa@ﬁemecwW%@g thinners

resi stance of the_ h ed caating layer will be too low, and further the
adhesion to thewg’sﬁeﬁ éfs@%Synt hetic resin coating |ayer will be

maired " 1g 17 Al iHg’ SPYAL I dhpbl UAAH (RS i EPEE e Yonklifrod

fluorine-
' ' " by means of var;.ous apparatus common,ly used in the preparation of

R coatings, such as a ball mill, a paint shaker, a sand mill, a jet mill,
triple roll mill or kneader. At this Stage, an organic pigment, an
inorganic pigmeht (including' a calcined pigment, an ext‘ender pigment-
15 and a metal pigment), a dlspersmn stabmzer, a viscosity contro]]mg
agent, a lewelling agent, an anu-gelhng agent or an ultra-violet
absorbing agent may be -mcorporated. -
According to the coating process of the present mventmn,
the ﬂuonne-contammg copolymer solution or the dispersion obtained
20 ' by dlspersmg the pigment,. etc. s thus obtained, wﬂl be ¢abired: with |
- - - a poly:socyanate at the time of the apphcation of the coatmg.
The po_lmsoeyanate is a .polyfunchonal.lsocyanate havmg at least
two_isocyanatg groups .in its molecule, and any one of the afore--
" mentioned polyisocyanate may_tize.. used without any problems.
25 An'long_' tﬁqfa'foréitﬁéﬁtionéd' polyisocyanates, f»aruclﬂarlyuseful .
- are non-yellowing isocyanates. such as ‘hexamethylenediisocyanate and

5 isophor_onediisdcyanate and their adducts.



: TN L . .
© cohtai ni-ng copolyner a perhaloolefln , espeC|aIIy chl orotrifl uor.o-

tetrafluoroethylene, is preferably used. As the alkylvi nyl

ether, an alkylvinyl ether containing a str g@ chain or branched 5
p

et hylgne or
chain al kyl
al kyl group

~and the al kyl vinyl ethers may . be respectlvely used al one or

group having 2 to 8 carbon ato

as their mxtur@@ﬂmﬁmmméﬂlﬂﬁmmm [RERCBDP eI

contain, 10

other conononBt S§§

conononers,

i sobutyl ene,

' o S I'mei hacrylate, vinyl carboxylate 15
such as vinyl~ ac \S?e andibfr?y?o r%‘?@lé]iiﬂ?’é’a? F#dokhovement i oned

ST e e i bt 3, berBersaniedo o

unsat ur at ed

in addﬁlon t o the abovenenti oned four. essentlal corrponents

t e used ol efins such as ethyl ene, propylene and
%%%XP&?‘ { ﬁ?’& H9cKauR e\/gﬁ%P%MltﬁhiedEOIél%/ﬁpevangfe dg?/mthhi dhede,

Intrinsic viscosit

dl /g as neasuddyblited nidd g algs& SII is too | ow,
t he nechani cal st?gngth wi || be too 2 F \Aﬁv%%énﬁf B%l?t“’y“ IS 100 4

hi gh, the app&bmﬂhdmmbbt&&aymalml nce it will then be required to.

| ower the concentration of the solution to bring the viscosity to a |evel

suitabl e for use Ias the soiticerrodiypecantitig pyocdshcof ihy epRBeheT8Sention,

fluorine-contai ni ng copolyner

the presepce or absence of a ymerization nmediumand with use of a

pol'yneri z

i APDlied: pgt%,conven onal manner with use of a brush, a roller, an

air spray or an alrless spray onto the steel surface wlnch has been
adequately cleaned by sand blastmg or shot blasting.

Tn the present invention, ﬁe&:iedprﬁnerooaﬁrglmm:stl’ée a
-thickness of from 10 to 150 microns, preferably from 15 to 75 microns.
If the- tmckness of the eoatmg is less than 10 microns, no adeguate

anticorrosive property is obtainable. - On the other hand, if the thick-

ness of the coating exceeds 150 microns, it is hkely that the coag'ula-

o mm@mmmaﬂemd&emmmw

ﬁepr:inerooaux:g, perhaﬂw]ywiihzim—rid:pamt. Aeoordirg‘ly ﬁ'zeooatirg

- jlayer tends to be readxly peeled by .. shght shocks, mechanical stress
.or- thermal shocks. . | ‘

: Onto the primer coating layer formed by the air-drﬁng of the
above primer coating, the abovementioned synthetic resin coating will

then be” apphed by a brush ‘a spray coatmg machine, a roller coatmg

nmechire, etc.prretéreb]yinadriedl@erﬂﬁd«nﬁofﬂunztomm,

. followed by air-drying. Usually, the synthetic resin coating layer

 will be formed in about 1 to .7 days.

ecially the one”having an:
of 2 to 4 carbon atons, is ¥ eferably used. The fluorool efins
|n conbi natlon

Tatio, thatn Hag thyideoxgxgrantinin 3benfibarintcastamtinly W

may be 25 prepared by subjecting a mxture of
pr edet er mi nedher aprementionsd m-mhopam_t oW epoxyasineprimeri conthepndsi on in



-18- ‘Such as-+a water-sol uble initiator or an oil-sol uble initiator, or a
pol yrrerlzatlon initiating source such as an ionizing-radi atlon When t he

fl uori ne=contai ning copol ymer t'hus obtained is used as a to ating,
various sol vents can be used. For.instance, there 5 may be i oned an
aromatic hydrocar bon such_as xylene or toluene, an al cohol s as

n-but anol ;" an ester such as butyl acetatez a ketone such as nethylisobutyl
ketone, and a gl ycols.ether

Fﬁrt hg; corr:jer ci al I'li/l'l Aai T8 %%P’ %L(t?nﬁlgﬁﬁ‘|e¥§%:%§q§?§%h eﬁ%lgoceﬁenﬁﬁmoned
T :

various appar at &P CARSE E“'ﬂéh%{h% tfip oV BltentBfied 16U S p M a1 e
-a ball nmill, a r&ﬁan’éné*l?di?fsocﬁaﬁa%ed Wil be dppiida Byl b baddd! § 4 W%Ay(m I or

kneader: At this stage, an organic pignent, "an indrganic pig i ncl udi ng
a cal ci ned pi g membtingmedaing ca dellerpicgiingrechine, eird prefretiplto hagy® afibd 18er . .
dlsperS|on stabilizer, a viscosity controlling agent, a levelling agent an
anti-gelling- agemelmn.asarofufmnaimml £00 atiexunsi, nfpllogmdt byethd eir-dryingrisired.
According to the coating process of the present invention, the

f4 uori ne- cont ai dmghingpol Thercogtingt mrwhumgbm@rxcormnlgtmrtbg Pphocessy
di spersing the pignent, etc., thus obtai ned, will be conbined with%

pol yi socyanate &£ tﬂ'ﬁeﬂ’?ﬁﬁ“dﬂ"?ﬁﬁ"ap‘bﬁ eam&mlmeommh@remmg

(D

pol yi socyanate is a pol yfuncti onal apat e haV| I east two

i socyanate grouf ?P?fqusbﬁgl %‘% caRd ﬁ "bragheﬂ'\?ﬁ‘t ABRed
pol yi socyanate nma %? ed wt hout .any probl ens. 25 - Anong t he

af ore-nenti onedrﬁ%? p anat es, part icularly useful are non-yell ow ng

| socyanat es dggps'as NYW 28RS 'B%S&?P&ﬁéé]fda{‘%ﬁ B0hds30RAE i YA R4S ©
o : ' mth reference to Examples. In the following, "parts™ an d “% - mean
"parts by welght" and "% by we1g'ht", respecuwieiy. F:.rstly, various

eoatmg matenals havmg the followmg compositions were prepared.

e Preparatmn of pnmer coatmg

| 5 - Composnlon 1-

An aqueous solutlon of potassmm sﬂ.xcate . 30 parts -
(solid content of 40%) . -

' Zine dust e | 70 parts -

Composition 2:

An jethyl silicate solution . .. . . .... . 20 parts |

‘ .2 : Zinc dust e o 75parts.
e '  The ethyl silicate solution used was the one known by

"thé trade name Colcote# 40 (an alcohol soIntion'

- havmg a sohd content of 40%, a tmxture of condensatlon

. e e e mwage et o ——

products of stra:ght cham and branched cham tetra-
25. ethybrtho szhcates- having an average condensauon degree

. from 4 to 5) manufactured By' Nippon .Coleote Co.



' - 19 - The flurine-containing copol ynmer and the polyi socyante are
preferably m xed in such a ratio that s@gmhydroxy groups in the
fl uorine-containi ng copol yner/the isoc te groups. in the polyisocyanate
~ is within the range of from1/1.3 to 1/0 5 (equivalent ratio). 5

Further, to facilitate the reaction hepyeen the fluorine-containing
i copol yner and the polyisocyanate, a conventional catalyst such as di butyl
tin dilaurat @%sﬁ%@(ﬁed In the anticorrosive coating process of the:
present inve € abovenentioned zinc-rich paint or epoxy resin p,rl mer
coating is 10 . afghi esifynemtconventional manner with use of a brush, "
roll'er, an air spray or an airless spray onto the steel surface mhich has
been adequat ely (Emmyecteﬂyl sand bl asti n§ Partshot bl asting. In the present
invention,the dried prinmer coating |ayer nust have a thickness of from 10
"~ to 150 nicrons, ﬁf!ﬂpgrably from 15 to #8 Bd®Bons. 15 If the thickness of
' the coating is less than 10 nitcrons no, ade uate antlcorroswe property is
. obtainabl®. On tmf’ wErigketone he  fiR¥Shess of the coating exceeds
150 mcrons, it i el that t he coa ion breakage will take pl ace
at the int er-i or “ﬂ‘)rll ed-coati ng I%iufe&a%% ‘the prinmer coating, s
: particularly wt i E‘éch pai nt. Accordingly,the coating 20 |ayer tends
i to be readily pegj—ééd—é&r—?llght shocks, mechanical stress or thernal .shocks.
Onto the primer Cﬂﬂ% fuGh fornmed by4tlb&tg| r-drying of the above primer
. coating, the abov nt i one synthetic resi.n coating will then be applied by
- a brush, a spray %gRiing machine, -a rol uepaﬁeatl ng 25 nmachine, etc.

preferably in a dried | ayer thickness of from25-to 300 mcrons. foll owed

by air-drig ng. Usmabh_'gandlhe synthetic resparts__oa_tl ng | ayer
. ?ffhe above epoxy resin was the one known by the trade name
Epikoi:gE #1001 (epoxy equivalent oflf'rom 450 to 520) manufactured... |
by Shell Chenncal Co. , Ltd., and the polyamide resin is the one _
known by the trade.name Tohnnde #210 (amine value of 95 +5)
| 15 manufactured by Fuji Chemical Industry Co., Ltd.

The above Compositions 1 to 3 re;_ii'esent -examples of the
Compositions of zine-rich paint. The zinc dust or the zinc dust and the
~hardener . are to be mixed at the tlme of the apphcanon.

Compos:.tzon 4.

20 'Main component - o R _ _;'
Epoxy resin (Epikote #1001) 33 parts
Red iron oxide . : . 6.5 parts :
Tale . | - . 40 parts
- Precipitated bariuin sulfate ._ 6 parts
5 - Xyl . 1spats
~ Isobutanol . - : 5 :part_s

As the hardener, a polyamide resin solution'(known by the trade name

Sunmide 150, manufactured by Sanwa Chemical Industry Co., Ltd.;



WI Il _b-q formed in about 1 to 7 days: -20- Then, onto the synthetic resin
- coatlng 1 ayer, the abovenentioned top coating conprising th abovenent i oned

~fluorine-cont-aini Nng copol yner and the polyi socyanate, will q;?ppl ied by a
brush, a spray coati ng machi ne, a rol |l er .coati ng machi ne, etc. eferably to
-have.a"dried layer 5 thickness of from 10 to 100 mi crons, foI | owed by the

al r-drying for finishing. The coating | ayé&? 'thus obt ai ned accordl ng to the

process of the present -invention_has a | ast corr05|on preventlng
‘ar opepty, |ong |ast i% golutiom epataining, 3 Z\JM’I} g‘?n‘%:?

erther et win & epbRBb SR E AL dﬁ“%@%‘blﬁn‘%eeﬁ"[)g?fi--'élnd

1% mean "parts %é !ght 5 and "% by weight", respectively. Firstly, '
arious coating ving the foll ow ng conpositions were prepared.

~ Freparation of primy.60 WL osition 1: An aqueous solution of

- pgotassiumsilicate —% (s\d@id content of 409 Zinc dust :
30 parts Cogpositi orgcf?oxy’kq.egt,pxﬁpﬁédtécgmlﬁol ut.i on. 31 parts 25
parts 20 Zi nc dust 75 parts

The et hyl silicate gpéditirém ox@s was the ‘one known by t he 4t parts nane -
Gol cot e# 40 (an al cohol .sol utlon haV| ng.a soli d content of 40% a m xture

of condensation ~ Tale o SR .40 parts .
S Red lead . . 10 parts
Xylol - : o o o 10 parts
1 'Methyhsobutyl ketone o _ ' 5 pai-ts

The same hardener as used in Composition 4 was used.

In the case of the above Coinpositions 4 and 5, the msin compo-

nents and the res}iépt,ive hardeners were mixed in a ‘weight ratio of-

P

70 : 30 immediately prior to the application.’

15 - Preparation of synthetxc resin coatmg_

Composxtzon 6.

~ Main component

'Bisphenol-type'epoz'cy sin (known by 25 parts
the trade name Epikote  #828, .
manufactured by Shell Chemical Co., Ltd.,_

. o _epoxy equivalent of from 184 to 194) | _
20 . Titanium,_&ioﬁde.' | ._:_-.' : _‘ - 20parts '
‘ o Tde . 15pas

.Preeip'itated' barium sulfate . - | 1'_5: parts
_Precipitation preventmg agent i 2 parts.
(organic bentonite) =
" Methylisobutyl ketone , . 13 parts
25 - Xylol . .. 10 parts

' The above Composition was kneaded by rollers to obtain the

main component.



products of strai ght chain and branched chain tetra- 25 et hybrt ho
.silicates having an average condensation degaee from4 to 5) manufactured

by = Ni ppon Col cote Co. -21- Conposition, "3, “Main conponent Epoxy resin
6 parts Xyl ol o .10 par? 5 Met hyl i sobutyl ketone
9 parts Zinc dust . 65 parts “Har dener s Pol yam de resin

4 parts Xyl.ol Hardener - 4 parts 10 | sobut anol

2 parts The abov& epoxy resin was the one known by the trade nane Epikote
#1001 (epoxy equipeh}sitieOfestii AR by BLOkra@d Waget Ured byy § gfy Cheni cal
Co., Ltd., and tﬂmhpﬂymsgmmfacﬂ@eahsyqé%}gm the trade. nane'w#
Tohni de #210 (anindustalyu€o0f IR4.59)actfre hyd fqug%gﬁlt by Fuji Cheni cal

| ndustry Co., Ltdf 90e above Conpositions 1 to 3 represent exanples of the
Oorrp05|t|ons of zinc-rich paint. The zinc dust or the zinc dust and the
hardener are to bsobutamdl at the tine of the appl i cation. CGovpastistion 4: 20

Mai n corgponent E;J):oxy resin (Epi kote #1001) : - 33 parts Red iron
oxi de he above Compositiprg V\p@r msxed by a disperser to obtain

the hardener.

jmmediately prior to the application, 80 parts of the main
component was mixed with 20 parts of the hardener to obtain the
coating Composition 8.

10  Composition 7:

Soybean oil-modified medium oil alkyd resin 15 parts
(oil length of 50%; acid value of 5) _
Chlorinated rubber ' ' | 15 parts
© Chlorinated paraffin 40% T -parts
Titanium dioxide - 15 parts.
15 " Drier - S : © 2 parts
Antiskinning agent “ | 0.5 part
Precipitation preventing agent o | 1 part
Xylol I o o 44.5 parts

Composition 8 )

20 Acrylic resin (known by the trade name . 40 parts
Acrydic-169, manufactured by Dainippon Ink
& Chemlcals Inc., non-volatile-
content of 50%)
‘Titanium d10x1de - T 20 parts
‘Precipitation preventing agent ' _ 1 part

‘Xylol : 39 parts



Tal¢ . o . .40 parts Precipitated barl%
sulfate 6 parts 25 XyI ol .
15 ‘parts I sobutanol- 5 parts As the E@dener,
a pol yam de resin sol ution (known by the trade narre Sunni de 150, '

manuf 4ct ured by Sanwa Cheni cal Industry‘@d ‘Ltd. - 22 - a solution
‘cont ai ni ng 37%8f non-vol atile contents in a sol vent m xture of xylol and

i sobut anol )  wa it] osition 5: Miin conmponent 5 . "Epoxy resin

| gEB;r-?STﬁllgOl) Vinyl chlorld?élr851rr1t acn%%rdn Ibryo?hg Xlllgeparts Red0|Rards

_ trade name VYHH, manufactured by.
- 10 parts Xyl ol _ 10 parts 10
Met hyl i sobutyl ket OUmon Carbide Co.) 5 parts The sane hardener as used

~in Conposition 4 eqygps of the above Conpositigns 4 and 5,
* the mai'n conpo- n\gﬁ?lsﬂ{gg mlhhglértgs ﬂ?ve har dener s wer e mxedglp“réswel ght

ratio of 7G 30 i Mmegiaaigh Waiekigar to the application. 15 Pregajalson of
- synt hetic resin coatings Conposition 6: Min conmponent . Bi sphen -1ype epoxy

resin (knomn by PE&ipREtion (fRvehfing Baam Epi kot #828, 1 part
) ) Methyhsobutyl ketone _ : 30 parts
. ~ Xylol | : | 20 parts

. ButYl.acetate . . 10 parts

10 Composition--' 10:

Phenol resin tknown by the trade name - 20 parts
Hitanol 1131, manufactured by Hitachi '
- Chemical Industry Co., Ltd.)

Soybean oil-modified medium oil alkyd resin 15 parts

(the same as the one used_in Composition 7) _

Toluwol - - . o 7 - . 20 ;Qé'rté“ )
15 " Ethyl acetate . _ 15 parts

‘Titanium diczide 30 parts

Composition 11::

Main component

Polyester resin (known by the trade name .14.1 parts
: Desmophen 1100, manufactured by Bayer AG). S
. 20 . _ .
Polyester resin (knéwn by the trade name 14.1 parts -
. Desmgphen_ 800, manufactpred' by Bayer AG) =
Titanium dioxide o 10 parts |
Xylol . . . L - 6 parts
25 - Ethyl a;:étate . 6 parts
Butyl acetate - - 6 parts

Ethylene glycol monoethyl ether acetate 4.8 parts



manuf actured by Shell Chemical Co., Ltd.; epoxy equivalent of from 184 to

*194) 20 Ti tani um di oxi de .20 parts Talc
15 parts Precipitated barium'sulfate 15, parts Precipitation
_preventing agent 2 parts (organl c berttonite) Methylisobutyl
- ket one .° - 13 part's 252 Xyl ol

b kneaded. b X b h '
ggngg:lteflt The @ %gt% ;B%‘ﬁle%:llﬁ%on?lmﬁ% g:ggipeggsnxﬁrzﬁsvwerws t°8¥|‘é'0“% %:aget ngngmdn
hm d t
60 par ts Tohm e(equl valbghpm ?f%t% ?lgm%yM O(FQ]I%T manupac% Q/d go

active hydrogen sobutg

the har den tJﬁlﬁsg:fy prior to tieya%%sl cgé?(’eq’mR gh&ll? ?&{t e Obt an

t he hardener. | mred at I on par he main

conponent was Miggegsgy ivls 2Riear b aohahikﬁzéi-a&@'%@fnﬁm@ dIPir Qpbﬁ@aﬁ&?t' ng
Conposition 6. 10 Conposition 7. Soybean oil-nodified nmediumoil al kyd

resin 515 partef {id kodttngt h of 50% acid value of 5)

Composition 12:

Main component

Isophthalic acid unsaturated polyester resin 37 parts
- (known by the trade name Rigolac 150 HR, _
-manufactured by Showa High Polymer Co., Ltd.)

10 Organic béntomte (known by the trade name 2.0 parts
Bentone#34, manufactured by National '
Lead Co.)
Styrene _ ' -_ g 35.5 parts
. Cobalt naphthenate | f T 0.5 part
~ (containing 6% of metal cobalt) o
: Glass flakes (known by- the trade name o 15 pérts
15 o CF-150, manufactured by Nippon Glass Fiber '

Co., Ltd.; average size of from 150 - 200 u;
average thickness of from 3 - 5 u)

- Tale _ . B parts
Titanium dioxide ' 5 parts
100 parts

200 Curing Catalyst -

Methylethyl ketone peroxide 0.1 part
Cu_menhydrdperoxide : | | 03 part
The main component of the above Composition 12 was prepared
by _mixiné the unsaturated polyester resin and the organic lbentonite,
2 kneading the mixture by means of rollers and then adding other |

ingredients, followed by mixing by a disperser.—- -



-

Chl ori nated rubber ' 15 parts Chlori nat?zf

paraffin 40% : : 7 parts Ti tani um di oxi de .

15 parts 15 "Drier " , arts
Ant i ski nni ng agent : S - 0.5 part Precipitat
prevefiti-ng agent " " 1 part 26yl ol :

44.5 parts Conposition 8: 20 : Acrylic resin (known by the trade nane

40 parts Acrydi @heoouringnedtalsstreas bycmm&%mmma@lmmcan%thmc

non-vel atile content of 50% Titanium dioxide -

20 panes Preci pePREe#Hopf eorjingrent - 1 part Xylol

39 parts -24- Conposition 9: Vinyl chloride resin (known by the

20 parts trade name VYHH, -manufactured by Uni on Carbide Co.) _

Oi but yl pht hal at 9 parts 5 Titani um’
di oxi de Precipitation preventing
agent : [t Met hyI i sobut yl ket one .
30 parts Xyl ol Composmo]n 13t 20 parts Butyl
acetate =

5 100 Parts of a fluorine- coniﬁnﬂ?g‘ ¥Sur-component copolymer

P
‘la?rgpa a)tmn of the top coatlr% parts

comprising chlorotrifluorcethylene, cyclohexylvinyl_' ether, ethylvinyl
° - ether and ‘hydroxybutylvinyl ether units in a ratic.":-of 51.2 molar %,
17.1 mdlal; %, 22.5 molar % and 9.1 molar %, respectively, a_nd having
an intrinsié viscosity (in tetrahydrofuran at 30°C) ([n]) of 0.21 dl/g
10 and-a giass transitioh temperature (measured by DSC at a temperature
- raise rate of 1060/““-’(Tg) of 45°C, was dissolved in a solvent mixture
comprising 40 parts of xylene and 120 .parts of methylisobutyl
_ketone, and then 42 parts of titanium oxide was added. The mixture
was kneaded in a pot mill for 24 .hours to éﬁtain a main c_:omponents- .
15 for the top cdatiﬁg. |
Immediately pribr to the application of the coating, a hafdéner
composed o;t‘ 8 parts of hexamethylenediisocyanate and 15 x 19-7 parts
of dibutyl tin-dilaurate, was mixed with the above mam compoﬁent to
obtain a top coating (Composition 13).

20 Composition 14:

& : | A top coating (Composition 14) was-prepared in the same manner
.as in the pieparation of Composition 13 with use of a fluorine-contain-
ing' four coinpénent copolymer comprising tetrafluoroethylene,
cyclohexylvinyl ether, ~ ethylvinyl ether and hydroxybutylvinyl

25 ether units iﬁ a ratio of 50.8 molar %, 16.9 molar %, 22.8 molar % and
9.5 molar %, respeétively, and-having an intrinsic viscosity [n] of

0.23 dl/g and a glass transition temperature (Tg) of 27°C.



10 - Conposi tion 10: Phenol ‘resin (known by the trade nane . 20
parts Hitanol 1131, manufactured by H tachi Chem cal Industry Co., Ltd.)
Soybean oil -nodified nediumoil al kyd resin % 15 parts (the sane as the

one-used i n Conposition 7) Tol uol : .. % :

20--parts 15 Ethyl acetate . = &7 - 15 parts
Titani um di oxj de . . . 30 parts” Conposition 11:

Mai n conpone Sin (knovvn by the trade nane 14 1 parts.

h 00, f d b h
Desrmphen 1100 %“196‘3%%%1685@%”5&?9 A5 RRBPLHTH Sl oy e
Titanium di %bqgﬁteg 'fo shot blasting to completely re]t'rQov%a’E}tleS éYﬁ Q.Jcale

6 parts 25 acetate 6 parts

Butyl acet at . a{#es ghycol
nmonoet hyl et ?&Staca&da? il stain Then, léz accordance @H ﬁgtmn%esﬁ&corrponent
39 partssof tfaeidatiiead ey e ikﬁﬁ\éﬂbﬂm&%a&ﬁ&d%agaﬁ?st%ta%ﬁpl@a ﬂi@&*‘éon

manuf actured by M tsubishi Chem cal Industry Co. ., non-volatil
content of 7599 awa%pﬁwew frnf ahﬁdiaﬁﬁlﬂ@flaﬁér t}iaentg FﬂBd@fedt i@e@pﬂhcnﬁéssnn ,
of 35 + 5 m1crons and dried at 20°C in a relative humidity of 75%
for 7 days, whereby a primer coating layer was obtained. R
Then, the synthetic resin coating was applied thereon by' ar
10 spraying to form a layer having a dried layer 1':hickness of 100 +10
- microns and then dried at 20°C in a felat_i.ve humidity of 75% for
7 days, Whereby a synthetic res_in coating layer was 6btained.
Further, the top coating was applied .thei'eon by air spraying to
~form a layer having a dried layer thickness of 56 +10 microns and
15 dried at 20°C in the relative humidity of 75% for 7 days.
Each test piece thereby 6btained was subjected to {he_ comparative

test which will be des'cﬁbed hereinafter.

&)



5 ", of -the coati hg. Conposition 12: Miin conponent |sophthalic acid

unsaturated polyester resin 37 parts (known by the trade nane Ri ac 150

HR, manufactured by Showa Hi gh Pol ymer Co., Ltd.) 10 " Organi

bentonite (known by the trade nane 2.0 parts Bentone#34, ‘'manufact ur ed

by National Lead Co.) St.yrene T- 28 - 35.5

parts Cobalt napht henate ’ 0.5 part (containing

6% of rret al cobalt) dass fl akes. (knowﬁabg fthe trade nane . 15 parts

15 CF- 150, manufactured by Nippon 3 ass Fiber * Co., Ltd.; average

si ze &’vfrom 150 - 200 [err]COAUBgaijEsnemsckﬁelse Rxfanfprlesn 3.5 [err]) Tal ¢

5 parts Titani updioxide 5 Dchts 100 _parts 20

Curing Catalyst | Nethyl et hyl| kekagg datmg 0 Syntheric resin O cdatiif!

Currenhydr oper ox|-de _ ' coating part THe malll conpdneht

of the above CofrEgampien 12 \@ﬁnﬁs@ﬁ@ﬁ?ﬂ byl WolipdgitidiE sUNSYt Usghpskition 13

pol yester resi ni-apd-the—org 25 kneading t1

nmeans of rojler sEzampldi@n addtompazttien 3 ngriedompositidolrl owgd Gympositiog by | a

di sperser.- — . — -

- . Example 3 Composition 3 . Composition 8 Composition 14

-. Example 4 Composition 2 | Compoéition 9 Composition 14

X -] - - -

: Example 5 Composition 2 Composition 10 Composition 13
Example 6 Composition 3 Composition 11 -Composition.14

10 ‘Example 7 -Composition' 4 Composition 6 Composition 13

Example 8 Composition § Compositioh 12 Composition 14

‘COMPARATIVE EXAMPLES 1 to 8:
. In the same manner as the above Examples, test pieces were
prepared in ac_cqz_-dance with the coating systems identified in

15 Table 2 and then they were subjected to the comparative tests.



.26~ The curi ng catal yst was mcorporated i mredi ately prior to the .
appl ication of the coating. Preparation of the top coatings Conposi tion 13:
5- 100 Parts of a fluorine-containing four,conponent-copol yner
conprising chlorotrifluoroethylene, cycl 'ohex% | ether, ethylVinyl ether
and hydroxybutyl vinyl ether units in&ratio of 51.2 nolar % 17.1 nolar %
22.5 molar %and 9.1 nolar % respectively,- and having-an intrinsic
viscosity (in tetrahydrofuran at 3Mn]) of 0.21 dr/g 10 and a gl ass

transrtlonterrperatu sured by DSC at a tenpgrature raise rate:of,
[err] of [err], 8F§§SI %%Fef“ﬁ J%B‘Fmp‘rﬁaﬂvﬁrg i sing 40 part s'wef
xyl ene and 120 parts of nethylisobutyl ketone, and then 42 parts of

titani-um oxilde was added. WasS xmeedizd resina {p m .fqr 24
hours to obtlain a main go efgé&tﬁf flor cagting op _coat.ijn ‘ito i ‘Ltélt‘gte

prior to the @ptppami\re:)re a#%gﬁgptr ng| éoﬂﬁéﬁ‘ﬁgﬁrscorpoﬁﬁ lgq,pagts of

parts [ but vl aurate. i was

- hexanet hyl en apat
m xed WI ght h@OfaBéW‘fﬁal N Coipesitedi at 0 obcainpogtfogp-zcoct | REbrSRIes 1 i on

13) . Pend 14 A i0p coating! (Conposition.l was-prepaked-i n
the Sami‘ man ?“‘B§r% 'He ceenpertidr @n of Conposiitionos 1 vxrcdmpcsetioﬁ 8
fluorine-con e -u-;—ee-::pene-m—eeg;n'“mr COHPE-5H

tetrafl uoroe

ql Oﬂmmppbi/cimy 2 et heCpmp031t10neBhyI VI rt;dmmisln’eona!hd

IPRP=% SHP-Y l_f\ n L Wal ﬁ

hydr OXybutyl \& vt‘ll\,r u||| I. S _| ) T atl Uﬂl lUI al /q 10U, | al’
% 22.8 nol aFC ‘ﬁ&ffl?es nﬂoalpd?&tlm%ect i Gemyosm h&vr ng %pmmﬁ’rlmsllb _

vi scosity [n

I ASS rafnstT tror velrpgl at ure
[err] g:glnl;gfeﬁ gvyl %0?1;13%331131 Comp081t10n 1" Compés1 <))n 11
10 g;:zlg;f: t’izve Composition 4 | Composition 6 Composition 11
gg’ﬁ;{: tisve Composition 5 | Composition 6 Composition 8

The tres'_c pieces obfaine,d by Ex_a_mples 1 to_s and Cdmparativg
Examples 1 to 8 rvei'e subjected to salt épfay téStS for 5000 hours,
s"alt. water immersion tests for 5000 hours, sun's'hine weathering tests
15 for 5000 hours and peeling tests after recoating of the réspect_ive
top coatings. The results thereby obtained are shown in Table 3.
Further, with respect to each isolated top coating, .fche oxygen
permeability was measured and the results fhereby obtained are

shown in Table 4.



-27- EXAMPLES 1°'to 8: A nmld steel sheet (JIS G 3141) of 150 x 50 x 1.6 nm
was subj ected to shot blasting to conpletely renove the mll scale. rusts
“and ai'l stain, Then, in accordance with the .coati ng systemb5 as
identified in ‘Table 1, the primer. coating was firstly appl i ed thereon by
air spray to forma coatl ng | ayer havi-nd0a dried layer thickness of63 + 5
mcrons and dried at [err] in a relative humdity of 75%for 7 days,

:Where'by a prinmer coating laver was_aobtained Then: the synthetic %pr‘i n
coatigwas applied ttherfegn|hy lair| 10| sqgrayj ngjto|for|l a|l ayfr aving |a
dri ed“edyer thicknesg of %00 830 nj cr pns |and then dries at 2¢qBC @ a -
relative humdity of }75% ¥ |dayp, wherleby] a pyntfhet L_.qu’d esiﬁ_ a i ng
| ayer was obt ai ned. For th8r | @ He top ¢eatlizng map= app i gdgt kengm lgy &r
spraying to forma | gfer| Ba idd a dried llayefy thicknesg g 5¢3+30gm crgns
and 15 dried at 20Q€ ijn<the rel afiveé hym di tylof |75% fot 7 {dayk.® Each
‘test piece thereby oljained|way supje¢teq toj the canparat|ve [test which
will be described herg_iﬁnqeg’_t\er; . F28]- Table 1|Coqting Systans.| of |t hg
Exanpl es Primer coatilpe |se %rthet_‘i”c regin Top|co ciwn;-o\oExarrp el
-Genposi-tion. 1 Cafipoly t 6 | 8 | Sqrfios (‘g 13 S | & p@npke | &
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Exanpl e 3 Conmposition 3 - Conposition 8 “Conposi tion 4 Exanple

4. Conposition 2 .~ Conposition 9 . . Co ng‘éi on 14 Exanple 5
Conposition 2 Conposi tion 10 Conposit’ir% Example 6
Conposi tion 3 Composition 11 .« g1 Gonposition 14 10 Exanple 7
Cohposition 4 Conposition 6 - Conposition 13 Exanple 8
Conposition 5 Composition 12 ______Conposition ]i4 COVPARATI VE EXAMPLES
1 to 8 In the same manner. as the jabo €, Eb(&r’rpl e$, tlest pieces were prepared
in accordance with the coating sysfeng gceﬁt fied ijn 15 Tabl e 2 and shen
-~ they were subjected to the conparative & ds§s - 129 - Table 2 Coati ny>=
Systenms of the Conparative Exanpl ef%s Pfig®rs, £oafi=ng Synthetic resin
- coating coating Conparative Co .®i igr % Cgnposition 6
Conposition 6 Exanple . 1 Conpar 19§ ve <« |GBnpositign 2 Conposition 7
Conposi tion 7 Exanpl e 2 Conparativie [Coffposjtren 3 - Conposition 8
Conposi tion 8 Exanple 3‘C0rrparati@ﬁ » CQnpogi tijon |2 Conposition 9
Conposi tion 9- Exanple 4 Conpar ati vig< | EBrpos| ti n 2 Conposition 10
Conposi tion 10 Exanple 5 Conparatfg/els ¢ogppgi {iprl 4 Conposition 6
Conposition 11 ' . 2% 121813 |
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Exanpl € 6 Conparative Exanple 7 Conposition 4 Conposition 6 _
Coffposi tion 11 Conparative Composition 5 Conposition | 6 Conposi tion
8 Exanmple 8 Thetest pieces-obtained by Exanples 1 to 8 and Conpar at i&e
Exanples 1 to 8 were subjected to salt spray tests for 5000 hours, sagt
wat er- i rmersion tests for 5000 hours, sumldhine weathering tests 15 f rl
5000 hours and peeling tests after recoating of the respective top ,
coatings. The re¥9t8% t her ¢by obtai ned are shown in Tabl'e 3. Further, with

PR 0 R 3! B P I8 Bl e BSR4 e
30 o] ead? MR e Hel ey (iRedtbE o Rl SRALRILS RoiRTAES
' ' tests for 5000 hours, again coated with the top coating and
5 dried. Then, two parallel cut-lines were made to define

- a strip having a width of 5 mm and the adhesion of the

‘recoated top coating layer was evaluated by spatula.

O: no peeling, /\ : slightly peeled, X : completely peeled

[l

2) The salt spraying was. conducted for 5000 hours in accordance with
10 the method stipulated in JIS K-5400.

3) The tesf pieces were immersed in an aqueous 3 weight %
sodium chloride sdlution at room temperature for 5000 hours.

4) 5000 hours. However, 1000 hours in the case of the
Comparativé- .Exampi'es.. . )

5 5) This is an electrochemical measx-n'ing method which is used .
for the .det.ermina'tion of the ahticorrosion property of the
coating layer. The measurement was conducted by an alternate
current impedance method at 1 KHz and at an input voltage of
0.5 V. The smaller the value, the better the anticorrosive
20 : property. | |

= ' 6) ) 60° - 60° speculz;r glosls retention.




Exafpl es was,
- *5000 hours,
two parallel

after bei ng subj ect ed to the sunshine weathering tests for

define a

and the adhesion of the recoated top-coating |

spat ul a.
2)

[err

aqueous 3 wei
hours. 4) 50
Exanpl es. 15

| ayer. The ne
met hod at 1
the better th
retention.

perneability
[err] Cbgposi

10

no peelin

]

ght % s Il
00 hours

9,

The salt spraying was conduct ed
t he net hod sti pul at ed | n JI'S K-5400

Vet Asipeafiyd

used for the determ nati on of t he antlcorr05|on

anticorrasive 2

[err]: 18

ori de.

ol nnett Y

again coated with the top coating and 5
cut-lines were nade to

ghtly peel ed,

V

I 00

was eval uat ed by
X .

Tg%gg)er ature for 5

e smal the v@i

6) f’ﬁ:r]-ro Qnec”la[ 1]

3- Ta?i
00 PPAgEHon

i 85‘m§os1588x

Composition
' Composition
Composition
Composition
Composition

- Composition

§
¥
3
9

10
11

13

14

%Xg‘ég Per méabl I ty

' Eillon}lgt%ﬁ rubber-

type
Acrylic resin-type

Vinylchldride resin-type

|Phenol-alkyld resin-type

Polyurethane resin-type
Fluorinated resin-type

Fluorinated resin-type

of the
[m (S

t|_ng Layers(
Cm [ err]sec cr
56;.3

0.71
0.41
0.63
0.39
0.13
0.11

dried. Then,
r[ﬁ/haw ng.a width of

5 mMmm

conpl etely peel ed

Tfog 3000 hours. i n accordance with 10

e test pleces were i mMersed in an

B dhipe o

e

of the Corrpar dwidve
pr @ergep Dﬁrmh@)mw\t i

Noteé

The oxyg'en permeability was measured b'y' a gas permeability

measuﬁng apparatus of Product Science Research Center

model (manufactured by Rika Seiki K.K.).

It is apparent from the Comparative test results shown in

Table 3 that the test pieces obtained by the coatmg process of the

present invention are far superior to the test p1eces of the

Comparative Examples in the anticorrosion properties (salt spray

tests and salt water immersion tests) and. they are also superior

in the weatherability (sunshine weathering tests) to the conventional

coatmg layers. .

Further, Table 4 indicates that ‘the oxygen permeability of the

top coating layers used in the process of the present invention is

substantially smaller than the oxygen permeability of the conventional

top coating layers.

This indicates that the oxygen permeability

&



. 7~Conposi tion 7 Chlorinated rubber- 1.3 type Conposition 8

3 IR

‘Acryli€ resin-type - _ 0.71 Composition 9 Vinylchloride r -type
(. 41 Conposition 10 Phenol -al kyld resin-typ 0. . 63 Conposition 61;
~Rol yur et hane resin-type 0.39 10 Conposition 13 Fl uori.nated

. riesi n-fype 0.13 Conposition 14 Fluorinated resin-type 0.11

" If}lote:' The oxygen perneability was nmeasurd® by a gas perneability nmeasuring
- gppar at us of Product Science Research Center nodel :(manufactured by Rika
$ei ki 7KK, ). 15 which eonstiulgsm ar eReiorr opeuresiony fgsien is aubstantiply reduced -
';,_homn"\ii:fi Table 3 that the test pieces obtajned by the _cqating process of
fhe present inverRY dheR%ocess of fher Presand inyentio and dt ds fé’lerPEX possible
Qonparative Exangles .in the anticorrosion properfies (salt s tests and
dalt water imersPo “l?srelg{‘gfuﬁrfﬂlﬁrﬂgﬁ é\’eaﬁgg?fprgﬁ’ﬁ’& pép%xes gi%ecoatmg
‘Weat herability (qgg%{ﬂ ne weat hering tests).to the conventional coating
Hayers. Further, "Tabl’e ‘4 indicates that-the oxygen perneability of the to
joati ng | ayers usgd in the process of - the present invention is S
substantial ly sn@l dndieateshe srgistepednBabaki Markt t he conventional 25
tp coating layers. This indicates that the oxygen perneability -34- -
Ahich constitutes a, major corrosion factor i's substantially reduced by the .

‘Arocess of the present invention and it is thereby possible to
stibst anti al l'y inprove the anticorrosive properties of the coating

]
b
1



| dyer.. [err]
anti corrosi ve

substrate "a zinc-rich palnt or an epoxy resin

airzdrying to

t foll db § t di at t I
e (10 bbb ng (AR BaRLbPeeti Mot Ethrad el (R AR e

i ndi cates a registered Trade ' : -35- CLAIMS. 1. :  An

coating process whi'ch conpris rgrf"? applying on a

coating, followed by

produce a priner. coati ng3%yer having a thickness of from 10
to 150 m cron€LAIMS applying thereon an internediate synthetic resin

cont ai ni ng copbiynerappnpmgdomfafsmthﬂate) aG(h:md-aﬁ.d}ﬁ qiaim’é Iomraml fi
from5 to 45 rml r.%of.cyc e Iy, ol ar, % o
al kyl - vi nyl T5oHE C-PJf%'bei 4&){’{5% t?ﬁ % j% rypiig to nyI

Ty

ether argl fromptodacgia mrmex%mauxtedmmam t@'ti)clqlepii yafsocyanat e,
fol | oned by ai fr&ﬁyi@gté oY 23] q,;ii&eor?s.t op coating layer. 2. The

&10 i'ng process accor di q.rg to claim 1l wherein the internedi ate

. anticorrosive

synt hetic resi

SpPLBIRE nEheLeoR I tFRE AN SRR (7 ho

‘group consi st Ié@aﬁn@,ﬂ £IROwed By cisidrmgingg ﬁo’:l:pﬁmcfe eth dproermeriidte
r coating, a vinyl resin coati ng, a
tar-nodified v?%%?féé ?%’eg%’ét%cg

coating, an ep

10

15

20

25

{iii) applying thereon a top- coating comprising (a)

a fluorine containing copolymer composed of from 40 to 60
molar % of a fluorcolefin, from 5 to 45 molar % of
cyclohexylvinyl ether, from 5 to 45 molar % of an alkyl-
vinyl ether, from 3 to 15 molar % of a hydroxyalkyl-

- vinyl ether and from O to 30 molar % of other comonomer

and (b) a polyisocyanate, followed by air-drying to
produce a -top coating layer.

2. .. The anticorrosive coating prOcess accofding to
claim 1 wherein the intermediate synthetic resin _
coating is at least one resin selected from the group -
consisting of an epoxy resin coating, a tar-modified
epoxy resin coating, an epoxy-urethane resin coating,

a vinyl resin-coating, a tar-modified vinjl resin coating,
a-chlofinated rubber coating, a urethane resin coating,

- an unsaturated polyester resin coating and an acrylic: .

resin coating. .
3. The anticorrosive coating process according to

' clalm 1 or claim 2 wherein the intermediate synthetic:

30

resin coating is composed of an unsaturated polyester
to epoxy resin, -glass flakes and a curing c_atalyst_.
4. . The -anticorrosive coating process according to
any one of claims 1 to 3 wherein the fluoroolefin is -

' chlorotrifluoroethylene and/ or tetrafluoroethylene.

- 35

- _ The anticorrosive coatlng process according.

to any one of claims_ 1 to 4 wherein the alkylvinyl

" ether is an alkylvinyl ether containing a straight
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a chl exjhiat'ed rubber coating, a urethane resin coating, 25
unsat'urat éd pol'yester resin coating-and an acrylic. resin coatkgg. 3.

The anticorrasive' coating process -according to claim1 or claim Céherein
the intermedi ate synthetic resin coating is conposed of an unsaturated
pol yest er ~30 to epoxy resin, glass flakes and a curing catal yst. 4.

The anticorrosive coating process accordi ng to any one of clains 1 to 3

wherein the fluoroolefin is chlorotrifluoroethyl ene and/ or _

t:et rafl uvoroet hyl enéhain or biddhcH¥d GHLIES ial&kyd0rotd BEOEAFS rasmoRditeg to
any oﬁeﬂ_of cl ai ns to.4 wherein the al kylvinyl 35 ether is an

gl kyl vinyl ether c n?%ﬁt?ﬁr}'nga Mer ai ght -36- chain or branched chain

gl kyl * group havi ng § r omThe carSt oo iateonmating prboicesantaceordisig/eo
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utylvinyl
‘vinyl ether is hydroxybutylvinyl ether.
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