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SPECI FI CATI ON Met hod for Applying H ghly Durable
Repai r- Coati ng Technical Field 5The present invention
relates to the nmai ntenance and nanagenent of coated
or coating-free steel structures and nore
specifically steel bridges, steel buildings, steel
pl ants, and steel -nade cargo nmachi nery and tools and
nore particularly, to SPRCHIESTION net hod, which can
ensure high duration of the repaired parts, while
Laking i nibetbehrcpniying Highly Rurahlc Begtr-Gmtvg
efficiency and the prevention of occurrence of any
envi ronnental 10 pollution when practicing the
TechhRRBFfeI£0at i Ng works or constructions for controlling .
or suppressing the deterioration of, for instance, -
SURHe BreSédiligbertndatto 16 hRe PidglRGRe 0dndC afah@gIn@Mt of coated o
thereof to thus substantially extend the service life
coating-fred eteglastmictuBesc kg moredspacificaliy\steelt yilgest steet butldingpisteel plants,
coated or coating-free steel plates or sheets, there
and sl anagde e, megaRe sidhiop h@@?ﬂ@&"f PIHSHERR 0 & prpgessing method,

. bridges teel, buildi-ngs, steel plan nd . - .
whiclg gt ¥ 318 i TR roPSRR el Wi (R ot ppsideration the
achieP&REhtT SN idhoBgdiasy SPA! @k HBGARAUSE bé@krence of any environmental

infrastructures. To enploy these steel structures
pollutvie rwitsh @xdceigg dthpefdpaia-cofitinig Mewkd tor waniisthuding ufol econtrolling or
important to maintain and manage them for the )
supprpssingsibe ideteriofativh el danmstanennseehya gowcius idoa towhi progresglod corrosion

20 proceed with the el apse of tine. At present, when
there ﬁﬁ@@ﬁéPﬁﬂmﬂﬁgyﬁgﬁﬁﬂFm%éﬁﬁwqﬁgﬁﬁgﬁg3%Wnkuch a stee
structure, the engineering nmethod as disclosed in the
non- pat ent docunment 1 has served as a gui ding
BackBfdu¥d At even in the fields other than that of the
Steel bridges. According to this engineering nethod,
t e gedtdmgussssifensied e dohthre-frivesteoltpdataabr fdeatsetheod have already

for instance, a bridge over a railroad or roadway
been gietishedulf9r iwaiABes: sieeli hitglzen sloghbreldings, sfedlinkeys, 28d fisplmade cargo

AR SR BB DR, SUCh TR By B8

emp 8, LA RPN ABITRAG AR U081 2XRHE Bhpora
maintaln S@Pmhagage! themdby texXpe&Rtoh of iesapeafrbheaiesoraiRibn which would

greatly influenced by the salts which cone flying,
proceodhiviith thekélampeiafttone onsAdpresdnit,owhtrh practicing shey ecpair-coating work of
such a steel structure, the engineering method as djscl_osed in the non-patent document 1 has
served as a guiding principle even in the fields other than that of the steel bridges.
According to this engineering method; the coating systems used for the external planes of, for
instance, a bridge over a railroad or roadway when newly constructing the same are defined
while roughly dividing them into coating systems (a) used in the general environment; coating

systems (b) used in a slightly severe environment; and coating systems (c) used in the quite

severe environment in which the bridge is strongly exposed to the sea breezes and greatly

- influenced by the salts which come flying, while taking into consideration the corrosive

environment of the place on which the bridge is to be constructed. Moreover, the recoating
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envi ronment of the place on which the bridge is to be
constructed. Moreover, the recoating systens for the
foregoi ng coating systens are defined to be recoating
systens (a); recoating systens (b); and recoating
systenms (c), respectively. Further, there has
| i kewt se been disclosed, in the docunent, the
systeazefor fhcCfatdgolig doafing bestannaict defined o b rédoatigy Sdtehis (a); recoating
the primary coating (or undercoating), the ) ]
systepst(b); npdiraavatingdydeins)(c)k oaspeaiyelyahartharethenghag fikewish peen disclosed,
. .cqQating 5 .. It is also disclosed . in the docupent )
in the flagumezt das therdiceidonster e cordifigping ﬁ?&e grhend; the primary coating (or

ndcfRlg B8RSR FuRey Y TP bR RIS PRlRe,

condi tion corresponding to Sa2.5 prescribed in

| S0O8501-1 and the recoating system shoul d be one

capaibl dsofdigtwedpini glei decuntvat shatf aceordoredid ithn prescription of the

corresponding to the secondary 10 to quaternary )
condigioning, ohihe grhend, dhe ibdasting enethoq shaidibguessried puigshes o attain the

t he power-driven _and ally.drjve inery and .
surfage, GPATEO COTFRSBANIRRD it BEE-7 AT bed i BRE N ating fpoating system
I y I . chng LS 1 t1:
shouff e HeXab I E B pRu BN, HEXNG Bl o hreBRElng fo the sccondary
to qidierhy! KrBe BlHi the eitfaly Gbtch, (thdhnidiRS Qstn@Chdth GUE Spowed-driven and
prevent any contam nation of the surroundings and it '
mamneadlg tdivan gizehinecieadd tools) thae betrh edopiahth, mbkteofn@respab@nthe primary
docunent 2 states that the 15 renopval of thick rust .
kerer (hibasiing tashpigse)on theempsitexpelland tochniges cwnda thqgerenging process and it
nmbi natj.on.of power-driven tools is judged to b .
woulf ¢ G EICRFHIC A PR iGE A ploa R Yo R 7 Gl s groundines
Abrehi 3daF COHRRHL [ t
and igg:gset% \r/lle%re V&déaﬁ bihel RIRY Eihd g{f)ﬂ-pﬁt&t] dﬁéétﬁs\%l\iﬁﬁ gtates that the

en the corrosion séverely procee
remoksli BE (Hifle ridtagbinng doBoBied-redMtholdRalldy Wedl dsii€ a combination of
recogni zed that the blasting nmethod is the nost
poweexicizbh ¢ortls tsgiubgedyteebd osuffmienyiang ouwface pecamaggement for coating and
durabl e repair- coating, but the 20 blasting nethod
that i i5 oaBoT fogiempxe Stiksa Pidbiushebsstied wheatths potfRyorhigyerely proceeds

oA S SHEENICL IR L B i
is m@hogyéicgﬁ&g[ tkaﬁﬁcllﬂet fdm:\é:rg{en 2 UthhP P di QubaBR repair- cc%aﬁiélg, but the

surroundi ng envi ronment use of, for Instance,
blastip@Shetho® 3 fBBIrah viafigus bfdbldmvesdhethati thmag hd&edn influence on the
grits. 25Wien the plane to be repair-coated contains
surropmidihg savitonmutme dael ta Hergenerativh ef edremendoed woifd amsk grioat deal of dust
renmpved prior tQ the practical repair-coating )
and thgleft a0 greafly e %ﬁ@@gﬁmgh%wge@@ﬁma c@usindfurir gstance, the

post-yBaRi B bk MR R ErkS: s Gt orm ned

using, for instance, a chloride ion-detection tube
and accordingly, if the adhered anmount of the salt
eXwaed thetpignef tonegepaigeamred coanmipemotis silbadherddi thertto, theesalt should
former should be renoved through, for instance,
first \Restemeyedi nrivrwiet ge. prasiieal efepairiseating epergien) fromasheof cases, the
hi ng canpot be di scarded to.the surroundin 2
acceplgR)? (AGRIENP! A SSRCT At yPoR i @ BEHA e ot dp0me-NaClin’
i, I ' gre s
The RE8RCREDE I AercRb iR e 160 blee PO TIP ERSRidclion tube and
accorBIr@Ke it IHAChdRBMd! RAKAGOf Fhe bdI1E cXREALHe! fBkiodin2Ohatifium permissible
recover the sanme and then subject it to a separate
wast e-t r eat nent . In respect of the step
subsequent to the ground-conditioning step and the
adhered salt-renoving step, fhe coating using the
coating system(c) is, at present, considered to be
one having the specification capable of wthstanding
t he nost severe corrosive environnent, 10 but there
has been desired for the devel opnent of an
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the coating with the coating system (c) according to
the blasting technique as the existing technique.
Non- Pat ent Docunent 1. Edited by Incorporated Body:
Japan Road Associ ati on, Handbook of Steel Road

Edge- Coati ng, published by Maruzen Publi shing Co.,
Ltd. Published on 1990. 6. 10 Non- Pat ent Docunent

limit 2the oinhed GhByldMekemobd thiro@sta ek nGlakddeAWAshiAg SWthwater.  However,
"The Current 10 Bridge Engineering: the Forefront of

the wiier Eregi foeché rvpsbing Goandinbe Risserdsd itdgbs samolr@ing pgvironment and
Publ i shed by RI SU KOGAKU Publ.i.shi ng Conpany 004. i
accorgiingly sthfsa teshridps cuiemt Irem adifional garoblgmy ewich 1@* great expense is

.Di scl osur.e of , the |l nvention Probl ens. That .t he L
requiy5n £t SUt b R SRAPEISE BT ORink Y 4k gt thgpaste tiuid
to FQBvRIBS Slthe hAWVEHBH biffed & (BaQEpAGe MhsRABPRER NG and |
Oroprogess?ng %%?%ogﬁggﬁerepaﬁfi%g gnd coafing a coated
or coating-free steel structure to maintain and
manage the same and to thus control the progress of
t Ha wopacboF dhe sieprsabsequan Phthengromuhicanglifioaing steprandythe adhered

and effectively ensure the high duratiaon of the .
salt-reraguing XrFpp g COatiRg Usey %Rwﬂ@ﬂ%ﬁ@te@b i Tgretl P cBsidered to be

one }Iaglgr%%ﬁia g%%c?ﬁﬁ%gloﬁ %E?ag%?es @fg ﬁlﬁﬁgm%}% B’ﬁﬁ‘ggﬁt é%‘f@ %llr&q&l environment,

ans

but (KRAREP b s¥red fHEhR [RSEBPmEMVEN Q‘fgéﬂééﬁné’ @Rfthod which can ensure
devel oped to solve the foregoing problens and the

the dgtasibn tidetiesiftois Hghet dhdnothat aohigvad ettho dsd off thhicgiing system (c) in
durabl e repair-coating of a coated or coating-free
orderstop gktend rarcelongate degpetied md thiereptiepentipe; operations as a means for

o5 N S RTBE e SN SO GinCht et s, Toe
details of the coating system (c-1), as a typical example of the coating system (c), are as
follows: after the ground is conditioned and, if desired, washed with water, the following 5
coating operations in all are carried out: an organic zinc-rich primer is applied (300 mg/m°); a
primary coating of a modified epoxy resin-containing coating is applied twice (240 mg/m?);
an intermediate coating of a polyurethane resin-containing coating is applied (140 mg/m?);
and a top coating of a polyurethane resin-containing coating is applied (120 mg/m?). This
method is thus quite expensive. The patent document 1 discloses a paint composition
which permits the formation of a coated layer having a thickness of 100 1 m (as determined
after drying) by a single brushing step to thus save the cost required for the repair-coating
operation and to thereby reduce the number of coating operations.  However, there has not
yet been proposed any coating method capable of realizing the durability of the resulting
coating identical to or superior to that accomplished by the coating system (c) as the guiding

principle for the maintenance and management of the steel structure.

As has been described above in detail, to solve the problems associated with the

maintenance and management of the steel structure, it would be insufficient to practice the
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that the rate of exposed surface area of the ground
is not |less than 60% and B. appl yi ng an aqueous
sol ution of sodium carbonate having a concentration
of not less than 5 g/L and not nore than 500 g/L, as
a prior or prelimnary processing solution. (2) The
nmet hod as set forth in the foregoing item (1),
condMiSHiSd Bf tHRSrQIHAY B 1eaRAT d0ME Aghded R tirduph Washitpewith water and
step Is carried out using a rotary grinding tool .
the sdatiaf vatnticboating systeret(e) hdcording &t thegblpstingl technique as the existing
conprising a central fixing nenber for fitting the
techgign® to the rotating shaft of a rotary driving system
and a grinding plane conposed of a grinding plane and
a grinding peripheral plane, wherein a part or the

Non\-gjagel,\};? (Ij)z)gﬁx&ﬁgiﬁﬁ ﬁgir‘n%f@afr}ﬁ)ﬁogcs%ﬁgaﬁq ) E@(ﬁaﬁ%ssbéiation, Handbook of

avi'ng ‘a Mbhs hardness

,Steegﬁo&i ghss-chhai, ?ulﬂisﬁé@ 6y IM@iuesoPablishing UEd. Abel. Poblished on 1990. 6.

ensity of not [ess than 20 particles/cnR2, wherein
10 assum ng that the height and di aneter of each _
projected portion formed fromthe hard particle and
the brazing material are defined as H and D

NonGFRlE TSttt 15 PARp Dbl BB R0, ARk e Curer
Bridff SEIRIE N E Bpieloft b thd PRk fClr CommEadeaBRREOl and Stecls”

cl'es projected and eéxposed through the

PubBited 89 RIGH ROGARTARIBIGHIR! @oripdny, 2004, £2.0Si ng a

virtual circle 15 circunscribing the hard particles
of the projections, the average rate of- exposed area
is not |ess than 10% 3) The nethod as set forth in
Patephi@ogusnaeng di HgArdWAr131#6%r  (2), wherein it further
conprises the step C of applying a highly
corrosion-resi stant zinc powder-contai ni ng paint
. 0S§ L i conprises (A) 100 parts by nass of
Ihm%&%?%ﬁ%?ﬁ?@g&@ﬁlthe solid content by mass); (B) 200
ProBiends U9 $hPBiveRtibY is@Sohal  zi nc powder; (O Ito 95
parts by mass of a corrosive ion-fixing agent; and |
( DAc2Oirtghy, Tt 308 phjetts obhenpresens finventen @ PEOVigH flaengineering and

the conpletion of,  the foregoi ng st B. (4 he
procgERi, Aalkods & TPRITNE: P, F9 MG AofoatHeOk SPét&Z%‘%%e Sfeghgtrctne to

. (1) to, (3 erein at, le t i’ .
iy 1B TP B 795 AR PRL GGl BF 10 oprosion v

t ; f bi@ireS e Mhifh @irdBon 2 the repaired parts,
Theg@?#ﬁ%%ﬁ%?ﬁ%%ﬁ%@f%%?gg%ﬁﬁﬁgfﬁ t he forgzoing iten1(3)? ?
whih@kRieNintd) @ossipativen the( A)regaing protiong asiociatesls withothe agpnventional

organic resin. (6)The nmethod as set forth in the
techhmpuegoi ng item (5), wherein the inorganic resin as

t he conponent (A) is an aqueous di spersion of a-

partial hydrolyzate of an alkyl silicate or a

wat er -.sol ubl e _siljcate represented by the genera
Mea G SR Prepls

_ Eé(in the formula, R represents an _
! AR yRriiche et e aglrsahect. forgin
problems and the gist thereof is as follows:
(1) A method for highly durable repair-coating of a coated or coating-free steel structure,
comprising the steps of:

A. conditioning the ground of the coated or coating-free steel structure to such an extent
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- the girth€oé @pRlzing 2B ROIIORON B AR R ePHY

(7) The nmethod as set forth in the foregoing item

(5), wherein the organic resin as the conponent (A)

is a nenber selected fromthe group consisting of

epoxy resins, acrylic resins 5and urethane resins.

(8) The nmethod as set forth in the foregoing item

(3), wherein the conponent (C) is hydrocalumte or
that MEdERTREG & surBike IR Pl REuASs 56t ledsahah6dNR; ddde

oregoing item(3), wherein the highly corrosion- ‘
B. I esigilying aZ hqeopsvelatier ondodiumi ngrbpzitebaxdogrp esidentration of not less

further conprises (E) a coupling agent. 10 Effects. of
thant3h@L land ettaern than 500) gL st prise o8 a@@g:l,matrﬁ @rocessing solution.

(2) g;?%ﬂg@% o ia% égﬂj@% %Bﬁg ﬁ?rgg%qi{;;é gl?l?{g.#,?\%@%%i%ﬁggg%pd-condiﬁoning

LS hSRULLL A% 2LOHACE RAM) b 1R Wik oRkitts of a metalli
opergté%%ni e nggls %ﬁrﬁ]ﬂg)u? géllﬂé b 5%%@%1‘%%@ |§n ondikts lof a metallic
rotatﬁg SenbildRbprisindes BdrAd] fikihe neshtr qoiefittise tiesadm th the rotating shaft of

effective 15 means for renoving firmy adhered rust o
a roRfy adviag eedern aindas pindiag plame esmmostdoof a grinding plane and a grinding

corrosion-resistant | ow all oy steel such_as

peripherab sfherwiere ermet asribe phglesteme o taemetalksjoiting paprd is provided
wit i jRefes TR Fdot BBt apnd o byl BRRASTE @ surtuce
: f%%% (if%ly tl%ﬂdiég ?a#i%s/&ﬁmﬁé}é' a@ﬁﬂﬁ&% Yhic B8 hf@fghf A&l diameter of

ro

dﬂn@?é# nor 0 prevent the scattering of —any

cachHrbiested P&rﬁbﬁ‘ CorEdARSS 11Rf habd Parbleiang tlidieagiag uiateiat ere@efined as I
any polfution of the 20 'surroundi ng environnent, that ]

and Di rd¥pactigelpethatagermgt & Benoabass tHand¥00dustandrble average ratio: IU/D is not
tremendous noi se, and that the used grits shouL@ bﬁgmﬁ .

less ot 0.8 wuk whergind whee selgriating the raigeliFgpesed \weayolse did particles

S Ch TR PR R M R
circ@gs%gﬁ)ﬁgggc% Fl%rgi{zdrﬁ&eso bt gTeE%'SJ%l:ﬁ&{s[ Hfet éb'é?ag@{rﬁg SHRDHEEd arca is not

ree ste [fate or sheet,

less fandbé4. oni ng of the ground does not require the use

of any bl asting technique and the present invention .
(3) canTkd insihnd e sétHforth s thefformgyingtiep dh onédhiwhgreww it urther comprises
wat er which is required when the anount of the . -
s Rppatipg,paint composition

whioh grits vy O athasdutrart P SRR SpiOf bl GhRflpPAdex @ 200

| . . 9’@% Whyingask 08 H chir&di®onifiking agent;
o 8%%8?@%%&%%@%?%@@?%? 0 am)/[ envi ronmentlal . mgfg 7
and {9 J00tb 2000 Rarts BE nfzes s0Sioleent st divcempldtion odishe foregoing step B. -
chloride ions remaining on the surface of the ground .
(4) af t Fhe tobhod amdéttfocthiimgny peaeihtha forggeng demes| (1 hior{3), eherein at least
t hrough washing wth water, but are converted into ;
one epted Ber 5. Apoliat dehRESEe ot 868 HBIRANT GRS e ompletion of the
P further fixed. The present invention can thus provide
mf%ﬁ%ﬁﬂ%&?*% urabl e repair-coating method which can
(5) S| 9Phd hEHal ¥ sEERHGSnttE ﬁ&@é&iné ﬁ%'(‘?aj%%l?&éaiﬁgﬁ@component (A) is an

coati ng and can reduce the occurrence o

inor@MY feSIN TR BA Bfgapieledlhi on. In addition, the present
Invention permts the substantial extension of the )

(6) ser Vhemethofl @s oét Brtbeh th foregoimgiienn 48), Mrerein sl iporgaric resin as the
certainly, as conpared with_the ¢

vent.i onal .
comSe AL o S 2l i B e S e el an ko sfat or &

G SRS ] SRR Wbl RGIGONSH, 40 formate. 7

the foregoing item (1), the highly durable
repair-coating nmethod according to the present

i nvention conprises a step A of conditioning the
surface of a steel material &f a steel structure as a
subject to be treated, for repairing or 15
repair-coating, according to the surface preparation
such as grinding, polishing or shot-Dblasting
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20l n the (ground) surface preparation treatnent in
the step A the nethod used for this purpose is not
restricted to any specific one, but suitably used
herei n include any conventionally known one such as
the shot-blasting technique and those which make use
of a tool such as a grinder or a disc grinder, which

repr&OHR ahSMli hetl bt h 306 §ositive umbyr Ghpindstana (o 45) and colloidal
grinding disc fitted to an electrically powered

- silicg.otary driving system The present invention 25 nmakes

use of these neans to thus grind thﬁasuLface of a .
n

(7) subfhemethodts set Euthein e Torsapngieak (VT hERAY the R&Zanig Fesin as the
f ed f d f t . .
o ARS8 RO AAE S ARS8 Sy B s

subj be processed]) of the ground is not |ess
mKiFﬁhﬁgéhﬁégThis is because, if the rate of exposed

(8) SUr RS geodtasi St 1fB8H i NBE (610%6ing ilefr (59, wheroir thefcomponent (C) is
corrosi on-susceptible points may remain on the . }
hydrsedlfiratte ooliydrotslelipect to be treated in a high

robability, the rust would again gr in cas e .
©) thelsu n}eﬁa% #sssqiderts b the ERE w&er%?heﬁ?wbﬁy corrosion-
.Subjected.to a repair. treat t,accor.di .
resisGg PG & M soBArORe 8P Pt DL FEPSE) & sbifline agen.

surface of the subject is insufficient in the
adhesion to a |l ayer of a paint even when the surface

Effeb of ¥l Bieilod © @ paint-coating treatnment after the
repairing 5 treatnment according to the present .
i nitentdsonf caSesisthe i growmdycardimninghsters hae comventienally dbeen carried out
shoul d again be repaired within a shortégFrLod

of . )
using jappowareiriveniteoly b BI9St gf] the, repyltige ggagg Bdglgpefcgelglcles have still

beenlaf e ?]% ﬁ‘it'ége : gﬁ,{{iﬂy %@%%ﬁ%ﬁﬁ;ﬁ?hgﬁ#@é%ﬂe i9%e only effective
meaﬁ‘ﬁ%?t Le%baﬁﬂ%tfuliﬂ]? LA G nBX PSS edivarticllaesradi®d Rfifaces and on
€ grouna i er

pre ably set at a level of not |ess
corrdsiiiret3nt Theallipndsel kidh ds ditesphefic barrdsiten rdsjstaDefel. 10 However,
After the conpletion of this step A _the subject to .
the Wastinp eedthailjue sufftrs irew bjvieotedfirsollcms Epthat B redyss gy fypensive cost
an aqueous sol ution containin sodiﬂg%ca%? nat e

for the jpeptegio PR ASHPYABC ELS gtl(glo:p Sha i OB(fe? &? prevent the

. ' . tj ' . ' f .
scatlBifF G PUR STy APEBRRES of BrhPLE L ebhiel o AY pollution of he
surrc%glhg% én‘?’ﬁoﬁ{lelﬁgﬁlﬁpﬁ QR USRS laBctinidit 8CddsY &1d SirtBEndous noise,

esent on e subject to be treated and it can
and 08t @6 uRl gHec dEid Be pbe-tesateeidardomdondingly, 6f would be very seldom that
surface. The prior processing solution will now be
the fdegoinghedmiquenpeatigooadly adantedfroRUPHEOst ep of
treating the surface of a ground with a prior
processi ng sol ution has never been used
conventionally in the i1 - j i
{7 CkEraie B pretial ep BT o MR el L RREL BT £ 8l cture of a coated
or c&a@iﬁ%fé@ ol [‘;1% oCQRYE R Sfhditiodtny dardbevsd dudsicarefse the use of
corrosive substances adhered to the exposed surface ) ,
any Blstifietegirguichidyhe padscafincortioosan elimbnte hauke afany stepgof washing
804- i1ons originated fromthe adhered _salt and fo .
withewster iwhicht fseredeised sdherahe agnognt af {hecadhersd fal{eexceeds the maximum
surface, .25 whjch is required for the subseguen . .
permigsble My oced8e Present Hg‘f Ryop ﬁgusagsqn?lﬁsaﬂ}eoﬁ&gpné and high quality
i meg...coati.n T f f | & 3 fant i
srouieP O g B s e RS, RS oAl B inguffctent fn
wi t hout any mai ntenance and nanagenent and the stee
structure would suffer fromrecurrent rust-generation
i f corrosive substances such as CF and 804- ions _
coexist with the steel structfure. Anpng the corrosive
substances, cr ions are derived fromthe salt

conponents adhered to the structure and the step for
washing the same with water included in the
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(c)Application of an aqueous sol ution of sodi um
thiosul fate (concentration: 4g/L) (bH 8.6): There
wer e observed spots of rust in a density of about 3%
(by area). 20The foregoing results clearly indicate
that the al kal i ne aqueous sol ution having a pH val ue
of less than 9 never shows any desired tenporary
the bath dosCaidPsichoe bf 861 énvirbamestdCholAitiba ARG ttRIdprrosive substances such
anti-corrosive effect is observed at a pH val ue of
as chiwidenione renfeaming 2n the dutficet ofathd @ogind adigu dwusordgiamingoifeatment are
of .sodj um carbonat e showed .t he npst eéqellent

not efigatsdihgough tTaskiBg vgsh valeeubate carpritdinte harmeless sbstances whose

ueous..sol uti exan ned., The inventaors of this .
harm el GRS SRBGRRRb o 1 P RGeS e Tl Bpvide a highly
Q . I o - ..
o RgSROSNLL BN 0l O B RSP LBl 4 he contng
and eangtaer hticoturtdiee fodraaganngonimenthll pollvi®na r elaudddition, the present
~ spots of rust were observed when a 5g/L aqueous L
invergioni pgrmitsaithi onbatantivbbxiensoon obibe sppidedde af steelmyctures easily, simply
all omed to stapd, overnight, ile.there was not
and caﬁéléﬁg SCTHRNE R Pt EPBELYSKe rust when
usi ng an aqueous sodi um carbonate sol ution having a
concentration of not |less than 5g/L. Separately,
Best MIGR: 9P CaEHiRk OAittheTdveiBiohequi red for the generation
of such spotted rust, it was found that the higher
-t HEheomreaninveitomnwitil besaxghaimadda dbaiidiebvs ol ut i on used, -
the longer the termrequired for the generation of: i
spots heskleonydescribagr aboypdaithe deregging titger €)wths lupblyrdusable repair-
.the formation of ot-like rust after. 2 da so%ngn1tg%. ine th
coatisp Stk RSAIRE foh HesPTsHeml i OB LRGS0 GIoPon G cronditioning the
o) -1:00 Of / [ t [ f "
surtab B¢ SRR ALY @ sicollrocsl a8 Yl B oo for reparing or
repaifBRtingatdcofrdffy the Y isaffafd QueSEAte SAbMt AONrinding NBolishing or
concentration of 100g/L and the period of tine
shot-biastitigr techrfire tt veclyanextenti that thd rapof expokel yunfste mas of the ground is
found to be al nost proportional to the concentration .
not lggs e 6RfvicBsa sebTdrPE AT M OB aBBIVIRG #h ageaNe alution of sodium

t hese two cases. .There s .observed anot her

carbgnats F@&H%?éﬁkﬂgﬁﬁéﬁ?Wﬁ%a%QHnthe 10 concentration
range of higher than 100g/L and not nore than 500g/L,
different fromthe foregoing proportional relation
obmahy egofi) subface preaatiba tledidnafgihrestédy AMte hethod used for this
100g/ L and the generation of spot-like rust was

purp@bs e wetl rafttieted 60 day sspecidim phe, applsutahly onsedf hedam include any

convergieal BT TICBO8 G ShorRIEiig BrpaHue §1 igpes hich make use of a
oo S SR S FROETR A4, obson o
grhldgr%;&i‘:s‘é il t@fan%i‘éﬁtﬁt%l&gﬁtiv%e?ecf gl AdiREngd E‘%s@etﬂﬁ.:fﬁ@ ffeSent invention

, and the term nati inhibition o

makes WSé DRSS MtARNo tar driid thasiifacefof alzabjeorte deitrgtetlac kech an extent
Specifically, the prior processing solution used )
that tey gite € exposagusotiaces gevau it cxapisdn audacsohreai oh thavsukgect to be

a copcentration of not |less than 5g/L_an ot nore
procgsfeall | SerbghtacoTiien 96 heoTibiseh iy be b ?S&éﬁﬁéﬁﬁﬁ{%@@ not less than
o, harm.ess .t o the-hum ' o
60% gt Y En R kg RV e SR ull S LB 3 Jgoe mumber
of cot@sidbR-suleHI8 pBFY mal BEMBL A thPLRERSIMGud Rt Rtreated in a high
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certainly penetrates into the remaining adhered rust
to thus passivate the rust/steel interface and to
thereby term nate or control the generation of rust.
The prior processing solution -can exchange the
chloride ions taken into the adhered rust through the
surface-chem cal action 25 of the corrosive substance
probaWilify, Si3rhaRaiued bens ghv ihédse thierciik aubjde i€ aspabRoted to a coating,
are thus released fromthe corroded surface of the
but simplyl subjactect tor @ repibemg treetrsnt ecediog ta the eaginaeringr ingthod of the

whose rate of exposed surface area J.s nqt |esg than
resegb U ticl B fschuriae of e Bhiesb SdaniiHcrn by afhegien o a layer of a

. [ Ssub . de, h b -
i 835853 RS SRR § 0 0-E BB CBR b i

treatrtﬁ t%k&ﬁir%st AhPhREntRLAGERE! NITRY Ul b casE V@R si’é*;‘@??ructure should

ere wa etected salt adhered fo the surface o
agair bercphied withires ishbrt ipdried of tign Foothintasdreslse taraof exposed surface
1, 500mM2. | f applying the prior processing solution,
area ofthe geormidrshong d dgtsel b levad of mtﬂ@s@gé@ 6@%col grls suitabknigdhe present
d the steel struct never

inverypded eﬁgﬁ% S Srmoget uefice 25806 36 PERRL S FBRY Set at a lovel of not
i Stour e i dhet.ed . sites. This neans
less tgﬁ%?é }tdhe 4([:%?1? S ?glﬁllgﬁﬁgrgégﬁilg%afél?ggﬁ%? s are di m ni shed.
In this respect, however, a steel structure to be
processed whi ch has a surface whose rate of exposed
s uf fiercciee aspletisn nOthid ees AL Hisrsubii¥b rbevitdatdd io tHeasubjected to a step
undergoes the formati on of deep adhered or fixed rust

B of applydng freraqfieam sohdiopocqptaibingriodfum sarbpaale@p @nprior or preliminary

rust - generatiqn, even when the sur treated

- face | .
procaiyink SAURPRor PHSBBECHAESBESOIGAR PRTE e GYEHeryi ey comosive
substélli]nc%: i tt(!;] it Ld Hv%élrgaﬂg?ltﬂe ct%{ercﬂéﬁ Ut c%ﬁ‘rg)gﬁﬁxshgﬂgﬁﬁglg' Cg} Sictive) sites

e surface has been treated accor t
presehD6n {IRY QBN G Bt eRatcd 2800t Bardddledt R refoRNPe thed df@Bcondition of the
been found that the prior processing solution may
surfaserve as a detector for the confirmation of the
presence of any corrosion-susceptible point. In case
where the 15 recurrent rust- generation is stil

ohserved even.after .t he. |icatian of a prior
or DR mEpeesis stion WU e BeepBed ingRoredelzy fefov
subjected to the treatnment specified in the step A
then |ikew se subjected to the treatnment specified in
t MEhesdt@PoBrdBink anesirbice b @ gequiid withh ipBidr plocédirg solution has never
conplete elimnation of such corrosion-susceptible

been pe¢chtanvedidBialy én tercpririog. qurropassiatigg Sebmednd ol a steghstructure and

. agueous. sol ution, powdery sodi um carbonate is
this sihcls caTieg ot £8saPEETERSONTe hateysse FeDsknces comosiye substances adbered

tothgr st al,s ft sol vent Lesen

Bbarariets il Bt al BE o Kb hpmy 1 and SO sons

origindddi ﬁ‘@ﬁﬁ;ﬁe Liaked D8 SArHAESRuRhe HREIRRSE IOBEEST BImdl@Rf the surface,
etely been d f the

conp n dried prior to the initiation 0
which i€feqbirdd &8, thé Bebseqia@ncosithogoprotdisss inblditl the afysiication of a primer
likew se found that this prior processing solution .
coating.so TerexpesedBurfaccef d graiadiscite suscepieble égeaseosivh if Has left as it s
.. surface dryness of the steel structure. The
withQH) i BRI RO BARHCENF R el Hrichye Hopldufisf from rocurrent

rust-gen@aHo iiP 930%9)'51% i s%‘gs:’cgfff({egi stu%htﬁeCFDeﬂlidt gbh-ngng fcog}ggt with the steel

structure.  Among the corrosive substances, CI” ions are derived from the salt components
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conditions of the steel surface to be repair-coated
and the quality confirmation of the surface processed
according to the surface preparation treatnent, which
is nost inportant in the repair-coating operation and
such a techni que has never been proposed. Wen
practicing the coating, the powder separated out is

adhefe@MRV &R HRichGe dndl the NSépRRGewashiny |the samp-wifla paderwinciided in the
brush fixed to an electrically powered rotary too

convpmtiomal techrtidnes is thwetpye wuctkcastheiedgadt ep. In this
respect, if sinultaneously using an apparatus such as
a vacuum cl eaner for the aspiration of powder

separated qut, fromthe.sol ut.ion n c g .

L GOV B, e AR Bl e N, BF Al §iehy sotution, the
invertSrslofhi$ VE{?M' I8y o8 Dk deP PIRith 8396 SfuleBliddatt Pfution, four times, at
]nvegrgventeg{a nnsgﬁ%gnplefépy. Thus, tﬁé nmet hod ofotnhé)urlmesa
a fre{icdS e o ohtw/ & MckR o €ar @ld aispatimet be awseaodéd sthd Hatepthe specimen

for washing the steel material with water, which has
was homvehjetehtnl 4 surfase prapsesdion dreatopent e favhgin oftent gerregponding to St3,

conmponent.. This in_tur ermts the eljmnation of ..
the f?lﬁ%wmgéﬂff?rﬁme@n%aﬁ aikaling agucpps S%‘HB?)W%/dag]fto {@ Fregapplied onto the
eskred actual pl re. t L j .
sufal 5 [ s eb AT e s UF en AF sPRRAMAC PR TP tg stand overnight
withih Y §86m08nd lk@Wss&imes WidsS iﬂsP&t&ﬁ‘fdﬂn eheOtorddifords! B rust-generation.
required for the treatnent of the waste water. :
Conséguehds, the &loshdsgrestiledwabobeinddn t he hi ghly durabl e

repair-coating nethod according to the present
i nvention, the nmeans for the surface preparation

treat nent d for establishing a 15 desiyed rate of
© cx OB PR SR SPUR SROBIE (cBtefhy? 10021) @1
1LT€?2%§ggﬁg%ﬁ§ﬁﬁkghﬁgﬁgmg&}any speci fic one and the

e practiced acCording to any known net hod

(b) SUALARaliE o Rflecll affndith [REBRItAHEN0600BnIES (id W) ClThere were
makes use of currently used grinding tools such as a

obsenved apots gf tusidinragiensiol ofedpoitplfé dbwiteh); gnd ndst one or a

di sc grinder equi pped with grinding disc. However,. it _

© s ;gfcaﬁl%af pthaguegus syt P sedvay thiageliate (snpcemtiopns4e/L) (pH
_ysed, as alrea escribed . in.20.the fg olng item

5.6): (BSe S phhergropobid Tt BCe i SErRT % B e
rotary grinding tool is fitted to the rotary driving
systemof, for instance, a disc grinder to thus grind
t MEheSforé g Rbulth@ealibjndidatd Babtepilotias 3g0ecus Goludion having a pH
thereby carry out the desired surface preparation of

valuet b lesautigan Thieserr stoavsyanyr desitied gemporary snloperrodive bifect; that such a

consists of .a netallic rotating _panel conprising 25 a
tempergRy pRfi-cPITRYivg cHesHie o gved ot tiiﬂlfgvﬁlﬂ% of ik RQget P2 %nd that

100 Oitaﬁigiia?r}fg gﬁrﬁg(tén E%fn%%cglg%larg%/rbg{%t\é: %g}“%éspee?r@&gn cgllent temporary

anti—c%fo@%%@fe?tg%% f é"a]k@liﬁé‘&‘cfuekﬁﬂseécﬂﬁﬁbré Ramined’ MK inventors of this

ol e sur the nmetallic rotating panel is
inverfio@ Vhade deontttidted @ithap antéstb&soriav thg @nbifisitibarafnediim carbonate
of higher than 9 brazed thereto in a surface density
presepf imibe pries srochsmolwing, while takirg e ponsidsrdivnghe fapgping results.
di apeter of each projecte ortion formed.fromthe .
As a Rl S SIS VR PPoES b A EnbeIeDaT Saiun Jatagrdg solution was
1o be.H a D. Ct.j : i t :
i Ry RSB yIE SV S0 B0l i g ormacion of
any sbE8Hkd RBNMwRerBusifsh YRRE&I R chBbshid Mlidicd B/ifNa bfRentration of
proj ected portions have exposed surface area
proj ected through the surface of the brazing
mat erial, which corresponds to not |ess than 10% of
the surface area of a virtual circle 5 (sphere)
circunscribing the hard part?cles of the projected
portions. The rotary grinding tool will be described
bel ow in nore detail. Fig. 4 is a perspective
vi ew of an enbodi nent of such a rotary grinding too
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15 Fig. 5is a schematic diagramfor show ng
the construction of the projected portions of the
rotary grinding tool as depicted in Fig. 4, wherein
Fig. 5(a) is a cross sectional view thereof, while
Fig. 5(b) is a plan view thereof The projected
portions 15 are forned by connecting hard particles
not 13s6 thavsHl. a NopsatbBl dmes Sletmbhing thei @he redulretifor the generation of
surface of the 20 netallic rotating panel 11' serving
such a:sotadsuﬁslt weas downict that the higher 8fe conpgrdrating ob socwind:@rhongte solution

mat eri al In resp of these projected portiaons
usedathsé?l%geaﬂae T&méaalﬁrq@aﬁ%a t B?‘fieé‘mémlof %P@t-is&%%d orengpecifically,

there™ n)g% %@rs B’r Jéﬁ % hr Oi%hﬂg Q_l?el %rrzeo yégr%mb{h%ze{p%ﬁcatmn of the
pnor?dﬁ@c%ggﬁg o@D HrRO el Rlatich Mqlf%pr @%ﬂ@ %enﬁ)h%ﬁih&i of spot-like rust

virtual circle 18 circunscribihg the hard
was pbdetved| £f5er of0 Uhe from et gohlipatidn ofishel prious pbeéing solution for the
cal cul ating the percentage of the exposed area of the
concergration f tlﬂgg/ésanﬂﬁh(: iparied of t@@p@ﬁ@l@é(bgéahe gerergliqn ofhgpot-like rust
[ ter_and accordin [

was 5019 CaIBbg PNTAR SO g FURSH TR B AdSFseScRifan carbonate
solutP)%rb%‘EvP %Btthe%e o ?s%(s],tﬁlep WQ %Ned'aﬂgﬁteﬁgr%g)&glpny r%ﬂt;@ﬁ within the

one Projec por I'on (‘edge por
conc@ffafion RAMdel 6 BighBd tHhef WA lakd 3ot 18RS tthid 560 L dlﬂ'erent from the
proj ected portions thereof The shape o
foregpingj rop@tombd ntlaton dbsecvad foe thtetmcentration rynghins ﬁmn hap 100g/1. and
by a m croscope, the cut surface thereof in the
the gefierationiod spiflikerraststastabserved ker afrdayy frgm theappficatien of e aqueous
ive asurenment usi.n

soding i Ra e e e S L) HACHITEON: He SOPRLt o be imvertors of this
II}.VGIRI%? U%ﬁétgﬁﬁﬁg@ thel&inBehfuidn %T%@ﬁﬂé(%}gﬁbcegg% s@ﬂlﬂoﬁ I?&]ulred for the

neasur enent” using, for
convésioh @S GRP Bolsd S@tantd iht@hémn@ésl de, &id e dérﬁﬁﬁh&io@rtﬂhnhlbmon of
measur enent. Thus, the diameter D and hei ght H of the
'memkbgagunmg,mmﬂmémﬁs@fﬂuﬂbm@nm@ﬁmdan be determ ned on
the basis of the shape thereof thus determnmi ned. 10
More specifically, as shown in Figs. 5(a) and (b),

D.of the s ected portio
heTEPHCEt P rofssEgEHob PR fe L Sitrafiy sodfum carbonate
solutfoh! @Mgg dohQiah6 k&&{ﬁd% ssAaf be RAG! Adi AR6S agntm%m. The
concave portions observ on a curve representing th
solutiv@$ @ Uikguidf co‘iﬂjﬂet@l?%ﬁm&@@ td 9 Huade@rbodl @fg the@rtounéing environment
whi ch passes through the vertex of the 15 projected )
and hawingiaomgh pH: welveramgisuired %atedl 2. iPkS@WidéEhp dbs pgort prooesging solution

at least two of the neigh orlng proj ect ed, portions
certmuniy pfmega&eégtaeébe remainieAdhercg g fBﬂéu% Basaléfﬁten%e {p/steel interface
and & BPERELesingh" By SBRRY b 1Bl irha?éé%ﬁ@gﬁﬁéé'lﬁ%t o Hasrype sotuton

can ek&inBAFehRFidR ol 888dn ihWPthe hAfLELRkt ‘Jhkd’i%h%ﬁ‘@ SRHcE-chéBical action
the 6t her hand, the height H of the specif

of thp r@mghedsubgtaﬁdeowuh&aﬂamtm icdefdonthdt ase tlﬂenﬂe fcbinpahents are thus
Ieagth of the Iine segnment extending from 20 the

releagedwigompidic rosrodedistirface pbha sopledrupturehe BWowpdbe surface of a steel
_ rtjions observed on the curve r
matelg

F TaF GiHaDardRirEe pregs mak S i %ﬁ% OF%@% the corrosive
act101!\ O E}ﬁg {ong)él %08‘551%] gul%'fa?ﬂcg a%dlgepﬁé&% e % e heé aP']gllcatlon ofa

connect I's al so poss
100gQf addé@uss s&ﬁm{ll GriynRieesl@hPAY 4 ipfidr BRocREIRY S31a6as, Q:fve@twhen there
| east two measured val ued determ ned on the basi's of
at least two different |ine segnents. 25 The
average height H and the average ratio: H D which can
speci fy the shape of the prg@ected portion are
preferably determ ned by neasuring dianmeters D and
hei ghts H of projected portions according to the
foregoi ng net hods, respectively for the projected
portions included in 4 arbitrary regions each having
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pl ane, the average val ues thereof (average D and
average H) are then determ ned using these neasured
val ues and further the average ratio: HIDis
cal cul ated on the basis of these average val ues.
Moreover, the rate of exposed area of the specific
hard particle 17 at the projected portion 15 can
was Hétkavd sdt béhcdal &) thenNRefaby of IR AES i@l @R affanidi@t of not less than
projected portion using a mcroscope or a magnifying
ljoghgbﬁ.to thus determne the rate of the exposed area
of the hard particle with respect to the di aneter of
the hard particle and by the subsequent cal cul ation

of .the surface area of the .virtual c¢i.rc
o s Bt b S It tma e sp gy e Rowhibg sfhesreh rshapdpreces a color
rdi gl f ' | N&RE i
chan n ctF)d gn ta a 3}) %&\% eén(ﬁﬁra %“HS glﬁj i%lctﬁeg s e a{:uﬂé hﬂay&iern g];c% gsel\ib ﬁgy rocurrent
rust-feehiies eved wWheg hinsistuRa s 2ihere tor s affected sRespar Thisr means that the
the whol e surface of the netallic rotating pane
corrogionesuseeptiblepodrgs aregdimmuishegl. pl akfrethdf respret, fhomeyet, agteel structure to
he prese i nventiqn

rotar rinding tool used in t | o
be pracesied whishde &ipifacs whesseral rf:X@eSt‘;s‘er‘ffg‘aft MR 4y Rafdossban 60% or

. bard or 1he | e of .the [ rti,cle
whic Uty 18 SoBlacHrorc B AR AT ol oy s from e
probieaN 8l 1B HERrehh 8o QbR hiich, ORRA Ahha SheAREHRE GO @ With a prior
the rotary grinding tool cannot be used over a

procddsiap keldtibong Tias ivodldohdicaiehat Thirs st tenthin tortesion-susceptible points
reduce the working efficiency when processing a steel '

on thystadeaihioh hat basotiteatedrgoondingao thy pecooing dens ApediBang therefore,

it hat§ gl?ergg ?031?1’ atﬁn?‘g\‘;}zqu r];&l?)% ?mggqgéllgtg y§ 1;*,],1;112 glagasre?'vg %gt?!t Cde?e%tor for the

L ect i-ons/ r I . .1.cl eg,.a
conr B GAE ) S8 808 ge 0 B S ABTAC  poEe wher e
recurR@R &hstl Beferstitinl ACKIIHSPRINS &fennier KRS BpiftatloB@f a prior processing
projections/cn2, and in this case, the working
solutehf ihei refutad pértian $¢ a@lin sebjectedito the tedatratt specified imtheastep A, then
 large surface area can considerably be inproved. On
likewiigpesubiested t shedreatmenioprel fipd e step S fsdlewied dyttae confirmation of the
increase the_.surface density .of the hard particles up
complg)< ShRiRAtion Of YRk O RSOnRITEBe BB et i ons/ cn and | t
woul d be difficult or rather inpossible to increase
the surface density of the hard particles to a | evel
of Sifed the §Bivr pRockikddy JdekidH Bja8GgLENS/s6Nioh WdeResodium carbonate
vi ewpoi nt of the spatial limtation. Accordingly, the
is acudihglyesepanasi oyt frbmtthe stlation paeryitelsaf theoetveston wigkypresent in the
ranges from about 30 projections/cn2_to about 60 Proj
solutiggt is gAY thrqpghs the fvepei@tigensi Hhjs didigatss thal the surface of the base

ryicles n he obtai.ned by the.determ i on_of. the
mateif by <GFoRRYy dBe8atel briomt> WPCBRPRT oETh Fp7L. O Thus, ahe
. i i . t . . .
imverflrd o S ) REV R RSARAARE (B PIBE frodtssindougon,alo serves
as anlifdiestdt ¥drahe dadredof ihe saMBta@ondieiofitic dbcbbtriidiere.  The engineering
projected portion 15 is less than 300 g m 5 the
methpdtvehish prakerdisegofi owh acpiisreproctssiggisatptidn eretrits H monitoring of the
owde iron oxide nerated d d

p! I ener ri t he. operation a
conditigng ojuigl 64 AU ERe o e TERAT EORE AT Guality jcepigrpgfion of the surface

When t he..average hei ght H thereof. is. not.]ess .
prooeid ‘aqrorink i A U bkl TRar Pre¥hie ATy i ihgprant in the

it- i | i [ﬁﬁk?.l Mhekvtr bnPRbpdsedS tWABH practicin,
repmtlg%%t%%qm)p%garﬁ?ﬂﬁgignstgg%aa%oé 0 e\zilﬁht%ool aﬂé aqﬁne%sure for P s

preventing such clogging can be elimnated. It is

suitable to set the upper limt thereof at a 10 |evel

of about 1500 u m When the average ratio: HD

of the projected portion 15 Hs | ess than 0.3, the

resulting grinding tool is insufficient in the

digging into the rust and this in turn inmpairs the

grinding efficiency. Accordingly, the average ratio:
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desi gned that the exposed area of the hard particles
proj ected through the surface of the brazing materi al
is not |less than 10% of the surface area of a virtua
circle 18 circunscribing the hard particles of the
projections. The use of the virtual circle would
meke, quite sinple, the calculation of the rate of
the chitthee#iegoadeRicparatld dules Ratoded asihi ot mstahibe aliyidiecup-shaped wire
the rate of the exposed area, the higher the ability
brustofix¢chte agr dlentiicedlyt pooteredorotary apd raieayo theesubsogaentiogsting step. In this
but, the_contact boundary between the hard particles . .
respeghdl SIFRIBRGEHFINJSHE Yt FREIMEANIS SYBAT G YR HILeAISF £9Tdhe popiration of

he increase.of the rate of the expo I ' . :
powdsf SepRTRG RIE iyt B P RRTTHfle BpSfer IR hied sodium
carbd@fed Icfseds aRdmED HingCehdit @Rt LG E&8HAIYI PO prevented almost
grindi'ng tool wou correspondi ngly be reduced. 1n
complétels. I eSREs the théthod oNge graanyinventiet cah kimindte thefust € the step for
exposed area of the hard particles having a Mhs
washirgr the stsel wéatetiplghish watearwlbiclh hagconvgationsily %@@n peddor hgremoval of

10% on the average, of the whqle surface ther.eof .

the splf gampeRgntce HHB AT B0 PFENIS el misiion %§ ﬁﬂsﬁgclﬁﬂﬁ frgpired for the
.t ds desirabl e h f e :

song G55 0L 108 pOE S eSS SREARGR R i o end

the nid@PIREEGRentidh KRN RemiRasavide dthBe fidleQedircdiabr fHe treatment
a level of not |less than 70% on the average, the

of th¢ onste M@icst rengt h est abl i shed between themis reduced

and this results in the reduction of the working
ef ficiency. The opti num average rate of the exposed

g&&?ﬁ?}}%g’gﬁ%;‘%gg% ﬁgo%éii&ggg%fgﬁl}yggﬁgﬁe ?%?rhciﬁﬁﬂg method according to

5 ot . (ti » . . o

e oRBEGRLTTOR Lk Pl By B RO R Bl g

desir&KROS 8fle:o8@Bsr Rte BRE dnaBS ofdRABf A6k 18§s0hes 6% Dbt tedfiftted to any
arbitrarily selected and present in a unit area of |

specifioronX ah@rie §tép k) be prachieed)aéavdding tep hagn Enova owthtidngichas the shot
the nmethod described above and then cal cul ating, the

blastiag dpetyiquernsrapethodgvhich makes ase ahgwrenfpiyused ighgdimg tgols such as a

articles having.a.Mhs rdness..of higher than 9.as. .. .

rotarf e §o0) FEAAPBE S HRTIABIRE g SIS oL SPUP P Bhipding disc
i t: £ 1 . .b d .

Howlhsl D kPO L LSRAR oty UPROHIBH £ Y20 BXSRE cecred i

the MBI Ing GEMA2 FQIcHRTMothe ?i‘dﬂéﬁtﬁﬁv&iﬁ%hﬂ@aﬁhé@tﬁry@ﬁﬂh@sﬁol is fitted
of 9 and this accordingly, makes the renoval of the

to thé rotexy drirgng qutere @sfirfifstandet a disc grindemiive thvargtind the surface of the

.particles constituting the projected portions are n
subjeiothei REpEgsedgngAe thegehy A1y Gkt ss 8¢ PIRBYFaHeR e same.
Mohs hardness of higher than 9, but it is herein
preferred to use dianond particles and cubic boron
niFifik ﬂﬁaxﬁ'agiﬁfdﬁl MRQSE vAN& &RisRA L HLEIRI RtihS pBRY comprisin
| ess tha 200g2531and not nnremthan 1, 000 n11m%PIe Tpnsme
a centrakfiZigg intthibee Sitdey tieisame tditheabiadng shedt sfenmual dafing system and
_the fixed rust. In this respect, if the average i
a gringling plehecenpesed bl ¢ lgandiae plapgranid @ gemding peéi@ber@ﬁfdﬁnea dherein a part
g the _resulting qrinding tool .undergqes. cloggin .
or thiPofy R ihs Bt ARG BTG 1 BOGHLH GHCb P Rardcles having a
i ndi n biil i t 0 iof 2
Mon gL AR o 51580 o1 (P DAY ot ol A 207
wherdin QB ni thdheibeandUHidRGS: steeh Pi/oj&i‘ted 6% Qirfel $bm the hard particle
portions on the grinding tool is substantially
reduced and this results in the reduction of the
service properties thereof over a |ong period of
time. The average particle sjze of the hard particles
further preferably ranges f r’¥m 300 ,uUumto 750/1 m
and accordingly, it would be nost efficient to

produce the grinding tool while using industria
di anond particles and cubic boron nitride 10
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25 chrom um and zirconiumin an anmount of not |ess
than 0.5% by mass and a stainless steel material as
the ingredient of the netallic rotary panel, a
nmet al | urgi cal reaction takes place at each boundary
formed between the hard particles or the netallic
rotary panel and the brazing material to thus form
and thobedAmdinateial ayelsSurhal welsnHt 4RND] feshRBVERY the mpé@g@ H is not less
t he binding strength established bet ween the hard
than ;’5&0 t inchrebtha ndertag@ramet HYD icnotdesartamp@dbeind Wheretlh itlge hard particles on
pect, . such a conbination of the foregoin
the Pma?%?d a<|>r§10n%hw| qxaom Yelars Fep Proieded @H@l@ﬁhﬁ purface of the brazing
le for

matcigh SR Py @800, 7 gt ARoRE" NP RERRY birfes® S o Eyiruat cirle
' (=T Lagr am, Y
(sphD s FoE B DAL PRI o peadt B ﬁ%ﬁﬁﬁe Tospiagy rinding
tool Wil e dvastbadl trlev of mbfeadetil. ary gri ndi ng tool as shown
in Fig. 4, wherein Fig. 6(a) is a plan view thereof
and Fig. 6(b) is a cross sectional viewthereof taken

alang the line AAA.in Fig tary grin
t ddB- 415 YBEEPIHIVE Wée"b PEER ﬁ{n%PaW of st @mwe%m%mg tool used in
the segg%%é}eggrap cgﬁﬁ ta'cgor% 1 Yﬁ%ﬁ presaen? x%n{}g on{ﬁehr%ga.srﬁ mg tool 11

rindi ng par serV|ng 45" the grin
comﬂ?is@snz?m%falﬁchl%ta]tﬁlg jﬁﬁélatvhﬂcﬁ ﬂaﬁélftroﬁl];ﬁﬁé’@a gr]-ﬂdm@ﬁlaﬁ@ﬁ composed of a
basi ¢ plate and whi ch consists of hard particles each
grindiayvplag aurfdbdd 3hanghessropictdd girdond foame® oante ktadace of the metallic
brazing material 19. The netallic rotary panel wll
rotating papeldund darigdise reppbcranplane d3daadp |fixigg memben 16 qrranged at the
11 of t.he rot

centepy gt ﬁ@e@ﬁs Rotaing panélq; bt B4R, MEoGF ilAdP ﬁ% 3})& %%ged with the
Kmﬂ%rlndﬁﬁbgg%faﬂﬁh %ﬁﬁ &&Sﬁgkﬂgﬁgﬁ' ]n@h ?%%lded

with, at the central portion thereof, a fixing part
16' for fitting the sane to the rotating shaft (not
s Hapn isaf scherdatio/dingrasy for ehowiagdhd eonsfrugriontafnlge pdogcted portions of
disc, as a part of the rotary grinding tool, into
the relapyagiinding 1ort asodepictath iy Fl@.% wl@erglﬁo%g ptie lﬁ@t <ap$s| gectional view

therepD itk RS0 3 g PR frgtiRty | 1O 1%3560{? i 1%? cl3ke formed by
connéc%}xgr enc aﬁféi@rﬁ‘ ﬁaxlih%gt f%é haf’éﬁb o €91 t%e El!ﬂ‘face of the

nuner al s attac tot r|n
metalli@Olotating panel M11 Béréing €SP Glbstidie vﬂﬂi o ne of @ﬁﬁ‘emﬁg or soldering
herein sinply conveniently divided into the grinding
mateqdl®l pl ane 13' and the grindi ng peripheral plane 14
and it is sufficient that the 25 region extending 10
to 15mm from the peripheral edge of the rotary

grinding tool is.defined to be t
pdP |f%ﬁli’8$1‘a‘1fq%fsﬁrﬁ’é°J8§8‘_li PRcPE airt b GrepRUnad partisiee! T i exposed to
i
the ai?%‘eb{%’ e 28 SpRe ol e BE R 1) Tl RRARES ng°@"”b thereof
is empedizd mhﬂmeorﬂrﬁctedmd tHotrazifs hzeir@ per hepﬁﬂﬁzﬂbnﬁlealmecucumscnbmg
14", the grinding panel plane 13" is so designed that
the hard hesickes pﬁrﬂlﬁ anmoittedipashonshis umdefOpexab@tﬁﬂmg Ltharpetosntage of the
and t he centr

e gr g ,panel el rot
exp%?gﬁgeatqfn E%rdr?aﬁ&eSéﬂ @ﬁa Pg expased gicar af Bl 3 ¢ A gl Yetail later
and atctrzlogrn 1 de léeaesp%grlca'}logoggﬁ re}?lch fllsan é:)‘]")(s)s%e rc(airecs %csrébvg e ha;rd particles
and tO3E eJro o Jf:%ntabtswﬁhrépiléésts&qépﬁfe%teﬁ' ﬁg'n&hibfdgé IB@rﬂo‘n 8f the hard

per pendi cul ar to the grinding panel plane and the
central rotating axis thereof makes an angle 0 of O
degree, the operator cannot hold the electrically
powered tool while inclininﬁéthe same with respect to
the plane to be processed a this leads to the
reducti on of the working efficiency and an i ncrease

in the dangerousness of the working operation. On the
ot her hand, when the grinding panel plane 13' is so
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(abrasive grains) fromthe grinding tool and
accordingly, the service |ife of the resulting rotary
grinding tool is substantially reduced when using the
same in the grinding operations of the surface of
steel materials. Mre specifically, if the average
shear strength is set at a level of 20N particle, the
partidl @ @ Gpreferdte atiasd thras piojdces foti@sahdegarticl es) still
remain in the projected 5 portions at the joined
portions even when the hard particles undergo thernal
fatigue and_the grinding gperati ong can thus, he .
cohite sbang, ofvihe REQselPd | ROAI9R, 15t Fa iwea?te%ﬂ%ﬁhgiyh opgerving, by a

. an indication. for, eval-uaf| J [ R .
micr i P Rl e o T PR, YR 5 BF [RBMRy rinding tool;
non-sRGLNS MRLEHAntPRESEN pldbelthfe RUAhACHRPe RAELSIAAS -machine; the

The shear strength can be determ ned by hol ding, on a
electi®hagam-Bed¥atealcnt 0sihg b drdimpasiohal FEMMarcihthbaptical measurement using,
particles having a Mhs hardness of 10 higher than 9
for ingtanchr adesdr nsicrepennei prgvidaé vepasieactiar of dfdimprsiong} neasurement.

s 5 B B R a0 SRR it n

‘thebgsgsogftwghalﬁﬁtélﬁeﬁ“ fetﬂlir‘]sg(?egéﬁg&(fo t hus determ ne the | oad

ohserve particles are renoved fromthe
rotary panel. In this connection, an exanple of such
a nmeasuring device usable herein is Bonding Tester
aidbteakpeeiffeatiyn KRESKATCombagsy S(@nthdt (g, twediemetndh o the specific
_device would permt 15 the determ natjion of the shear
projested appgtion is hereinTefinedezsatie lspgihrolsthe dingt spamenk gxispding from the

v L S 2B R W B LB Bprescnivg e

J . I. .

condh 39 5O RESLETHSREL YR T 4 L by B8 B of e

projeiel Nghirign PI5ARE  beaaeasded Gnd Olikkctvitd pasies hbtbudesar ieh@diwo of the
above and then cal cul ating the average thereof

neighboring atdjagedspathions. hi gh tisih eapedt it éngshposstblé & define the diameter of
preferred, as has been di scyssed above, to_use a )

the spaexfiq prgicaied @orian esomarrrRAg! aklcash A¥e msAwirpd Npjugs determined on the

s T SR G L Moy g e i
projegtregll (ﬁop%n'@%reiﬁ: lﬂEﬁgéi AL ARARAl RYSIRIERe Bhe SMGHent eéct?nding from

ng materials preferably used herein include 70%

the 1oWeMgRmtA\Gl 2800 By pogitsndduaR thdryonmss gortiahd opservetPoonythe curve

mass N 114% by mass Cr 13% by mass B14% by nass
repreQintise 3B lsyntoas of Fel CrozysdyiondalenGlong die ligads thyithergegex c of the

.Ni 17% by mass .Cr13% by mass Bl14% hy, mass_.Si 13% b )

Projeqigd PO | §Ythisy 4oRNE5HGHs disS mfsmf@%%lﬁ e G e fisugb pf the specific
Projeg%ai)ﬁ lon%l‘sla%y%vsgaft%g O¥Z£/fe9§lt t nsf‘?eélé%é?’%o A tdﬁ%ﬁ?%&@é g))ﬁ;o{ﬁe basis of at
least 8k BHeRG: 1RO ke .in the engineering nethod

according to the present invention, cuts or grooves

extending towards the center of the netallic rotary

panel may be axially symetrically forned and

ar Pnassegsrhoighs Hhend divcsvprase raties JAhwihichoanrpsciéy the shape of the
.ingrease the inpu]siye farce applied to.the corroded .
projegtefl ROTtigy @ H@?&?@@yéfﬁ?w&ﬂﬁf BRPERUaRE GAPTIES | 6 heights 11 of

.r rv. i . .
poi G BBk B PSR AR Rl A8 bt orions
incluB@D#] 4 GRS r88bnftach RRYR a Sike BEEMNER S M 236K dnCthe grinding

thus inprové the working efficiency of the surface

preparation treatnment. 10The rotary grinding too

used in the present invention can be prepared by, for
I nstance, applying a powdery brazing material bl ended
Wi th an organi c binder onto Whe grinding plane of the
rotary grinding panel to such a thickness that it
corresponds to 20 to 60% of the average particle size
of the hard particles having a Mhs hardness of
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15 For this reason, even if the apparently
cl ean bl ast-treated surface is subjected to a coating
treatment, the surface is kept in a wet condition due
to, for instance, dew condensation and the surface
again suffers fromthe generation of rust. Regarding
the surface-conditioned ground plane which has been

plan ML S%5HE vdhich theh bt (hRir@goDn@d otasy HY Grothen deRRemined lusing these
of the present invention, the ground (substrate)

meassicadf cabies iasd furthen theawetage ritar: dl/Pas caletletsdioni the Yasy alzibese average
to a netallic rotary panel in the horizontal

valugsi r ect i on. Accordingly, this technique is conpletely

fr of such enonenon t corr.esive ions, a -

et yer M REEHRTER atvac e GPEGIRE b BTG Satothe projected
portigﬁ 15 qﬁ&@#e'iﬁ: 84048 Hed bPIHIBHARN Rio drahe hréfBEKS pBftfon using a

ormed on the surface and”the effect of anchoring’the

micréRapeor 4 nlaghitdng pease s tis detdrintnet the rge ok Sfposed ir@g ©f the hard

processed according to the blasting nethod. )
particlte evidif rospsct tolthe drametet of ithd bard paetald adibh thet ubsequent calculation of

treatment of the present invention is a freshly .
the syfface g of &{1% frels wr%all@@yefv‘%&%% ingofhe”corresponding hard

.Sipult LY.l Apr.ovi t he adhesion to the
Pm“éaﬁ%%%%ﬁﬁ?ﬁ@méaﬁﬂﬁggﬁéﬁa-ing filmand increasing the

anticorrosive and rust protective effect to the

hi ghest possible | evel. Wen using the foregoing

t dakidenthllyortiett ed paftfdesi @oh havingbt Mohs thhsinstseef higher than 9 are

surface of not less than StD-2 and the rate_ of Lo
prescak p s part suhe adwlaswiace of theanejplbignetaiagpanst whichl spryge as a grinding

S e e BT8R 55 Et S e ey o

less Lfg%rg ?Q g)éﬁgﬁ{oﬁé/%&%% é&n bF ﬂﬁ \évﬁ(?e Vi %Rz;rﬁgpgﬁ/céésr}ﬁay be removed from

exce anticorr

‘the sRIFRRAIIthE MetaPiCRIiAIdY $hnst 8@ingSHE foringindfopetdiods afdhecordingly, the

the degree of the surface-conditioning is preferably

rotarp gandieg ted cadvick detuakd ogeriendasired hsigderiat iofmintehe This would in turn
wor ki ng efficiency and the execution cost. On the )

redugst the rwirking, effigieneyr wheel Peesessieg: a sfee] ayderiah o5 stpgure hadng a large
a |large,numher of corroded. sites whose .depths are,

surtafe, it d feFetaren i st S af f e PSR oo B ffveor not less

than gg Hﬂ] Sohs/bR2. '%ﬁf@ratb ﬁgfeoﬁag@ PhfidredGle Bi'gze‘eioc? rﬁﬁésurgice of the metallic

ess even en ying, onto the surface,
rotatiﬂ%'pﬁﬁelﬂh@ﬁﬁﬁb@ deslyUsl R 184scha S0 tphfectibingehBs el innthis case, the
the foregoing step B. In this case, the presence of
workg idienayarfraceded magarial vestpoiture Sadiag ategd suréae @tkappn considerably
. the application of the prior processing sqlution and .
be impeeshdi ngRyhe ether Iswdyit ot e axpensircio dadrerse die gyrfgce density
agai.n_subjected to.the eat.ne as._speci fired Ji.n t .
of i aPitny s R PebIFENTR R0 Rt Pl ey bt be difficun
iBlet bl i level of not le
B i T
than [ @P@ofectondnTofromtthodicapoiar of thg spaial imi@ties eXicordingly, the surface
i nvention, the repairing operation may be fmshed b
densigy atthie dianparticles mayst Biitblyt raag¢oireyaibagt 34 erpi¢ctipns/puf to about 60
it is preferred in the present invention to apply a
projeglie coating | ayer onto the processed surface
obtai ned after the conpletion of the step B, as an
additional step C The paints to be applied may
apPLiQ RirRE FedsiReo St BatEphribiet Bad BKbBEinkAHY the determination of the
consi deration the desired anticorrosive effect 20 and
usabl e herein include, for instance, currently used
organi c or inorganic type ones such as zinc
powder - cont ai ni ng pai nt conpasitions (zinc-rich
primer conpositions). wever, it is preferred
in the present invention to use highly anticorrosive
zi nc powder-containing paint conpositions as will be
detai |l ed bel ow. 25 In other words, the highly
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15 Exanpl es thereof include hydrolyzed initia
condensates of al kyl silicates obtained starting
from for instance, tetramethyl orthosilicate,
tetraethyl orthosilicate, tetrapropyl orthosilicate,
tetrabutyl orthosilicate, tetrapentyl orthosilicate,
tetrahexyl orthosilicate, nethyl trinethoxy-silane,
numbget dyprojecicdt fiRuynsSplegdi, in net Bplitrdrily BEIOROX VarcaSoh aAe surface of the
ethyl trinethoxy-silane, 20 ethyl triethoxy-silane,
mmwbumyumngpwgﬂh@wygsﬁhamé10nmn¥ﬂ0n1nethoxy sil ane, anyl
triethoxy-silane, phenyl trinmethoxy-silane, and
phenyl triethoxy silane. In this case, the degree of

2.[31] %'a&g]ﬁ)o' %(rﬁ [?sf%rr%rgs y%%? el?” 5 151‘54%81:63 gaglt'tlg)ggl% 1S less than 300 u m,
the r&ﬁf}’ yaldiNeRol keleotlcabind! iRdo Qﬂe howadS iron8Asdd BGhetM&Muring the

ot her organi ¢ conpounds. These binder resins nay

operab@nla&d dhia @Rl @riuinredinye the mMdikiag effivienty.at Waasthetawerage height H
of them 25 Mre specifically, favorably used
thereh% ksenot lesc thad e300f0om, ithese an eetendaniay |thai thi @aindingotool is free of any

T R
S
e DS, ey 2 OB = L s SR i ot

bvdg@agmﬂ1500”HWbreover exanpl es of aqueous i norganic
bi nder resins usable herein are binders conprising at

| east one nmenber selected fromthe group consisting
of aqueous di spersions of water-soluble silicates

Wﬂleeéme@ragy retis /DY olothe peoigeed pertion dBriwiless than:0.3% the resulting

R represents an

. Si 02 t f |
gfmdg}a«fgpp iglbient e Eng FRUB AL BrgrT Y o e rinding
: 4.5
efﬁc%lgc ar a) c?(goﬁr éltk?él %@ke&gﬁ rhﬂuf"’H’id ghoutaetfa efs éé‘r; g%?fgg%notf b t Bess than 0.3.

WhemthkQrfidineaoblis 46 @idsiBREPihat it hes b deapefviost &ﬁér@gbcﬁno H/D is not less
ithium 'sodium and potassi um As the

than 0at the-rewiltiny girglingd wat es fueperdniesily teyndvi ehajémmlst and fixed rust.
formula (1), usable herein are wi de variety of

Wheg ghevsigracsriatio yH/lQ] 6&%@% 85‘3 howeyeradai Sfmetﬁral shength of the tool at the

pro;eatgég%?%grgh% r%& d. ?l%nt:ff &%%tﬂogl%garré nfﬁng&ne off due to the
t
i %ﬁeaét‘éfﬁ%ali f‘%*ﬁ?‘%m‘é.e%‘;ﬁ%%%@* b i geferably se
at a l@&RllrangiHededth ©.lbord®r resins or to use reaction
products of organic binder resins and inorganic ones.
20The zi nc powder conponent (B) may be any
conventional Iy known opes |nasnu§h as it can_ rel ease

zi Wethttgsnegt &0 difs progectete Paion, by of 4k F(f*?“é’l ghinding deq), if the whole

surfad GEf: proged hal® pERKRE 17 RRGRER NSt haR oSy, 8 nielf than @ is covered
with 0 BratideOm B4R 10) ﬂl@d%ﬁrﬁﬁ’néj Bgéﬁﬁ&? JriPfhl I‘églﬁhﬁ% #5801 results in the

thereof falls within The range of from3 to

simplehelisisiag of theltardanties wf fiked nsomihneotit Hr@nhmaanal and accordingly,
particle size falling within the 25 range specified,

this vedyde énterifere e the wrapval of ghef Bxasgost fomthést iepsoadthe pigpding tool is so

desigfih it 0 SXpS°E S 05 % P BEHEBS MY GHEQHER G dis pface of the
brazn.%%a?e IS%qé‘ér glgew sl ??hef QI PRE 'al%g o?f \%I't&a? %ﬁ{gfg lfg éif&nnscribing

consi uni T or m appear ance.
the hhiISREGdles Bﬂ"ﬁje%‘%bﬁérﬁ% $he @sObf HRSIR@NIRLY Wbl make, quite simple,
conponent is hereln determned using a particle size
di stri bution-mnmeasuring device (Mdel LA-910 avail able
fromHORIBA Mg. Co., Ltd.). The ampbunt of the
powdery zinc conponent to be |ncorporated into the
pai nt




10

15

20

25

5 according to the present invention preferably
ranges from 250 to 700 parts by mass per 100 parts by
mass of the solid content of the binder resin. Wen
the content of the zinc powder is |ess than 200 parts
by mass, the resulting paint conposition is
insufficient in the anticorrosive properties, while
the cWlagiatibh ofHRaekSOrR0 efRiéd aley oftlssSharl particksul t Th@higher the rate of
pai nt conposition is |likewi se insufficient in the
the eppossi arda, the dpgher ithesabilityt of pinegrieding tal ta berapoavaydthg Gixed rust, but
| ayer forped therefro urthernmore, it would be .
the capfeet bowrdary Setvese e MP%E& andythe argige ppggerials is reduced in
th th

oL e P LSBT LY e

- remob Al §F WY hhid E%}?,cﬁg hedi 8R- seied RS CARPRIARM, (drindick ®ol would

corrosive 10 i Xi ng agent which can collect and
correbgadinglp biviréducedr r daithie regpatt itSishtanasso suctheaate@f the exposed
and SO42- present in the boundar¥ between | ayers of
area ol hanbipartieles having e ddelts hagdadss of highen then &rat iarigil @b inet less than

doubl e salts and to thereby fi nd inhactivate the _ ..

10% (5 W g st i dne whglewetogs thetrah (hers POFORTSRy Shibdipel circle) and

furthgreiE i &es}rgﬁe %{a%\fheenltajteo& tﬁg e%ﬁ(}/s{aﬁ %%lﬂ%%r&gf 1? fsettfﬂ% IFV%I of not less than
anti'corrosrve properties e coate ayer o he

30% bR dJehibePai Oh (ROBIMEShddOT thé RAE Y dot GBI vBIRSH oY #s§ than 70% on
the corrosive ions even if they still remain on the

the as¢ragegdie gOniaf saesdtle ebtablidhed ibatwdeo them [is oxddasgkand this results in the
Typi cal exanpl es_of such corrosive ion-fixing agents

reducgion dythe aeaking afacienny. Ahe optisve: eeragspie of the exposed area ranges
hydr um.te j s water-containing or hydrated

ﬁmmé%?§%§?4?ﬁ@° @& having a |ayered structure and
represented by the following fornmula: 3Ca0 Al 203
CaX2h™ nH20 (In the fornula, X represents a
NOTHV Al e FTNAERINse@ il df (B FL8haaRMsSt teprojected portions is
val ency of the anion and n is a nunber of not nore

hereit dafin&®Djo. beTypd clzthined dppletesmofing tehratniodilse ¢3f)osedhateaslfor not less
NCB-, NO2-, Of, CH3CQ00-, and CO32-. These .ani ons can

than J Pepigeiot MoBHme ebilAGE sokesied: #sl Preseut HR SuwHE afeated 10mm X 10mm

ontact with chloride.ions or sulfate ions, whil .
(et REisniaiokline ascEdingad i aeihas LeScpgdpeYngnd then calculating
uialely LKAg) the corrosive ionic substances within

-mﬁa%%e hy%%ggalunite to thus inactivate the sanme. On the
ot her hand, the foregoing rel eased anions forma
passive filmon the surface of the steel material to
bel'lprmesnselly tsing hasl farti¢cihehaving nddehs hredness of higher than 9 as the
anticorrosive propertie .the resultin [

f :
hard YRS (R BRI Sroiected poEiam s Hop gasr Mobe Bardnesi of the fixed rust

excee.%ié?? i@eé%t%r@%v%@s\/\grﬁénil %1\(’%1%%}35‘% %%Fe eds&:s'\;v el’xllcltlslilrrlge coarrlllqdum or alumina
havindafnRAk %ﬁ%@%slﬁ%d ﬁﬁsla]c%grdl\%llfi,l ekl 8hd RBhPof flﬁeifﬁiea rust quite

urmeri cal value of not nore than 4 and preferably
difficdltd) and it has, |ike the hydrocalumte, such an
ability that it can undergo ani on-exchange when it
conmes in close contact with corrosive ions to thus
fix the corrosive ions wthin the structure ther.eof .
arkiie: B eI I9S SBURERE S0 DIISHEPABNT @FROL TETESER o particular
fr h [ [ ] (€ .
ones AL S, BEYRAR & M BBt el H5 oL BT Ls e Beferned o use
diamdepaHifRs ¥nPALICHEHR fitMEe BArBElch WNESS aveRidedaRicNsiP@isHot less than
conposition preferably ranges from5 to 50 parts by
mass per 100 parts by nass of the solid content of
the binder resin. Wien the content thereof is |ess
than 1 part by mass, the resulting paint conposition
cannot collect all of the corrosive ionic substances
such as - and SO42- present in the boundary between
| ayers of 25 rust and the iron ground and the
conposition is thus liable to be insufficient in the
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5Exanpl es of such organic solvents usable herein
i ncl ude aromati c solvents such as tol uene and xyl ene;
al cohol i ¢ solvents such as ethanol, nethanol and
but anol ; ketone type sol vents such as nethyl ethyl
ket one, and nethyl isobutyl ketone; ether type
sol vents such as propyl ene glycol nononethyl ether,
200 AAGn@ hbymEREtha Y00 L FBNOKRES tkingeliibebnsidétati@sthe efftathe removal of
sol vents such as butyl acetate and ethyl acetate. 10
the fbdmsa pdinbisoespeds uﬁﬂlemve@gapaxalquemﬁsoft thpdaghparticlaeis less than
sol vent used in the paint_is water, hi.s case, a
200 s él?a ge@p]@ggegrg}dg%l ol dersees ﬁgiggll}gk ggs leads to a considerable

reduc%% gl ongrlbtjfg\{n%glé 11&; gl%gi e(?lé ghe t?rhff‘rri'éanﬁ I;f qg veéage particle size of

the h?ﬁf Eﬁﬁléﬁg WRLEAOT IR £ Tns%é’ Eﬁ?&ﬁ:e%&sﬁf%?%@?r@@&é@ﬁ@&om on the

opanol, 2-propano hyl ene
g}indgigyt@@ﬂ 18 sdl’fstalﬂﬁnjayécﬁtﬁai ghdyibid r,eSLﬂtsZn hicodn@iott cdlthe service properties
1, 3-propane-diol, glycerin, acetone, nethyl
theregiedvepadbue peod yf tiowl | odbe \a@eramipgmcl@emeo@fouhv dard particles further

nmet hyl carbitol, ethyl carbit pr.op carbjt
prefeﬁa'}by Fanggy i@iOtrbﬁOG 5 70 B R e SR Fhayomle fngnast effcient to

producsﬁ%i%p%ﬁ 8 éu?ea %?ing 38 ?Sgﬁ%:({slggoﬁﬁg%%ﬁg aﬁg dzgltnc boron nitride

artuﬂé&r\klﬁ)sgﬁvé@%épﬁﬁﬁle%% d&%‘iﬁlﬁl&)ﬁﬂ@%ﬁhﬂﬁh& tg@ bPEBM 500 12 m to 600
resin content). \Wen the anmount of the solvent

untm@nbmmwMMm¢MH¢mmﬁbmﬂu&ﬁm&mﬂm@mﬁ&mgmﬂtts by mass,
the viscosity of the resulting paint becones too high
to ensure desired stability thereof and the easy

Q?F a g?lgt:atlehtg t&seg e rJ;n{nge ‘2 gé{ggcatt %Oﬁii isls% cted from those

s [
havm%?ogifgéi@%oéi%@%ﬁaﬂﬂt%gi P B3 e PRAL cBRSOTRY panc s i
base @{at&faﬁSPrA&%ﬁﬁih%]yCﬂl@%lc( ERhpdneasSsyishead fHO0thg Jﬂimng material can be
A coupling agent (E) may, if necessary, be
selecied danp doainednéa) hicktheortaiginig\bramitg egemts) brage cz)'ntammg brazing agents,
powder - cont ai ni ng pai nt conposition. The coupli

alumag@h@llqyaio%wngérr%ng 82¢p e soldpe aiépt ittsyané@ Itl?i%ei -based brazing

o sh UL RG-SR BN o By A BLESGRh oo e
M R el o e

the hat@d @aftieldéSabh 8 diaf@hf phiticled dad sibiaberdoiitrRicPaftibles, it is preferred to
coupling agents such as y -glyci doxy- propyl

use at bramag gryt- gintanmg atdeast |0dc)nyerpipemm¢lected from the group consisting of
met hyl di et hoxy-si |l ane, 13 - oxy-cycl ohexyl )
titanigppgiromiy st gikgenium 4 Plaﬁtaourit. ;nPP tep§ Beh B:0ye BY e,
-met hacryl oxy trinethoxy-silane, and y -nercapto-
propyl trimethoxy-silane; titanium containing
COURLE, @?ﬂ@t{‘ﬁscin tﬂit a,‘a?g REARYL Jrfe coh%ﬁﬁﬁ% 1% one of titanium,
ti'tanate, tetra ctyl-bi s(di -dodecyl) phosphite
chrorhivirafi@l Sircdn$@n eyl ankdunt @€ haniagt tHant @A By niasOpidp\tainless steel
tri-dodecyl benzene-sul fonyl titanate; and other
mategtd s [the glgafghmtsof S netadlicatatiary rn&m@lc ) m@alhirzigald@@aﬂomrt@kes place at

cach TRHgsnPERER bEOPn 16 BE SRR oo B is iR PRRe] and the brazing
materéagntﬁ) ﬁ:iltu(s) f&gjtlfll‘([)l{engg&atenﬁ N % fthe %o %Rérletr# %n?ﬁov%htﬁe binding

a FUSt an pene rate
stren SR WaBiGhed @Etv@e'éﬁ hdRE@PETRIL 2988 theVBe@IRG8AN PRl t N8N this respect,
resulting coating layer to the surface of the stee
mat erial s and the conponent is incorporated into the
conposition in an amount ranging fromO to 10 15
parts by mass and preferably 0.5 to 5 parts by nass.
The use of the conponent (E)™i n an anount beyond the
upper limt thereof specified above provides no
further inprovenent of the foregoing effect and it
woul d econom cal |y be unfavorable. The zinc
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carboxylic acid salts, sulfonic acid salts, sulfuric
acid ester salts, and phosphoric acid ester salts;
and nonionic type ones such as ether type,
et her-ester type, ester type and nitrogen
at om cont ai ni ng noni oni ¢ di spersants. 5The zinc
powder - containi ng paint conposition may further
suchGOfIiHiSRioAtdTahe BstEidihy @t isafitd RIAE Ve t52AUrB A shear strength of
agent and a pignment. The anti-saggi ng agent is an
not lesd diini 20N/apd partjpde farmlye ard peictes having i ddolss Hayditess bfor higher as
... paint_caonposition when incorporated into the sane and
will bgydetailsddhelayent |y i nparting thi xotropic properties
thereto and exanpl es thereof include anorphous
silica, colloidal calciumcarbonate, organic
b ORi:t e,4; L : j ' :
art oot o RAE RN e SR N Mot bl ferving as a base
plate JTabe raamiyl oridg @i 1091 agsiviv ii‘iaE’i%b% WheindligN§(aPls 4 PlaWew thereof
conbi nation of at |least two of them Particularly
and Iigeb@ abh yrags ecctivankviawathercof teimi elobgrboling d-Ayipdig. 6(a). The
ones ,since they can show an ability tg establish a. )
rotary,ggfding 4001, wed) in\the prssentynysption SompEsesi RIAIcsted grijong 15 which

I unt £ heregf to t.he ¢ sition. 135Nbreoyer,
are (BN o TR Rtoh Bl ko w0 HE SraP S Pl ne of the
metalicGORB} PancfM 1 £LAKE BRLY Bl SERERh c&ksts OF ﬁ’irﬁ?)articles cach having a
pi gnments. Specific exanples thereof 1nclude talc,
Mohsrhardneds aifihighes uhdra® end chalrazing| hateal Ciax 0B ah&alliz irdRry panel will
oxi de, titaniumdioxide, red iron oxide, zinc
hereysHershshdeseribed inmiaredeiglosphat e, bari um net abor at e,
al um num nol ybdat e, and iron phosphate and these
pi gmrents may be used alone or in any conbination of
at : 0 int.can.h . .
o S e, b B rotery ponel 8 U YorF BfiGng gogd 11 s 2 dise
havidgt ghifidig@ngladd 12halyhidndebs ﬁ%ﬁpar@}kﬁ] AOPRBE 13° and grindi
g%%pone%Pg'are bl ended inﬁediate y bé?gﬁg tﬁgﬁ ane SHnaing
peripperacplanal 4’ wad ik prdvédabwith, EHehd cogtraldpazinpthisenl,s faing part 16° for
. be blended with the pomderg conponents 25 together to
fitting fhessapist Wi the Jolghing shaft (hos sewnoef 2 Hrivinglsysitm eapablefof putting the
. any di .Si On means,. co nly used in the preparatia
dise, g 2, Past PR ey, SR Wooilq EOamHG modgR Lty Fig: foshovss the
r i ' il . I+ il lss . .
metatc Ol Bl sy 180, RS ke AR SR Tl descrive
usingBé MéfefeficaRRhe@tt DNt® 15 @hichReHrafead t@ 1Rt BRrence numerals 11 to 15
structure using a neans such as an air spray, an
attaclgidrtb desgraphiraytooh rol | coater or a brush, but it is in

general applied by the use of a spray. The paint
applied onto a subject is dried at ordinary
tenperature oyer a tine.rangi,ng.5 from 18 to. 4 urs. .
o 1 et i BB ETein Rl S Biegty (hgasd into the
: b . [ n 8 :
Bl fRbsPhyaE, BB Sifob FhofiBipl, 185l Wittt e
regioh beeadifg 00 V& 1 SmaeSbmhabe paitherhl bidanf therdidioaigadindibd18s defined to
or hydrotalcite serving as a corrosive ion-fixing
be theygramting peripherah iplpink yind theammiandng griidimg plamcis defined to be the grinding
powder - cont ai ni ng pai nt conposition shows the effect
pane]d’?‘alﬁernanently fixing the remaining corrosive ions
according to the foll ow ng nechanism The
hydrocal um te or hydrotalcite is typically
r t . 1 R . . -
PR e B $ QAT R grinding pane] plane 137and the
formula, X represents a nonoval ent or dival ent anion,
m represents the valency of the anion and nis a
nunber of not nore than 20); Hydrotalcite -> M4
SAl 2(OH) 33CA8B nH20 (In thePornula, nis a nunerica
val ue of not nore than 4 and preferably 3.5). 20
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The corrosive ion-fixing agent can undergo
ani on- exchange when they are brought into contact
with corrosive ionic substances such as O - and SO42-
ions, while releasing X such as NOB- and NO2-, or
C332- and fixing the corrosive ionic substances
wWithin the structure of hydrocalumte or hydrotalcite
grindiy patiphetahplaho i 478 theogrimling\pdret plaha $81ixisb dedgnddl that it has a portion
salts. 25 Moreover, the paint conposition of the ) )
at wiiele shenling perpendicuterdp dhe eondiag meneli enepbiidag thygentral rotating axis
accoy di ngl it ul d ow. the antjcorrosive
theregf G3kes P Ules % of PHEICTIDRU S0 i | PRG-I ot mfe than 45 degrees
B Nt i . . . —
o UL KT, o o0 AT 13 sy s
design@ IRAHhORR pQpaRRAdarZioNte kg BiniaRBY plaRS 38rSadothe (dBtral rotating
conbi nation of the anticorrosive effect of the zinc
axis thorepbmakés amrmiglehd fod0elpgrargthe @peasirwenna hold the rlgctrically powered
function, Accordingly, the use of the highly .
tool whil¢ mstinigi the same withoreraet toote lanenty 1q;-apqan:essed and this leads to the
conposjti on. woul ermt the formatign of the .
rodudi Lt 8 ST TROSHGIBY A1 2Br nGPHealt (i PO dgness of the working
i co ' | | LROEP 1985 8EY&Hd that it onl
operioh! D A e b e R o CpRREE S0P SR that it oy
has m&fe%m&%g{l@(m t heoCRigh@SthYE 45 AasreBQIbé Bandling of the resulting
present in the corroded sites which cannot conpletely
disc grndsr besomes drefyr diffidulteangrtbisndcadimghceesdtrinile sibstantial reduction of
surface-conditioning step, In this connectiaon, when ,
the v%bpgie@%cmw q@idghq: yafgm i cNMarerverdhs igpading peripheral plane 14° of the
owder - cont ai ni aint co i,tjon to the process .
metaRAREG BT Rt GreD o P eharasl Brbf § REPBAEERRGhe mdius R
of curtdtfte Bn 3% GolY {lBbn E%EEI’ W‘ftg ehdPbdnfBl rdtiny! RIS not less than 1mm
applied to or put oh the sodium carbonate powder
and Ut @6drPithal BEndhl ONTRisve b¥cam@wheantiufttho raditees X obeurvature in the
processing sol ution remaining on the plane through i
crosst deeticlr paraldel ofithl thet ¢vatrelarngatingosheficaf, the igeinding eripheyalpplane 147 are
this invention have found tha; the ion-fixi agent . .
less thag |l THRP FH 9 HEOPYS repuitp aeg?%lpy f"? Gle 4 deep, (i ik STradegt sites, this
of fiXi .s0di-ym Qn . C [ gy
s H ALY BB P SRR Db B, p o coma.
wherd 81 8Pk ¥adill&s ROIPASV LR WL SofinX kiRTefitichdy b1@eRPbMtion cutting
conposition, the sodium carbonate powder precipitated
into thicknecivded Eitedrachicocd bg ithguseod fithe @ariphura ygitiar i thg grinding tool is
using a brush or a roller in 15order to secure the
considafablyciedwnedadhBls xadivedd of curvaturaeffageively giaed heteingpnges from R3 to
repair-coating nmethod according to the present
R7mmyyention, it is preferred to further apply at | east
one |ayer to the subject to be processed after the
conpl etion of the step B as set forth in the _
f orRORIcRe i sh&P strihoth S RS hA8 YRArHESC D 6 tHe ot dd8irgt @y grinding
(4) of the 20 present invention or after the
tool wpdin thatpresantdfiveatipn igiprefecaidy noglesssthae 20N pattizla. n t he
foregoing item (3) of the present invention. ‘
This coating layer is applied for the elimnation of

any, .i nfl uence of the surrqundi.ng enviro nt. on
o rin B bR wPen panigies stk A5 aRmSRE ol CPuing oR gardness of
M . I -
10 oI LA BTE  inaf B p SR EREHPLA BB hOBERAL Aikicles are broken
due 164 thérmall %tigiu@ AT end (RIS rdstft 8 Bk céMplatd d8moval of the hard particles
ultraviolet Tight rays. The additional coated |ayers
may be, for instance, those forned using pol yurethane
resin- containing paints and/ or epoxy type
resin-containing paints, whigch are appropriately
sel ected while taking into nsi derati on the various
requests of the surroundi ng environnent. Fig.
1 is a schematic diagram show ng the cross sectiona
structure relating to an enbodi nent of the stee
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The thick rust |ayer fornmed on the surface of a stee
material 1 is renoved by the surface preparation or
conditioning treatnent (the step A) and a prior
processing solution is applied onto the
surface-conditioned plane of the steel material (the
step B) to thus forma m xed |ayer 2 conprising a
(abragias staue) fiohihé @ringiag tibvl @ng ctdrdinglyetievenvicedife bf thegesulting rotary
prior 10 processing solution and the |ayer of the . :
grindmgntephisrsgbstantisdly rraduced whemi esing the sewerip dhe/grinding operations of the
ess.

subst ances are i ctivated, or. de har For med
surfags fgs! MARERY ay Bors SpeStcallylf 1A 47 et SOPE gl S5t at a level of

t skep f I ek j Il ENj .
20 R 0 B (O pBOAEE OB e o
portidis’H ﬂ@%ﬁ%'ﬁ)@ﬁ%&' NeAVIRAI thE haRINPRSEIEd GRtlerddthermal fatigue and the
preferably, a coated film4 of a paint for undercoat
grindandoperstimisechnf thuste oéntmupdi ntMbor speoificalint thagshearestrength is an
_formed on the primer 15l ayer. Exanple The )
indicgicwsfonevalnatog: orboning Sengib seteblibid batoes dheiBardimerticles and the
erence to the f

e ST A PR R 0y SO i
holdi}ﬁ%te%gag;%e, %ﬁaettaﬁﬁc Pdt%?f' phan@WARhEH ﬁl?ﬁ‘qa?aﬂfﬁcl?sggagh%% Mohs hardness of

e prese I'nvent i on, sur
higheP HERAY atdl Bazdd; SabyRitle fRI dxipBskdoptrt Gf5the Gadl iretles usdg a claw-like
rotary grinding tool specified in the foregoing item
hard Rietahisoot comaced twiatlbad ¢wdl; 26d tenapplyingvaload (o thestage from the lateral

_ preparation treatnent &gecondary keren) carried out
directien fythu deteniperihe dpdl oRseTvRd vt tBe hard pafkicdesap removed from the

resi sta teel plate having a size of 300rrun. o
rotary, FRAcknt ) I SCOMAL AR APy O R DA 4, diVipe, gl heren is

Y i r GHRpARS allPiHR e UB SthaSd&i Id permit
Bond%%%é@%g%ﬁ%ﬁ%ﬁ%?copﬁé pondi nget o the w d(t:ehWGu permt
the d@brm3QNA ofahe tar Sieamptie material was treated using

the rotary grinding tool according to the present

invention fitted to a commercially avail able disc

grinder to an extent of StD- 3,  while the remainin . .
hallie BreraarcheanaLintdiran Juactivbeo08 gbigg Py determining the

t f St-2,0 j . tql i ndi ] TR
N R
selecRQMBERh ¥ LYAE hRRLE 10ax 38RAE 1caA ol BR drindhg plane, according

require or finishing the foregolng treatnent was
to thel@k@obdidegdibed abachnd akan calculating the dverdgeitbercefSpect

the rotary grinding tool of the present invention is

one conprising a netallic rotary panel SUS304 havi ng

a diangter of 10 _provided .wit roj ecte or.tion
e GHRAG T G CHEnt (DRI LT LS Fss, PoAD fFuseed above, (o
ver.age parti . ..
e QHFRERAROHG b & 39 mRLBE A o g onssins o
titaniRA) &hrdiuBL R tARARoMSS: B 2 RASIR ofafotlIBR &an U.5% @ mass.  For
agent (the paste conprised powder of 83% by nass
instaide; é¥aplesras Suth Hfaving nessiali pi8ftribly mesk héreinainclle 3i0o by mass

a pol yvinyl al cohol - based organic binder). In this
Ag/28%nbie ttass fu/ 2% dypnagse Eit @a»ypaﬂ% Branase N/ 146t e dnass Cr/3% by mass
rough t.he cuum brazing, to th t alld, c rotar Y
B4}, i apan, Sied e WS e Ay er Calon” Baliotet SHofl K by mess
d r 7 - n r :1109
Cristh U0 BUAE sl SRR, Bl P pORT AT hasy a1 by mass
Cr/16%0 %gffrﬁ’és@ Ky alﬁial; RAH P90 180k a@si/ T34 el nddas PA 3DELLAAss Cr alloy.
parficles/cnf, the average H thereof was found to be
1100 Lt m the average ratio H D was found to be 0.6,
and the average rate of exposed area thereof was
found to be about 60% The results thus obtained are
sunmari zed in Fig. 2. The prtcessi ng nethod using 20
the rotary grinding tool of the present invention

coul d provide a processed plane corresponding to the
processing degree of not less than StD-3 within 15
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5 sanme steps were inspected for the anticorrosive
properties and the results thus obtained were
conpared with one another. Rusty steel plates used as
the specinens were prepared by spraying themw th a
salt solution having a concentration of 5% four tines
at a frequency of one tine/week. In this exanple,
such a speci nen was subjected to a surface
preparation treatnment using the sane rotary grinding
t dolrespect ¢lethp r@g@mﬂndh@m?uwddaé@ engusesng necthod grcopling to the
thus give a plane of StD-2, a 10 L aqueo sodi um
prescgb HSRUQTe Y| Rft $TORYEREXIRIRG 1o C CHECHP oAl rotary panel

Lghlty, anticor.r osi i P 1Dl '
may B OB R LN, Kk M O HRER SR PR e pancl 1o dhus
increB@NHe irhPul SOIRAEQAIPIR] B MRbAoded Si¢Sh AARREHVEBY) theEameter of the
subjected to a surface preparation treatnent

metalicaotagy pahel oart beiekaaséd mytoneidvelobsotdess simnefinioralthe mass of the
met hod to thus give a plane of Sa-2.5 (correspondi ng )
metallig rotaey pained cat be ol adeval ©f net lesh thast 168 torfhus ipgrovsfthe working
15 not .l ess than 60@%, washed with water to renove
efficienty HdhasHTasy PLEpRretel SSEMSHE and an organic zinc-rich
prinmer was then applied onto the plane, while in
Conparative Exanple 2, a steel plate specinen was
t e @ethrPYrih@RL 8dd1 RiSed NQhS BB ivGAHbH 85 b@%@pér@d by, for instance,
Conparative Exanple 1 except for omtting the
applyimg epowdetyi brgzisg emterihbrendedhesth mpeginie bmdoeomo the grinding plane
subjected to the follow ng accel erated corrosion test
of thevitary eeipdimgipsael to Fechss dupkness thalllt sasresponds §a 3@ i @0% ot the average
.the coate anes of the ci.mens d ,spraviyng. t hem
particl £ 87 B BoRLEETEL RS o SBG TBRC s TR B R Jish g, on the
_ oy g .
coue 3558 Fal b RS B0 My 088, Y Ber v
in aldudFedRusthaiie dendity; SaHimMiichZ eoing Tede! fesditindSasebhblyb® stand at a
-~ seen fromthe data |listed in Table 1, there were

tempelagee vEdot less gandrGH0™0 nandfnat useredham b, 040 e ende seditced pressure of
line on the specinmens at,a narrow wi dth for the

not mespriae 10 dardar adesralinghlossthes 10 prnyee suhiotmare fangi minutes.

up to the step of the application of the highly
anticorrosive zinc powder-containing paint

COfRORIhly WA thOEwSATPESNit PRSI ESBAR 6F obbrations startin
treate&&gg%org?%g to tgg c&hventigﬁiﬁ nmet hod up(%b ¢

from tthe r&ppvdl eAtthieR raft fohte akgadiire of it steélcdurface men sobke, the tool is
the c-coating system while the sanple of Conparative
charaEsezimpd & that thisiredultingssurfage € theaenndititingd) graamdsaisies setated marks on

Exanpl e 1 except for omitting the r-washi ng, step .
the prpsgesedand exnosed s Bieay GH 1 e Gy O g fotﬁ%@gé Rritles having 2

CLOSSCUt ROLLI Lk ti Q0 - e T

vong ARG WD BT LA s BBE o imin ol an

the r@RHdoORSacd BERR £ dnsd GraAd! NasIRBANGE ERtrStéiidl deberties which
met hod of the present invention, which permts the

have ehdvigt et osxpefieided dinastitionglland aetedinghs hivhen sitlepténg the plane
Is a repair-coating nmethod excellent in the .

procesprd worg Bisiroaryp ng {aod as theagplialrate Eraepaimeqnsing, it is preferred that

e B e oh e 8 RS Bl PR e scorin 1
. _ . g ) ! |
SOOI 67 GO OhARHLIY, MLCCIBUALAUPSNALALEP T TR e
prep@htid Grehiieantid %d@%g tageavant bR baEE MIdGe Giaidaid gor surface

Ex of the Invention np. Ex.1 (Opt. Cony. Meth.)

Conp. Ex. 2(Corn. Used Cony.) Surface Preparation
StD 2

22
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Sa-2.5 Sa-2.5 Prior Processing Appin.O 100g/L aq.
"Sol n. of Na2CO3 Reduci ng the anount of the remaining
adhered salt to a level of 60ng/n2 w th water-washing
Fr eeof anywat er- washing step; Am. of Adhered salt:
150 ng/ n2. - Interval One day One day One day
Primer Highly anticorrosive Znpowder- contai ni ngpai nt

prepE@iROSid mafigedfent fdr ddtrying out the highly durable repair-coating as shown in
Table 1 together with photographs of the standard. In other words, according to this standard
procedures, the steel surface whose rate of exposed area of the ground is less than 60% and
which carries the remaining scratch marks, is defined to be StD-1; the steel surface whose rate
of exposed area of the ground is not less than 60% and less than 97% is defined to be StD-2;
the steel surface whose rate of exposed area of the ground is not less than 97% is defined to be
StD-3, respectively.  The surface- conditioned ground plane processed according to the
currently used blasting technique is in such a conditidﬁ that it has innumerable recesses
formed through the collision with grit particles or the so-called anchor pattern and such
surface-roughness would belp the adhesion of a paint to the ground surface. In the
conveniional blasting method, however, the ground surface is perpendicularly bombarded
with hard powdery material and therefore, the fixed rust at the pitting-like portions and
corrosive ions such as salt components are injected into the reverse side of the outer surface of

the metallic ground.

For this reason, even if the apparently clean blast-treated surface is subjected to a
coating treatment, the surface is kept in a wet condition due to, for instance, dew condensation
and the surface again suffers from the generation of rust Regarding the
surface-conditioned groun& plane which has been processed using the foregoing rotary
grinding tool of the present invention, the ground (substrate) surface is ground by the hard
particles firmly brazed to a metallic rotary panel in the horizontal direction. Accerdingly, this
technique is completely free of such a phenomenon that corrosive ions are injected into the
reverse side of the outer surface of the metallic ground, innumerable scratch marks are formed
on. the surface and the effect of anchoring the coated film can be ensured like the ground
surface processed according to the blasting method.  Therefore, the ground surface realized
by the treatment of the present invention is a freshly produced surface which is quite effective
for simultaneously improving the adhesion to the subsequently applied coating film and
increasing the anticorrosive and rust protective effect to the highest possible level. ~ When

using the foregoing tool, it would be sufficient to obtain the steel surface of not less than
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Commerci al ly avail abl eorganic zinc-rich prinmer: 75 g
m Commerci al ly avail able organic zinc-rich priner:
75,u mSpraying with 0.5% NaCl Soln. (freq. of once a
week), allowng to stand in the shade After 2 days
Generation of slight spot-like rust at the crosscut
portion of the specimen Generationof spot-I|ike rust

StD-2tind HR raleQFe&PbsadGitfheNgcd bf thegrspeicianvprianebadd anolevel of not
conti nuous rust at the crosscut portions of the

less thpedilffens Apecified; ird thesstep v of Genbragoingndém Gdher dt wonbt further be
oo e e e B O b S cive properio o

obtaifi' 3 egf'ltsm@é)cret (I)fo gﬁ)gf b%zp %he Bgé:rieg%@ tﬁé ts%ff%é-conditionhlg is preferably
selected while taking into constderation the working efficiency and the execution cost.  On
the other hand, the ground surface of less than StD-2 has a large number of corroded sites
whose depths are further quite high and accordingly, it would be quite difficult to make the
corrosion-active points harmless even when applying, onto the surface, a prior processing
solution such as that disclosed in the foregoing step B.  In this case, the presence of such
corrosion-active points can be detected by the application of the prior processing solution and

accordingly, the only related parts thus detected are again subjected to the treatment as

~ specified in the step A and then the treatment as specified in the step B to thus completety

eliminate the corrosion-active points.

In the highly durable repair-coating method according to the present invention, the
repairing operation may be finished by practicing the step B of the foregoing item (1), but it is
preferred in the present invention to apply a primer coating layer onto the processed surface
obtained after the completion of the step B, as an additional step C. The paints to be applied
may appropriately be selected while taking into consideration the desired anticorrosive effect
and usable herein include, for instance, currently used organic or inorganic type ones such as

zinc powder-containing paint compositions {zinc-rich primer compositions).

However, it is preferred in the present invention to use highly anticorrosive zinc

powder-containing paint compositions as will be detailed below:

In other words, the highly anticorrosive zinc powder-containing paint composition is
preferably a paint composition comprising (A) 100 parts by mass (mass of the solid contents)
of a binder resin; and, on the basis of the total mass of the binder resin, (B) 200 to 800 parts

by mass of zinc powder; (C) 1 to 95 parts by mass of a corrosive ion-fixing agent; and (D)
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days Ditto Ditto Ditto After42 days Ditto Ditto
Ceneration of a |ot of spot-like rust even at the
portions other than the crosscut Exanple 3
Anticorrosive low alloy steel materials such as
weat her resistant steel materials, each carrying a
thick rust layer were processed according to the
zmy@qumghhgaﬁhu@@@ﬂmyﬂw@mﬁ usual 5 repair-coating
nmet hods and to the highly durable repair-coating
nmet hod of the present invention and the
repair-coating effects observed for these nethods

werks bigdsaiesn (WA RE 2BRIEHET OF AROTEHUC OBE FR¢ 1t may likewise be a

i ndin 00) , whgse gri hdj l a a :
e B P MBLIE5e0: | LI BLEBRAESL 6L apy sommoriay
availlE %ﬁﬁ%ﬂ&%&ifﬂb&(ﬁﬂﬂ?&%&e%@ epd:8a-cking eddified BRIXS resins, acrylic

were herelrn used the aforenentionéd
resing| @glt tietaht regimier @drticolalyy piefiotedparovipdes nasink acrylic resins, and
di anmond 10_ﬁarticles and an el ectrically-powered .
urethanst zasipst wbichpreeredignivin thecanbicerrpyeopropprties gad the adhesion to the
rticles. To

th A t .
groud. o MRsRPEr. aoriBY lkNS ORHFRls TIREE e BeLLTRgsbheEiy, there may
be liééf?dé%?)r 55%93%% :ctgos%f obef%iﬁe?dgtggry (?daig%ﬁg%«gﬁlglg@ Vf\l;ntc];]ional groups such as

ctrica ower e provio
-OH," 88N 2 HoIICHIHLRRE feiishdd, @R 23RS 1iNed aBovd fb thb $nake the resins

respect, the rotary grinding tool carrying connected
dispdndbld opasltbleliesateavi ng a Mohs' hardness of higher than

9 according to the present 15 invention conprised a

netallic rotary panel S11S304 having a di aneter of

10 .provi.ded with projected portions conprisSin .
iyt e B Bingherepal prTeAinde iy SbaoeRan Hebbe, for instance,
: : to

parti o Sbr Bl MR cities U cioh deh PR Mctect
cubic boron nitride particles (the treatnent p of the
invention (Inv. p)) as the hard particles, which were
adfremgdes thetdof imdudd hydrohwedinitiphemidendatasuefhalikplesilisges obtained
of a paste, as the brazing 20 agent (the qaste .

startipg nsems ifely Ipfwger tesremstioyl porthpsdicaiq toisaetyy] nerdosgicaty, tetrapropyl

by. mas | - 3% .mass, Fe al l.oy . an pal.yvinyl .
orthogfichRof oo i Radis R e e DRIy brthogigate, methyt
i i 2(farle BRI riRERAID SR, MBFIURethoxy-silane,
mm@%&%ﬁ%&%@%ﬂéﬁﬁt&?ﬁaﬁ ce’r ot a?y pﬂgnel bSQ'/1 mal ntgli ni neg oxy-sane
ethylt thiethag $-8ilaley batyl ariinetoey-3ilatieg bofyl 10&D&asithnanalay] aicthoxy-silane,
reduced pressure of 10-5 Ton. for 30 mnutes. The
phenplr dfimcthexly-pidarei emd phenyhdrigthorytsitapep|lanthinfeasdethe degree of the

resul ting rotar . S
hydrolysis preferably range%;/ from 50 to 98%. In addition, these hydrolyzates may likewise be

derivatives thereof obtained by further reacting them with other organic compounds. These

binder resins may be used alone or in any combination of at least two of them.

More specifically, favorably used herein include, for instance, Ethyl Silicate 40
(available from COLCOAT Corporation); Ethyl Silicate 40 (available from TAMA Chemical
Industries, Ttd.); Silbond 40 (available from Stauffer Chemical Co.); and Ethyl Silicate 40
(available from Union Carbide Co.).
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5 grinding tool have an average H ranging from 900 to

1200/1 m an average ratio: H D ranging from0.3 to

0.7, and an average rate of exposed surface area

ranging from20 to 70%for the treatnment of the
~present invention (lnv. g to k, and n); and an

average H of 900 g m an average ratio: H D of 0.3,

and an average rate of exposed surface area of the

hard particles of 30%for the treatnent of the ) .
pridsenveri examples wf (dqueouspinorgemic pindee resingsewblechapin are binders
were a_10 highly, ant sive zinc powder-contain

compBRINGLt ek ANeCBRTECIOLCISy! R s SToBD GPEHIng o PARSG dffpersions of
' . j i . i .th
wate o IRE oo RPRREHL ) ol g deferdl 1iilya3h: | "o

set at 75 p, m In this connection, the highly

anti corrosive zinc powder-containing paint of the

present inventi oR,@sedSiH t hese experifBnts was

prepared by bl ending 400 parts by mass of an et hyl

silicate solution in xylene as a sol vent (Ethyl

Silicate 15 40 havi a solid.content of 25% .
(In the ATy R TERETRERCERAN BE b BTV TRfEF rasiyg,from 1.0 10 4.5)

500. par.t. - 71 0 (v '
and GGBP LTS, B AT RTe flaf Bofe R R P A IRP B bresented by R
suitabily §sdd hedlin PR, Ryt iiRSTceOlithiyAY PeRIAd Rotéssival.| abl e

fromTOHO Pignent Co., Ltd.; a sulfite type

hydrocal umte), and 20 parts by mass of xylene as a

solvent and then stirring these conponent to thus ]

gi Aveths wrserisobitblsilieates mpiesented Py dre eepmabFamaya (f), usable herein are

., avai |l ahl e pai.nt ~conpositions were used for primary

W“h&%%?§99Pﬂ?@?ﬂ@ﬁ#éﬂ@ogﬁéF§&and top coats and the

t hi cknesses of these |layers are specified in the

following Tables 2 and 3 (continued from Table 2).

Tha sRb@dd, &h@ffo&g@m%r@g@ﬁsi d0inoRiahRdbindérersnanmay 2edused in the

in Tables 2 and 3. The repair-coating was eval uated o
preseat mventiangalome ¢thie dnyldombimgionsif b liestaso ofdbdne. 2 Moreover, it is also

Construction of the processing nethod, Sur. pr.ep. )
possiple; tg s VertQIs SORPLIAEERTE O bPrerpis @og dpnreaniy, pind Slrlgf)zf to use reaction

prod@g%%é%gﬂgnﬁer%ﬁ%%g %‘réiﬁl%ﬁ'ﬁ%}zc%%g-w;‘i r-contai ni ng pai nt

The zinc powder component (B) may be any conventionally known ones inasmuch as
it can release zinc to thus ensure the desired sacrificial anodic effect.

Moreover, the particle size of the powdery zinc component used herein in general
ranges from 1 to 100 x m and the preferred particle size thereof falls within the range of from
3to 7um. The use of the powdery zinc component having a particle size falling within the
range specified above, in particular, the foregoing preferred range permits the further
improvement of the working properties of the resulting composition when coating the same

and likewise the formation of a coated film having considerably uniform appearance.

In this respect, the particle size of the powdery zinc component is herein determined
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Blasting, Sa2.5 5 g/L 1 day 75 g m1 day Inv. b
Blasting, Sa2.5 30 g/L 1 day 75 g m1 day Inv. c
Blasting, Sa2.5 50 g/L 1 day 75 Am1 day Inv. d
Bl asting, Sa2.5 100 g/L 1 day '

using a particle size distribution-measuring device (Model LA-910 available from HORIBA
Mfg. Co., Ltd.).

The amount of the powdery zinc component to be mcorporated into fhe paint
according to the present invention preferably ranges from 250 to 700 parts by mass per 100
parts by mass of the solid content of the binder resin. ' When the content of the zinc powder
is less than 200 parts by mass, the resulting paint composition is insufficient in the
anticorrosive properties, while when it exceeds 800 parts by mass, the resulting paint
composition is likewise insufficient in the physical properties and appearance of the coated
layer formed therefrom.  Furthermore, it would be difficult, for the binder resin, to ensure
the formation of highly reliable linkage with the surface of the substrate and the resulting

coated film is infetior in the adhesion.

Then the component (C) is a corrosive ion-fixing agent which can collect and react
with corrosive ionic substances such as CI and SO present in the boundary between Iajrers
of rust and the iron ground to thus form water-insoluble double salts and to thereby fix and
inactivate the corrosive ions.  The use of such a fixing agent would permit the prevention of
any reduction of the anticorrosive propertics of the coated layer of the resulting paint
composition since it can inactivate the corrosive ions even if they still remain on the surface

of a steel material to be processed.

Typical examples of such corrosive ion-fixing agents are hydrocalumite and

hydrotalcite.

The hydrocalumite is water-containing or hydrated crystalline powder having a

layered structure and represented by the following formula:

3Ca0 » AlLOs « CaXom * nH;O
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75 g m1l day Inv. e Blasting, Sa2.5 300 g/L 1 day 75
umlday Inv. f Blasting, Sa2.5 500 g/L 1 day 75 g m
1 day Inv. g Rotary grinding tool A*, StD-2 30 g/L 1
day 75 14 m1 day Inv. h

(In the formula, X represents a monovalent or divalent anion, m represents the valency of the
anion and n is a number of not more than 20).  Typical examples of such anions (X) include
NO5, NO;, OH, CH;COOQO’, and CO;>.  These anions can undergo anion-exchange when
they are brought into contact with chloride ions or sulfate ions, while releasing X such as
NO; and NO,, and fixing (supporting) the corrosive ionic substances within the
hydrocalumite to thus inactivate the same. On the other hand, the foregoing released anions
form a passive film on the surface of the steel material to be processed to thus further improve

the anticorrosive properties of the resulting coating.

The hydrotalcite is typically a hydrated crystalline powder having a layered structure

and represented by the following formula:
Mgs sAL(OH)13CO;5 - nl,O

(In the formula, n is a numerical value of not more than 4 and preferably 3.5) and it has, like
the hydrocalumite, such an ability that it can undergo anion-exchange when it comes in close
contact with corrosive ions to thus fix the corrosive ions within the structure thereof and that

the fixed corrosive ions are never released from the crystalline structure.

The amount of the corrosive ion-fixing agent to be incorporated into the highly
anticorrosive zine powder-containing paint composition preferably ranges from 5 to 50 parts
by mass per 100 parts by mass of the solid content of the binder resin. ~ When the content
thereof is less than 1 part by mass, the resulting paint composition cannot collect all of the
corrosive ionic substances such as Cl” and SO4* present in the boundary between layers of
rust and the iron ground and the composition is thus [iable to be insufficient in the
anticorrosive propertieé, while when it exceeds 95 parts by mass, the resulting coating layer
suffers from the formation of blisters and the occurrence of exfoliation and the layer is

insufficient in the anticorrosive properties.
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Rotary grinding tool A*, StD-2 50 g/L 1 day 75 u m1
day Inv. i Rotary grinding tool A*, StD-2 100 g/L 1
day 75 g m1 day Iv.] Rotary grinding tool A*, StD 2
300 g/L 1 day 75 g m1 day Inv. k Rotary grinding
tool A*, StD-2 500 g/L 1 day

The solvents (D) used in the highly durable zinc powder-containing paint composition
may be any organic solvent or water insofar as it can dissolve or disperse the foregoing

components (A) to (C).

Examples of such organic solvents usable herein include aromatic solvents such as
toluene and xylene; alcoholic solvents such as ethanol, methanol and butanol; ketone type
solvents such as methyl ethyl ketone, and methyl isobutyl ketone; ether type solvents such as
propylene glycol monomethyl ether, and ethylene glycol monomethyl ether; and ester type

solvents such as butyl acetate and ethyl acetate.

When a paint composition is an aqueous type one, the solvent used in the paint is
water. In this case, a water-soluble organic solvent may likewise additionally be incorporated
into the paint composition.  Specific examples of the foregoing water-soluble organic
solvents are methanol, ethanol, 1-propanol, 2-propanol, t-butyl alcohol, ethylene glycol,
propylene glycol, 1,2-propane-diol, 1,3-propane-diol, glycerin, acetone, methyl cellosolve,
cthyl cellosolve, butyl cellosolve, methyl carbitol, ethyl carbitol, propyl carbitol, butyl

carbitol, and diacefone alcohol.

The amount of the solvent (D) to be incorporated into the paint composition preferably
ranges from 200 to 600 parts by mass per 100 parts by mass of the binder resin (solid content).
When the amount of the solvent to be incorporated is less than 100 parts by mass, the
viscosity of the resulting paint becomes too high to ensure desired stability thereof and the
easy handling ability thereof in the coating operations. ~ On the other hand, when it exceeds
1,000 parts by mass, the viscosity of the resulting paint becomes too low to form a coating

layer having a desired or prescribed thickness (not less than 50 ;2 m).
A coupling agent (E) may, if necessary, be incorporated into the highly anticorrosive

zinc powder-containing paint composition.  The coupling agent (E) can serve to improve

the ability of the paint to wet or impregnate layers of rust present on steel materials and to
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75 g ml day *: Rotary grinding tool A Electrically
powered rotary grinding tool provided wth di anond
particles; Table 2 (continued) Div. Construction of
the processing nethod Effect Primarycoat (hum dity-
cur abl e pol y-urethaneS resinpaint), Thickness Int.
Top coat (thick typepoly- urethaneresin paint),

likewlddl GKHO6S the adhesion of the resulting coating layer to the surface of the steel

materials. Typical examples of such coupling agents usable herein inciude
silane-containing coupling agents such as v -glycidoxy-propyl trimethoxy-silane,
~glycidoxy-propyl methyldiethoxy-silane, S -(3,4-epoxy-cyclohexyl) ethyl-trimethoxy-
silane, vinyl triethoxy-silane, 7 -methacryloxy trimethoxy-silane, and y -mercapto- propyl
trimethoxy-silane; titanium-containing coupling agents such as isopropyl tri-isostearoyl
titanate, tetra-octyl-bis(di-dodecyl) phosphite ftitanate, isopropyl tri-octanoyl titanate,
isopropyl tri-dodecyl benzene-sulfonyl titanate; and other coupling agents such as

aluminum-containing coupling agents and zirconium- containing coupling agents.

The component (E) is incorporated into the paint composition for the improvement of
the ability of the paint to wet layers of rust and penetrate into the same and for the
improvement of the adhesion of the resulting coating layer to the surface of the steel materials
and the component is incorporated into the composition in an amount ranging from 0 to 10
parts by mass and preferably 0.5 to 5 parts by mass. The use of the component (E) in an
amount beyond the upper limit thereof specified above provides no further improvement of

the foregoing effect and it would economically be unfavorable.

The zinc powder-containing paint according to the present invention comprises the
foregoing components in the following relative amounts: 200 to 800 parts by mass of zinc
powder (B); 1 to 95 parts by mass and preferably 5 to 50 parts by mass of a corrosive
ion-fixing agent (C); 200 to 1,000 parts by mass of a solvent (D); and 0 to 10 parts by mass
and preferably 0.5 to 5 parts by mass of a coupling agent (E), on the basis of 100 parts by

mass (mass of the solid contents) of a binder resin (A).

A dispersant may be incorpbrated into the highly anticorrosive zinc powder-
containing paint composition for the purpose of uniformly dispersing the zinc powder and the
corrosive ion-fixing agent in the composition. ~ Examples of such dispersants usable herein

include cationic type ones such as quaternary ammonium salts; anjonic type ones such as
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Cost for Sur. Prep. Cost for Coating Anti- corr.
Prop.** Inv. a 50 tu m1 day 50 # mA 0 O Inv. b 50
p. m1l day 50 u mA O O Inv. ¢ 50 it m

carboxylic acid salts, sulfonic acid salts, sulfuric acid ester salts, and phosphoric acid ester
salts; and nonionic type ones such as ether type, ether-ester type, ester type and nitrogen

atom-containing nonionic dispersants.

The zinc powder- containing paint composition may further comprise other additives
such as an anti-sagging agent and a pigment.  The anti-sagging agent is an additive for
imparting a structural viscosity to the paint composition when incorporated into the same and
for consequently imparting thixotropic properties thereto and examples thereof include
amorphous silica, colloidal calcium carbonate, organic bentonité, hydrogenated castor oil,
aliphatic amides, higher fatty acids, and micro-gel particles. ~ These anti-sagging agents may
be used alone or in any combination of at least two of them. Particularly preferably used
herein are organic bentonite type ones since they can show an ability to establish a higher

structural viscosity by the addition of only a small amount thereof to the composition. a

Moreover, the pigments usable herein may be, for instance, body pigments,

‘anticorrosive pigments, and colored pigments. Specific examples thereof include talc, mica,

barium sulfate, clay, calcium carbonate, zinc oxide, titanium dioxide, red iron oxide, zinc
phosphate, aluminum phosphate, barium metaborate, aluminum molybdate, and iron
phosphate and these pigments may be used alone or in any combination of at least two of

them.

The paint can be prepared according to the usual method.  In this case, it is general
that liquid components and powder components are blended immediately before the practical
use of the same. The Hquid components can be blended with the powdery components
together to thus obtain a uniform dispersion through the use of any dispersion means
commonly used in the preparation of a paint, for instance, mills using mediums such as a roll

mill, a sand grind mill and a ball mill; and Disper Dispersing Device.

The zinc powder-containing paint is applied onto, for instance, a steel structure using a
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1 day 50 ,u mA O (c) Inv. d 50 g m1 day 50 g mA O
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means such as an air spray, an airless spray, a roll coater or a brush, but it is in general applied

by the use of a spray.

The paint applied onto a subject is dried at ordinary temperature over a time ranging
from 18 to 48 hours or it is compulsorily dried at a temperature on the order of about 80°C
for a time of not less than 30 minutes to thus evaporate off the solvent and to thereby give a

desired coated film.

The hydrocalumite or hydrotalcite serving as a corrosive ion-fixing agent in the highly

~ anticorrosive zinc powder-containing paint composition shows the effect of permanently

fixing the remaining corrosive ions according to the following mechanism. The hydrocalumite

or hydrotalcite is typically represented by the following formulas:

. Hydrocalumjte —  3Ca0 + Al,Os3 « CaXgm * nHO
(In the formula, X represents a monovalent or divalent anion, m represents the valency of the

anion and n is a number of not more than 20);

+ Hydrotalcite — Mga sAlx(GH)3CO3 « nHO

(In the formula, n is a numerical value of not more than 4 and preferably 3.5).

The corrosive ton-fixing agent éan undergo anion-exchange when they are brought
into contact with corrosive ionic substances such as CI” and SO4* ions, while releasing X such
as NO5;™ and NO,, or COs” and fixing the corrosive ionic substances within the structure of
hydrocalumite or hydrotalcite through the formation of water- insoluble double salts.
Moreover, the paint composition of the present invention also contains zinc powder and

accordingly, it would show the anticorrosive properties as a zinc powder-containing paint.

Tn addition, the paint is one showing anticorrosive properties superior to those observed for

the conventional organic zinc-rich primer because of the combination of the anticorrosive

effect of the zinc component and the foregoing corrosive ion-fixing function.  Accordingly,
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the use of the highly anticorrosive zinc powder-containing paint composition would permit
the formation of the repaired and coated plane or surface which has anticorrosive properties
superior to those observed for the conventional organic zinc-rich primer while permanently
fixing the corrosive ions possibly present in the corroded sites which cannot completely be
removed from the ground surface during the surface-conditioning step.  In this connection,
when applying the highly anticorrosive zinc powder-containing paint composition to the
processed plane obtained after the completion of the foregoing step B as a primer layer, the
primer is simply applied to or put on the sodium carbonate powder precipitated from a very
small amount of the prior processing solution remaining on the plane through the drying of
the same. Hdwever, the inventors of this invention have found that the ion-fixing agent
included in the primer layer likewise shows an effect of fixing sodium carbonate.
Accordingly, when applying the paint composition, it is thus desirable to apply the
composition while mixing, with the paint composition, the sodium carbonate powder
precipitated from the prior processing solution through drying using a brush or a roller in

order to secure the sufficient adhesiveness.

In the highly durable repair-coating method according to the present invention, it is
preferred to further apply at least one layer to the subject to be processed after the completion
of the step B as set forth in the foregoing item (1) as has been described in the item (4) of the
present invention or after the application of a primer coating as set forth in the foregoing item

(3) of the present invention.

This coating layer is applied for the elimination of any influence of the surrounding
environment on the surface of a steel material and/or for preventing the occurrence of any
deterioration of the coating layers applied onto the surface of the steel material due to, for
instance, the irradiation with ultraviolet light rays.  The additional coated layers may be, for
instance, those formed using polyurethane resin- containing paints and/or epoxy type
resin-containing paints, which are appropriately selected while taking into consideration the

various requests of the surrounding environment.
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1l day 50 # m 0O Inv.] 50 kt M1 day 50 it m(c) O
(c) Inv. k 50 1i m1 day 50 kt m O Note: Cost for
Stir. Prep. (cost required for the surface
preparation treatnment): (c): Considerably cheaper
than the conventional nethod; 0: Cheaper than the
~conventional nethod; A: Conparable to the
conventional method; X Expensive.

Fig. 1 is a schematic diagram showing the cross sectional structure relating to an
embodiment of the steel structure obtained according to the foregoing highly durable

repair-coating method of the present invention, observed after the repair-coating operation.

The thick rust layer formed on the surface of a stéel material 1 is removed by the
surface preparation or conditioning treatment (the step A) and a prior processing solution is
applied onto the surface-conditioned plane of the sieel material (the step B) to thus form a
mixed layer 2 comprising a passive | film formed thrbugh the treatment with the prior
processing solution and the layer of the remaining fixed rust in which the corrosive substances
are inactivated or made harmless.  Formed on the mixed layer 2 is preferably a coated layer
3 (the step C) of a primer or é zinc powder-containing paint cbmposition such as the highly
anticorrosive zinc powdef—contajning paint composition.  More preferably, a coated film 4
of a paint for undercoat and a coated film 5 of a paint for top coating are formed on the primer

layer.

Example

The present invention will be described in more detail with reference to the following

Examples.

Example 1
In respect of the surface preparation treatment in the highly durable repair- coating

method of the present invention, the surface preparation treatment carried out using a
preferred rotary grinding tool specified in the foregoing item 2 was compared with the
conventional surface preparation treatment (secondary keren) carried out using the
conventional grinding tool. A weather resistant steel plate having a size of 300mm (height)
X 600mm (width) carrying a thick rust layer uniformly generated thereon was herein used as
a sample material. A half (corresponding to the width of 300mm) of the sample material

was treated using the rotary grinding tool according to the present invention fitted to a
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5 Cost for Paint: O: Considerably cheaper than the
conventional nethod; 0: Cheaper than the conventiona
met hod; A: Conparable to the conventional nethod; X
Expensive. Anti-con. Prop.** (anticorrosive
properties) : 0: More effective than the opti nmum
result observed for the conventional nethod; O:

commrdREly dvagabid dirt driddbhe apkk@bnof SSMBL whbé ahdaandifiing half of the
the conventional nethod; A Conparable to the usua

sample sndteriabbrasi precesied tch an cotrng retf $ri0 umgrmch@@ntmal grinding tool
Inferior to the_ usu resul obt ai ned
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(conc.) hit. Primer (thick- ness) Int. Primary Coat
(thick- ness) Iv.! Sur.Prep. A3); St-2 100g/L 1 day
Priinntafs Mdpect, 30 rotany) grinding tool of the present invention is one comprising a

metallic rotary panel SUS304 having a diameter of 100mm, provided with projected portions
comprising industrial diamond particles having an average particle size of 500 1 m as the hard
particles, which were adhered to the metallic rotary panel through the use of a paste, as the
brazing agent (the paste comprised powder of 83% by mass Ni-7% by mass B-4% by mass
Si-3% by mass Fe alloy and a polyvinyl alcohol-based organic binder).  In this connection,
the projected portions were joined, through the vacuum brazing, to the metallic rotary panel
by maintaining the assembly at a temperature of 1020°C and under a pressure of 107 Torr for
30 minutes.  The surface density of the hard particles on the rotary grinding tool was found
to be 100 particles/cm?, the average H thereof was found to be 1100 z m, the average ratio
H/D was found to be 0.6, and the average rate of exposed area thereof was found to be about

60%.

The results thus obtained are summarized in Fig. 2.  The processing method using
the rotary grinding tool of the present invention could provide a processed plane
corresponding to the processing degree of not less than StD-3 within 15 minutes, while the
proceésing method using the conventional grinding tool could not provide any processed
plane of St-2 corresponding to the rate of exposed area of the steel material of not less than
60% even after 45 minute from the initiation of the treatment.  This clearly indicates that
the engineering (processing) method as set forth in the foregoing item (2) is a quite effective
repair-coating treatment. In this respect, however, when using the conventional grinding tool,
a desired rate of exposed area of the steel material could be obtained by replacing the

grindstone and farther continuing the grinding operation.
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1 day Paint A9) (50 kt m) Inv. mBlasting; Sa2.5
100g/L 1 day Priner B8) (75 g m | day Paint B19) (60
gm Inv. n Sur.Prep. B4); StD-2 100g/L 1 day PrinerB
(751lu m 1 day Paint B (60 ,um Inv. o Sur. Prep. A
“St-2 1009/ L

' Example 2

The plane processed according to the repair-coating method of the present invention
which included the steps starting from the surface preparation treatment (step A) to the
primer-application (the step C) and that processed by the conventional method comprising the
same steps were inspected for the anticorrosive properties and the results thus obtained were
compared with onc another.  Rusty steel plates used as the specimens were prepared by
spraying them with a salt solution having a concentration of 5% four times at a frequency of
one time/week.  In this example, such a specimen was subjected to a surface preparation
treatment using the same rotary grinding tool of the present invention used in Example 1 to
thus give a plane of StD-2, a 100g/L aqueous sodium carbonate solution was applicd onto the
plane and a high]y anticorrosive zinc powder-containing paint composition was then applied
thereto.  On the other hand, in Comparative Example 1, such a specimen was subjected to a
surface preparation treatment according to the blasting method as a conventional method to
thus give a plane of Sa-2.5 (corresponding to the rate of exposed area of the steel material of
not less than 60%), washed With water to remove the remaining salt component and an
organic zinc-rich primer was then applied onto the plane, while in Comparative Example 2, a
steel plate specimen was treated by repeating the same procedures used in Comparative
Example 1 except for omifting the water-washing step.  Then, these specimens were
subjected to the following accelerated corrosion test which c'omprised the steps of making
crosscuts on the coated planes of the specimens, and spraying them with a 0.5% aqueous
NaCl solution at a frequency of once a week (1 tirfie/week) in a room in the shade over 42
days from the initiation of the test.  The results thus obtained are summarized in Table 1.
As will be seen from the data listed in Table 1, there were observed the generation of rust
along the crosscut line on the specimens at a narrow width for the sample treated according to
the present invention up to the step of the application of the highly anticorrosive zine
powder-containing paint composition and the sample (Comparative Example 1) treated
according to the conventional method up to the application of thé organic zinc-rich primer of
the c-coating system, while the sample of Comparative Example 2, which was treated

according to Comparative Example 1 except for omitting the water-washing step underwent
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the generation of linear rust along the crosscut portion and the generation of spot-like
corroded sites on areas other than the crosscut portions.  These results clearly demonstrate
that the method of the present invention, which permits the elimination of the blasting and
water-washing steps, is a repair-coating method excellent in the anticorrosive properties,

equal to or rather superior to those accomplished by the optimum conventional method

(Comparative Example 1) which comprises the blasting and water-washing steps.

Table 1: Comparison of Qualities of Repair-Coating Methods of the Invention and of

Conventional methods
Grouping Ex. of the Invention | Comp. Ex. 1 (Opt. | Comp. Ex. 2 (Com.
| Conv. Meth.) Used Conv.)
Surface StD-2 Sa-2.5 Sa-2.5
Preparation _
Prior Appln. Of 100g/1. | Reducing the amount | Free of any water-
Processing -~ | aq. Soln. of NayCO; | of the remaining | washing step; Amt. of
adhered salt to a level | Adhered  salt: 150
of 60mg/m® with | mg/m’.
water-washing.
Interval One day One day One day
Primer Highly anticorrosive | Commercially Commercially available
n powder- | available organic | organic zinc-rich primer:
containing paint | zinc-rich primer: 75 | 75 um
composition: 75 um | gm
Spraying with 0.5% NaCl Soln. (freq. of once a week), allowing to stand in the shade
After 2 days | Generation of slight | Generation of | Generation of
spot-like rust at the | spot-like rust at the | continuous rust at the
crosscut portion of | crosscut portions of | crosscut portions of the
the specimen the specimen specimen
After 7 days | Ditto Generation of | Generation of
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Paint B (60 g m Conp. Ex. b Sur. Prep. A St-2
100g/L 1 day PrinerA (75 g m 1 day Paint B (60 g m
Conmp. Ex. cl) Blasting; Sa2.5 None 1 day PrimerA (75
Jum | day Paint B (60 kt m Conp. Ex. 612)

continuous rust at the | continuous  rust  and
crosscut portions of | liquid rust at the crosscut
the specimen | portions of the specimen
After 14 | Ditto Ditto Ditto
days
After 42 | Ditto Dittb Generation of a lot of
days spot-like rust even at the
portions other than the
crosscut
Example 3

Anticorrosive low alloy steel materials such as weather resistant steel materials, each
carrying a thick rust layer were processed according to the conventional optimum and usual
repair-coating methods and to the highly durable repair-coating method of the present
invention and the repair-coating effects observed for these methods were compared with one
another.  As the rotary grinding tool whose grinding plane was at least partially provided
with hard particles having a Mohs’ hardness of higher than 9 connected thereto, there were
herein used the aforementionéd electrically-powered rotary tool provided with diamond
particles and an electrically-powered rotary tool provided with cubic boron nitride particles.
To compare the surface preparation treatments, there were also used the blasting method
which made use of a commercially available electrically-powered rotary tool provided with
resinoid grindstone and silica sand No. 4. In this respect, the rotary grinding tool carrying
connected hard particles having a Mohs’ hardness of higher than 9 according to the present.
invention comprised a metallic rotary panel SUS304 having a diameter of 100mm, provided
with projected portions comprising industrial diamond particles having an average particle
size of 500 to 600 1 m (the treatments g to k, and n of the invention (Inv. g to k, and n)) or
cubic boron nitride particles (the treatment p of the invention (Inv. p)) as the hard particles,
which were adhéred to the metallic rotary panel through the use of a paste, as the brazing

agent (the paste comprising powder of 83% by mass Ni-7% by mass B-4% by mass Si-3% by
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Bl asting; Sa2.5 (Water Washing) Note 6) PrimerA (75

kt m 1 day Paint B (60 ,rin) Conp. Ex. 1 Sur. Prep.

B, StD-1 (Water Washing) 1 day PrimerA (75 g m 1 day

Paint B (60 g m 1): Conparative Exanple c:

General ly used conventional exanple 2): Conparative

Exanpl e d: Opti num conventi onal exanple; 3): Sur.
massPFERlloP and $ Wolyaesy! prlegpi-dhiednorgamiat birddr). usiIngthésn connection, the

_electrically powered rotary grinding tool equi pP_ed

projeviied Iportiane svano jeineg, ithsgl e, vappumSrezingy ipthe metallic rotary panel by
maintaining the assembly at a temperature of 1020°C and under a reduced pressure of 107
Torr for 30 minutes. The projected portions on the grinding. plane of the resuliing rotary
grinding tool have an average H ranging from 900 to 1200 x m, an average ratio: H/D ranging
from 0.3 to 0.7, and an average rate of exposed surface area ranging from 20 to 70% for the
treatment of the present invention (Inv. g to k, and n); and an average H of 900 u m, an
average ratio: H/D of 0.3, and an average rate of exposed surface area of the hard particles of
30% for the treatment of the present invention (Inv. p).  The primers used herein were a
highly anticorrosive zinc powder-containing paint and a commercially available organic
zinc-rich primer as a comparative primer. In either of these cases, the film thickness of each
primer layer was set at 75 u m. In this connection, the highly anticorrosive zinc
powder-containing paint of the present invention used in these experiments was prepared by
blending 400 parts by mass of an ethyl silicate solution in xylene as a solvent (Ethyl Silicate
40 having a solid content of 25%, available from CORCOAT Company) as a binder resin, 500
parts by mass of zinc powder (average particle size: 5 u m, available from HONJO Chemical
Co., Ltd.), 40 parts by mass of hydrocalumite (available from TOHO Pigment Co., Lid.; a
sulfite type hydrocalumite), and 20 parts by mass of xylene as a solvent and then stirring these
component to thus give a desired paint. A varjety of commercially available paint
compositions were used for primary coats, intermediate coats and top coats and the
thicknesses of these layers are specified in the following Tables 2 and 3 (continued from Table

2). The details of the processing methods are summarized in Tables 2 and 3.  The

repair-coating was evaluated according to the following methods
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5 B: a surface preparation treatnent using an
electrically powered rotary grinding tool equipped
wi th dianond particles; 5): Sur. Prep. C. a surface
preparation treatnment using an electrically powered
rotary grinding tool equipped with cubic boron
nitride particles; 6): Imediately after the drying;
Tﬂﬂag' Primer A: Highly anticorrosive zinc-containing

| nt A Aanmact

t—eonpostti-on—8)—Pritrer—B—An—organtc—zinec=rtch
Div. pr |G(mst;ruc91)ono§aherpro¢essmgmﬁnhlqﬁ ty-curabl e pol yurethane
resim 5 pai nt; [and 10y Paint B [A nodi fied epox
r 6SUR BER- nt . ThBIQX BrOCewHE inied) |Birimer const r udEEbly |dpt.
et hane T esi n| BaPR) . Thickness | FRECRSSoat ( pord-
et st PRI, ThGEDCos sl orbling 550
Applied) composition), Thickness
Inv. a | Blasting, Sa2.5 |5 g/L lday [ 75um 1 day
Inv. b | Blasting, Sa2.5 | 30 g/L lday |75um 1 day
Inv.c Blasting, Sa2.5 | 50 g/L lday |75pm 1 day
Inv. d | Blasting, Sa2.5 | 100 g/L. lday |75um 1 day
Inv. ¢ | Blasting, Sa2.5 | 300 g/L. lday |75um 1 day
Inv. f | Blasting, Sa2.5 | 500 g/L lday |75um 1 day
Inv. g | Rotary grinding | 30 ¢/L lday |75pm 1 day
tool A¥*, Sth-2
Inv.h | Rotary grinding | 50 g/L. lday | 75pum 1 day
tool A*, StD-2
Inv.i | Rotary grinding | 100 g/L lday | 75um 1 day
tool A¥, StD-2
Inv.j | Rotary grinding | 300 g/I. Tday | 75pum ' 1 day
tool A*, StD-2 |
Inv. k | Rotary grinding | 500 g/L. ITday | 75um 1 day
tool A*, StD-2

*: Rotary grinding tool A: Electrically powered rotary grinding tool provided with diamond

particles;
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Inv. -1 1 day (Thick polyurethane resin paint), 50/2
Mm)<O0O0Inv. mlday 30 I/ m1l day 20 kt mA A (c)
~Inv. n1 day 30 g m1 day 20 ,tt m

Table 2 (continued)
Div. Construction of the processing method Effect
Primary coat | Int. Top coat (thick | Cost for | Cost for | Anti-
(humidity- curable type poly- | Sur. Coating | corr.
poly- urethane. urcthane resin | Prep. Prop.**
resin paint), paint),
Thickness Thickness
Inv.a |50um 1 day 50 ;ﬁ,m FAN O Q
Inv.b |[50um 1 day 50 xm A O O
Inv. ¢ SOQ m 1 day 50um A O ©
Inv.d |50um lday |50um A o e
Inv.e |50um 1 day 50 pm Ay O @
Tnv.f |50um “llday |S50um A O ©
Inv.g |50pm " |1day |50um ©@ O O
Invh |50um 1 day 50w m © O O
Inv.i {50um 1 day 50 1 m ©) O ©
Inv.j |50um |1day |50um’ © O ©
Inv.k |[50um lday |50pm © O

Note: Cost for Sur. Prep. (cost required for the surface preparation treatment): ©:
Considerably cheaper than the conventional method; O: Cheaper than the conventional
method; /\: Comparable to the conventional method; X: Expensive.

Cost for Paint: ©: Considerably cheaper than the conventional methed; O: Cheaper than the
conventional method; A: Comparable to the conventional method; X: Expensive.

Anti-corr. Prop.** (anticorrosive properties) : ©: More effective than the optimum result
observed for the conventional method; C: Almost identical to the optimum result obtained in
the conventional method; Z\: Comparable to the usual result obtained in the conventional

method; X : Inferior to the usual result obtained in the conventional method.
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(c) A@ Inv. o1 day 30it m1 day 20 # na x A (c)
Inv. p 1 day (Thick polyurethane resin paint), 5012
m(c) 0 (c) Conp. Ex. a 1 day
Table 3 (Continued from Table 2)
Div. Construction of the processing method
Sur. Prep. Prior Processing | Int. | Primer Int. | Primary Coat
(Appi. Of NayCO4 (thick- (thick- ness)
aq. Sol.) (conc.) ness)
Inv.1 |Sur.  Prep. | 100g/L 1 Primer A” |1 | Paint A” (50
AY; St-2 day | (50 m) day | um)
Inv.m | Blasting; 100g/L. 1 Primer BY |1 | Paint B'? (60
Sa2.5 . day | (75 pm) day | nm)
Inv.n |Sur Prep. | 100g/L 1 |Primer B|1 |Paint B (60
BY; StD-2 day |(75pm) |day | um)
Inv.o | Sur. Prep. A; | 100g/L 1 |Prmer B|1 |Paint B (60
St-2 day |(75um) |day | pm)
Inv. p Sur.  Prep. | 100g/L 1 Primer A1 Paint A (50 ¢
C¥; $tD-2 day | (75pm) | day |m)
Comp. | Sur. Prep. B; | 100g/L 1 |Primer A|l Paint B (60
Ex. a StD-1 day | (75 p m) day | xm)
Comp. | Sur. Prep. A; | 100g/L 1 Primer A |l Paint B (60
Ex. b St-2 day | (75um) day | pm)
Comp. | Blasting; None 1 Primer A |1l Paint B (60
Ex.c | Sa2.5 | day |(75pm) |day | pm)
Comp. | Blasting; (Water Washing) | Note | Primer A1 Paint B (60
Ex.d” |8a25 6) | (75pm) | day | pm)
Comp. Sui. Prep. B; | (Water Washing) | 1 Primer A1 Paint B (60
Ex. 1 StD-1 day | (75 um) day | pym)

1): Comparative Example ¢: Generally used conventional example; 2): Comparative Example
d: Optimum conventional example; 3): Sur. Prep. A: a surface preparation treatment using an
electrically powered rotary grinding tool equipped with a resinoid grindstone; 4): Sur. Prep.

5  B:asurface preparation treatment using an electrically powered rotary grinding tool equipped
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30 g m1 day 20 ,

um
m1l day 2ffu mx A X

20 u mA

with diamond particles; 5): Sur. Prep. C: a surface preparation treatment using an electrically
powered rotary grinding tool equipped with cubic boron nitride particles; 6): Immediately
after the di'ying; 7): Primer A: Highly anticorrosive zinc-containing paint composition; 8):

Primer B: An organic zinc-rich primer; 9): Paint A: A humidity-curable polyurethane resin

c) AA
Conp. Ex. cl)

Conp. EX.
1

paint; and 10): Paint B: A modified epoxy resin paint.

Table 3 (continued)

b
day

1 day 30 p.
30 # m1 day

Div. Construction of the processing method Effect
Int. | Int. Coat (poly- | Int. | Top Coat (poly- | Cost | Cost | Anti-
urcthane resin urethane ~resin | for | for COIT.
paint), paint), Thickness Sur. | Coat- | Prop.**
Thickness Prep. | ing
Inv. 1 |1 | (Thick polyurethane | X |G | O
day | resin paint), 50 u m
Inv.m |1 |30um 1 |20um NV
day day
Inv.n |1 30 p m 1 20um ©@ A ©
day day
Inv.o |1 [30um 1 20 pm X A |©
day day
Inv. p 1 (Thick polyurethane | © O ©
day | resin paint), 50 1t m
Comp. |1 30um 1 20 m @ A A
Ex.a |day day
Comp. I 30um 1 20 m X A X
Ex.b | day day
Comp. |1 30um 1 20 m AN A VAN
Ex.cY | day day
Comp. |1 30um 1 20um X JAN @
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AACmp. 130# m120umx AO Ex. d2) day day
Conp. Ex. 1 1 day

Ex. d” | day day
Comp. |1 30 um 1 20 m FAN Fay O
Ex.1 | day day

1): Comparative Example c¢: Generally used conventional example; 2): Comparative Example
d: Optifnum conventional example;

Note: Cost for Sur. Prep. (cost required for the surface preparation treatment): ©:
Considerably cheaper than the conventional method; (O: Cheaper than the conventional
method; A: Comparable to the conventional method; X: Expensive.

Cost for Paint (cost required for painting): ©: Considerably cheaper than the conventional
method; O: Cheaper than the conventional method; A: Comparable to the conventional
method; X: Expensive.

Anti-corr. Prop.** (anticorrosive properties) : Anticorrosive properties: ©: More effective
than the optimum result observed for the conventional method; O: Almost identical to the
optimum result obtained in the conventional method; A: Comparable to the usual result
obtained in the conventional method; X : Inferior to the usual result obtained in the

conventional method.

In the foregoing Tables, the symbols “St-27, “Sa2.57, “StD-1” and “5tD-27 appearing
in the column entitled *“Sur. Prep.” (surface preparation or surface- conditioning treatment) are

as follows:

“St-2: This means that the rate of exposed area of the ground is equal to 50%;

“Sa2.5”: This means that the rate of exposed area of the ground is equal to 60%;

“StD-1": This means that the rate of exposed area of the ground is less than 60%;

““StD-2: This means that the rate of exposed area of the ground is not less than 60% and
less than 97%.

The cost required for the surface preparation. treatment was evaluated according to the

following criteria, while collectively taking, info account, the cost required for the tools and
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30 li m1 day 20 kt mA A0 1): Conparative Exanple
c: Cenerally used conventional exanple; 2):
Conpar ati ve Exanpl e d: Optinum conventional exanpl e;
Note: Cost for Sur. Prep. (cost required for the
surface preparation treatnment): C) : Considerably
cheaper than the conventional nethod; 0: Cheaper than

devideh @cedudvionchovial dut niet hatkce Asrefapativar adalraeritcast Well as the labor cost
conventional nethod; X _Expensive. Cost for Paint
accorpwsed by tei apetitiportingai @ iGngpideraply chornstr desmathe yonvenuonal method;

O QSRS RSt 2R Lot & CORRREE LW
Expe%%ﬁ%/ q\ggreggéj} th@acogt gul%%d E’if %gﬁih'{egns il bstggﬁﬁlredpfof’ eoatmg per unit

oSi ve prop I'corros

area REPREKAS &aluafeld: ac@@fdﬁlifof BetibMewikd dritéa, mﬁle%'llbéﬂ%ly taking, into
result observed for the conventional nethod

accoulitths kindg emistruietiort and freowptdf rEch spesidiictpaid ba Mreﬁ;:hSIﬂle cost required
t he conventional nethod; A: Conparable to the usua
for thesoatingopperiey: (@: @@s@@rﬂbéhphwaq ﬂ‘m‘}t thgeonxentional method; O

R TR R R C L] S——
Expeﬁéll%) IS ad C?ﬁ:lo&[ H'Le " ﬁﬁ 5tlel:$ts "a§t Qfojmai ?lgdl"ai)lgt ?’%ex;e carried out for the

earlng In um entit

deterﬁﬁ’ﬂrﬂﬁ@)ﬁ G tIRS SRRbALII PN eFEct SHA fﬂ@éil%sulﬁé%lﬁdlﬁdcpﬂbl@gwaluated accordmg to
treatnment) are as follows: "St-2": This nmeans that .

the follewimy eriafriaexPasdibrar efectif-e t then gho udinien exeral ab@erved “for the
50% 20 "Sa2.5": This neans that the rate of expose

convqrtmabne@nn@, 3 chimost slogah fo 118 OpBIHIm TSP, qhtaingthimsthe Conventional

meth{ o &5 Catpasts o e oo rE TR 8 Y e ERigthERRfoHS x: Inforior
to th@ es"&[te ﬁlfnsgglﬁ &Eomehﬁoﬂaptmét Iﬁ:aPesﬁQs/ R obtained are
ess t e

e cost reqU|red surface

sumrﬂér%@'i@theqﬁrdgbﬁ@t TEds Vasl Bvad vt Eedclamlﬂlthkgditﬁ) listed in Tables 2
followng criteria, while collectively taking, into
and Rcboumthod hbthequtsent guicnton fioexdeHenttio dhe caridequiedi oeshe surface

needed for ca t th f
prepargtion fReimerk a;gdlggg%g(f rath Zh?ﬁ%%%‘@%t(’b ree%agna ocr)nr.]paratlve Examples.

The cost for coating may greatly be dependent upon whether the intermediate coat can be
omitted or not.  For instance, it should be noted that the use of the highly anticorrosive zinc
powder-containing paint composition alone may be unfavorable with respect to the cost as
compared with the use of the conventional zinc-rich primer, but the disadvantage concerning
the cost can be eliminated from the collective standpoint by appropriately devising or
selecting the coating system to be additionally applied onto the primer.  Regarding the
anticorrosive effect, the use of the method according to the present invention can ensure the
achievement of an overall effect equal to or superior to that achieved by the conventional
method which has presently been considered to be optimum.  The results obiained in a
series of Examples discussed above clearly indicate that the highly durable repair-coating
method of the present invention is more economical and reduced environmental load (or the

reduced risk of causing environmental pollution) as compared with the conventional method
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acconpani ed by the operation tinme: C): Considerably
cheaper than the conventional nethod; 0: Cheaper than
t he conventional nethod; A: Conparable to the
conventional method; X Expensive. Mreover, the cost
required for paint nmeans the cost required for
coating per unit 5 area and it was eval uated
and tBgGOlikvAge p@ntifdehd adhiewhmeat of the @entiegrroshiel effect equal to or superior to
col lectively taking, into account, the kind .
that edhviested st Hrsncanventionalimeetlyrd sduch bisebedn eonsiierad tpsbe an optimum
well as the cost required for the coating operations:
repaipypoalingieg ably cheaper than the conventiona
nmet hod; 0: Cheaper than the conventional nethod; A
Conparable to the conventional nethod; X Expensive.
Brief Detfitioh ¥t thd Rendfk t€sts as shown in Table 3 were
carri out for the 10 determ nation of the
anFipc 0ris as kohemafié elidgran dshbhéng deutioss edstianaledrugeire relating to an
eval uated according to the following criteria: C : . X
embodmentaffithe steelestuptare ebiaingg ereardngds %vq mgihed of gy prgpent imvention,

thg@ﬁ%ﬁ¥entional.nethod; 0. Alnpst identical to the
obserys F EDRTCOBMSIRER N t he conventional met hod;

A L. I t j ' d

CoF oA ARk Ry bl A Flp M pO LGS it B e oo
arca OPhRIGRRMION thdQedanMeidlisaffade smiibedlaficthie srfidb-ondititiing using a

obtained are 15 sunmarized in the foregoing Tables 2

rotarg@ein@ing Asol pidférably vskdar the posesthievebdiva. | i sted in
Tables 2 and 3, the nethod of the present invention .
i sFigx & dp laediegem sheavieg dhe yustgre condifigned planesphtaingd using a rotary
. preparation treatpment as conpared.wth.the result .
grim, g?qlle;a‘e%ﬁatg% ﬁﬁ%ﬁ ithe, PECSERt, nventiqh, émg ok tcm%\éernﬁoneﬁ grinding tool
(proxﬁ% \k/ﬂgag@s‘»fncg& glgﬁc!lsi{or@?gd}%ﬁ@%@% chiRBAtispet her the

ernedi ate cOat can"be omtted or not. For

| NBfANELa pérkpertioe vidwhshonohesh thabplt bethdgetasf gtiltding tool preferably
hi ghly anticorrosive zinc 20 powder-contai ni ng pai nt

used dmthegeésenionvadtone nay be unfavorable with respect to
the cost as conpared with the use of the _onventigna

zi Fig- ? ischsqhemats diagram shosving Sciparueian o e Ricrigd pREons of the
rotar% gg%%g%%gg@%gs\lginyn E&}/ ?lg iwfrl]'nrgl%fl)nr% Eag %s QQHS§ Scti¥al AR %%c&tand (b)isa
plan view thereof.
F1g 6 is a diagram showing the shape of the metallic rotary panel of the substrate as a
member of the rotary grinding tool shown m Fig. 4, wherein (a) is a plan view thereof and (b)

is a cross sectional view taken along the line A-A in Fig. 6(a).

Brief Description of Sym‘b(;ls

1 - - « steel material; 2 + * *layer containing, in a mixed in condition, a passive film formed
from a prior processing solution and the remaining fixed rust whose corrosive substances are
inactivated or made harmless; 3 + - - coated layer of highly anticorrosive zinc
powder-containing paint composition; 4 + - * primer coat layer; 5+ * - top coat layer; 11 * - -

rotary tool; 11° + - « metallic rotary panel (substrate or base material of rotary grinding tool);
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selecting the coating systemto be additionally
applied onto the priner. Regarding the anticorrosive
effect, the use of the nethod according to the
present invention can ensure the 25 achi evenent of an
overal| effect equal to or superior to that achieved
by the conventional nethod which has presently been

12, 1Zzonsi -dgagdotie dreurnpt 3 . Thelaresdlgrindimgtpaneieth,ild’ a - * grinding
series of Exanples discussed above clearly_ indicate .

periphdraltplatee 1A ght profrstesiaioations §&i 16’ cont FHenortRy 14r  nard particle;
prese

170 B D S b oo 7os o B e SRS SRS ogtomy: 18- - -

envi ron | ' s ad. Whth, t : P
coprof i SR LRI BR kbl R nERRAARID O | Bling cacp b
bottoRT BUERR MortRin; ERe af bLRbieerll \vorii €Ct -eipatgndht Eﬁssing through

superior to that achieved by the conventional nethod
the tipVof pivjdeas] goetion.consi dered to be an opti mum

repair-coating nethod. 5 Brief Description of the

I nventi on Fig. 1 is a schematic diagram show ng

the cross sectional structure relating to an

enbodi mnent of the steel structure obtained according

to the nethod of the present invention, observed

after the repair-coating operation. Fig. 21is

a di agram showi ng the standard for the eval uati on of

the rate of the exposed 10 area of the ground on the

steel material surface obtained after the
surface-conditioning using a rotary grinding too

preferably used in the present invention. Fig. 3

is a diagram showi ng the surface conditioned planes

obtai ned using a rotary grinding tool preferably used
in the present invention and a conventional grinding
tool (provided with a resinoid grindstone) for the
sake of conparison. 15Fig. 4 is a perspective view
showi ng an exanple of the rotary grinding too

preferably used in the present invention. Fig. 5

is a schematic di agram showi ng the construction of

the projected portions of the rotary grinding too
shown in Fig. 4, wherein (a) is a cross sectiona

view thereof and (b) is a plan view thereof 20Fig. 6

is a diagram showi ng the shape of the netallic rotary

panel of the substrate as a nenber of the rotary
grinding tool shown in Fig. 4, wherein (a) is a plan
view thereof and (b) is a cross sectional viewtaken
along the line AAAin Fig. 6(a). Brief Description of
- Synbol s 251 steel material; 2 | ayer contai ni ng,
in a mxedin condition, a passive filmfornmed froma
prior processing solution and the remaining fixed
rust whose corrosive substances are inactivated or

made harm ess; 3 coated | ayer of highly
anticorrosive zinc powder-containing paint
conposition; 4 primer coat |ayer; 5 top coat

| ayer; 11 rotary tool; 11 netallic rotary
panel (substrate or base material of rotary grinding
tool);
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12,12 pl ane to be ground; 13, 13 pl ane of
grinding panel; 14, 14 grindi ng peripheral plane;
15 proj ected portion; 16, 16 fitting portion;
17 hard particle; 17a hard particle (exposed
portion); 17b hard particle (enbedded portion); 18
Clain@ppr oxi mate virtual circle circumscribing the hard

articles ng a nt
L. f{:) Bistwddop B;gﬁyoﬂuraﬁle repa(qu pdrfoaa%% ki)‘Bed dorp(goratkeili)%tffytn el structure
SEEdH passing through the tip of prOJected
CompHSir{éq:}ufs)% Clains: 1. A nethod %or hi y q“éit e to such an
A rc@péltlpnmaaﬂl¢ ipob urkice O TeRICGHe GLRPHEE T B GE BB
extentﬁrﬁté utr %f 8)?}51? Eﬁ: 8 1P Stel surfadd is @0NRES them600g; and
e

coated or coating-free stee % i
B. sappmngmeaqL@osymium efksogiiim chrbonate Saylge @ ORcEyigHaR gt not less

ol A SR i

carbonate having a concentratlon of not less than 5
Tg/L and not nore

¢ adthadnas: spt Mb@tsﬁ@% s%’b Flinothe stfal %ﬁf‘eace—c?xﬁ]dr%o ng ogﬁiraﬁon in

the ste oAtlg' chitie§ o g { Wb al B¢ Rindhi ®bEhich cons1sts of a meta}hc rotating
rface-conditio g operation in the step haft of a rot

panel ccanmsmg Duéntiab ﬁnglganomrafa; fyhng,therrgmedo the et shaft of a rotary

. consi sts. of .a. .net COBRA $i G dg peri heral
arving SR Ry TRPeGRrRhe] DY pRANEE peOCRLN ¥ P por

plane, WHeRdih B gad batHe wﬁolasmﬁicarof thebr metalig rgtpgngmxmhw provided with hard

“gri ndi ng plan nposed, of . a r|nd| ¢

particlgs h@f@ﬂg@ fﬂng,H dgﬁe&gtotaiﬁea ﬁ?ﬂc@densﬁy of no
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10 powder - cont ai ni ng paint conposition further
conprises (E) a coupling agent.

6. The method as set forth in claim 5, wherein the inorganic resin as the component (A) is
anr aqueous dispersion of a partial hydrolyzate of an alkyl silicate or a water-soluble silicéte
represented by the general formula: R;0 + nSiO; (in the formulé, R represents an alkali metal
and n is a positive number raﬁging from 1.0 to 4.5) and colloidal silica.

7. The method as set forth in claim 5, wherein the organic resin as the component (A) is a

" member selected from the group consisting of epoxy resins, acrylic resins and urethane resins.

8. The method as set forth in claim 3, wherein the component (C) is hydrocalumite or
hydrotalcite. |
9. The method as set forth in claim 3, wherein the highly anticorrosive zinc

powder-containing paint composition further comprises (E) a coupling agent.
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