METHCD OF FORM NG CORROSI ON PROTECTI ON DOUBLE COATI NGS ON  PRESTRESSI NG
STRAND AND PRESTRESSI NG STRAND PRODUCED BY THE METHOD BACKGROUND OF THE
INVENTION 5 1. Field of the Invention The present invention relates to a
met hod of forming synthetic resin powder paint coating on a prestressing
strand used as tensioning nenbers for a post tensioning systemor a
pre-tensioning systemof a prestressed concrete structure in a building 10

structure or aMETHAD BRFICRMINGGOSRQRION PROTECTION ROUBLIDGOATINGS @Nng
corr osi on pr pRESTRESSINGEARANG ANDIPRESTREBAING STRAND PRADEREDBYTHEMERDS'

form ng double coatings only on a surface ayer part 1 n case reis a
fear of damage of corrosion protection coating on a prestressing strand in

a special st ’BMKGROUFPbP ESNVERATONY Sstrand obtained by this nmethod. 15
2. Related Art Cenerally, tTE{e prestressing strand has a structure in which

fine surr®undi ng wires are twi sted around a core wire. This is for giving
flexibility to thq:ié?diSﬁh?ﬁﬁéﬁﬂ&ﬂ strand, and for obtaining adhesion strength
to a concrete by neans o el'1cal groove parts fornmed by 20 twisting the

surroundi ng wi r es. The@resent invanjion ealies taa ragthad of fumisg syothatiagsio powderipgint
protection ceatind%brPl F;r@ﬁregg- hSSP| i ' iﬁd%fj- i od

whi ch does not ﬂnﬁi nder t ea‘ﬁgve prgg%r?%@%ﬁpbgﬁéé@%rt%,ﬂgé e[aﬁeﬁsn'g@_'?#;ds
have becone SY¥M@\a RIRIRASIORNG wistem|af Anpregieessed cangretedstairture ina rwilding r osi on
protecti op CQRiduitg oPd dvierigirdeking sichie, igt oS hod
utilizes a prestressi n&gﬁéﬁghﬁi@e se’cltél' %ﬁg&gﬁ%‘?ﬂ@bdg own Ph g.10. A
nmet hod of foceatng. dBpedslanit wlaleste @ roethedefformingrdoublersostings eslyroagssugee st r and
I S one in whi j # ' Bt [ ?ﬁbﬁeﬁfdr | ires 1
b are terrporlag?ﬁ %ﬁmtﬁ%tﬁéﬁéﬁnﬁ%ym rcgﬁf%ércég@% a cobe%%eeﬁa}wby a
strand openePrestressingusitand Jn @dspasiel stivcture,ang a prestressingn strand: eltaiped:by $his n
returned to m&g%i ginal twsted state in 30 a place where untw sted portions
of the surrounding wires 1 b enter into an electrostatic powder painting
machi ne By 15 inches to 18 inches, a resin 50 during nelting and adhering
to (during g?! ti rﬁ@,até@dg?core wire la and the surrounding wires Ib is noved
(caused to flow to an illed in voiddportions bet ween the core wire la and
t he Generally, the prestressing strand has a structure in which fine surrounding wires

are twisted around a core wire.  This is for giving flexdbility to the prestressing strand, and
for obtaining adhesion strength to a concrete by means of helical groove parts formed by

20 twisting the sumounding wires. Accordingly, also as a method of forming comosion
protection coating on the prestressing strand, there is desired a method which does not
hinder the above properties. At present, several methods have become publicly known
or well known as the method of forming comosion protection coating on the prestressing
strand.

25 A 1st prior art method utilizes a prestressing strand whose sectional shape is
shown in Fig.10. A method of forming comosion protection coating for this prestressing
strand is one in which first the prestressing strand is heated, surounding wires 1b are
temporarily untwisted from the circumference of a core wire 1a by a strand opener, the
untwisted sumounding wires 1b untwisted are again retumed to an original twisted state in

30 a place where untwisted portions of the surrounding wires 1b enter into an electrostatic
powder painting machine by 15 inches to 18 inches, a resin 50 during metting and
adhering to (during gel ime) the core wire 1a and the surmounding wires 1b is moved
(caused to fiow) to and filled in void porions between the core wire 1a and the
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-1 surrounding wires 1 b by twisting stresses of the surrounding wires 1 b,
and additionally, in order to prevent pinholes generated in the helical
groove parts fornmed by twisting the surrounding wires 1b, a thick coaling
51 (500 - 600 fun) is forned to nmake inner and outer parts nonolithic,

t her eby, obtai ning a conposite body (US-A-5208077). 5 Further, a 2nd prior
art nmethod utilizes a prestressing strand whose secti onal shape IS shown in
Fig.11. The mmswﬁﬂmbmgmmgrmobﬂwmswmurdmgwmsnbgaumddmmaw in

prestressi ngoﬁde?%lgrebént%dl q&%e%d R thé helRals a%éé nporar‘{p@/ "ﬁtwsted

surroundi ng wires stressing Str
in order froSUTQHR tﬂgr\'@iﬂﬁf@ré gk eoating 5@ ( -eGQDn.lm)is foriaed e enaké irener and

| ooseni ng- an‘émeﬂﬂirwnﬁéﬂdﬂ?cdﬁ&‘eﬁgobﬁhﬁgﬁ% CI ngng%@%ssary 0 are kept

apart fromthe core st Wre ain a next process

by a wi r @ expanddiuthena %r@%ﬁe"ﬂwﬂa@ & prestegaing SﬁadeWhesagsddlmj usting
o £, SRR N1, TR HBhol) ik ch iy SR © 11

whol e out er perlp er al re Wre
surroundi ng WS msﬁn@ﬁ@B@@m@amem&mpmmummwmmwmtb by an

el ectrostati W ' [ It is
a net hod of 1(‘6291%1 ng cgfirrldom on %@(@?Q%O’i\gwﬁr{ﬁ orr&’e? ﬁ%ﬁﬁ@télﬁgn%v%@%%al nt
adher ed by tmemwwdgtbameofemmgsambunwmg ﬁeum@wmmmmmreﬂhm; t he

i ndi vi dualp RRSteRt ﬂdﬁ%’é%o?stﬁa;%rbﬁswﬁé&;?a r@&'\ﬂé%a@{fo urrogn o] And a

curing and standing tine reafter t wres |Ib
are twisted Weexpansissdhe corerwiee tapassesthreugh acene-ength Qﬂjuwlgajewgeaafﬁ Eby a

Elhlggt ﬁglnggrd% |nce%%ﬁ%ﬂn@ﬁ#a&%ﬂwﬁﬁgﬁn@ﬁ(ﬁ@%ﬁne over the

whol e outer gbraghneiitae op@c\@lre)ga@admesumdln@wewmebylaraemmwamng

di h
properti es, S6he FACHRR ahd acBR Y drfeifiobBhRbus e Inefi Bomilid o FRInd
concrete,1 deﬁ&ndb@ agethed ¢frferting serasipn mtﬂ@m coatingh it wiichn ther patvder paint and
oval uat ed {homerd b i LBURRIAE Tertiei iR o fectisl e i, Gmsthe it | ©
protecti on maasifoepating 52 by cpalugtafteeelapsg Qimﬁﬁﬁﬂtlmﬁlmdlaewnng laed istaeding égei ng
strand in whig tﬁepéﬁbpﬁjlb‘grﬂﬂétled%ﬂ eagﬁﬂm@%oltbeﬁre't@ﬁted%ﬂfga a?o IR on

t he whol e outer er 1 pher aceo the Core wire nd the
surroundi ng wreéetqﬂwgongmlaeta:tzyraughte@mgmem&%ﬁmmd according to the

excel | entr oper t o L EEHESdhg Bt o riHIF o BRPbSband Rnchhitny,
stress anpl i fasmed pge by poeovedthe whelaputer mnphe'atfamaaefmacb of the core wire 1a and
the surrounding wires 1b, which is different than 1st prior art method, the properties, such
as the flexibility and the adhesion strength to the concrete, demanded as the prestressing
strand are not hindered at all and, moreover, a corrosion protection function is sufficient,
25 so that it is evaluated that this comosion protection method is an ulimate comosion

protection method for the prestressing strand.

Further, the prestressing strand in which the individual corrosion protection
coating is formed on the whole outer peripheral face of each of the core wire 1a and the
surrounding wires 1b by the corrosion protection method according to the 2nd prior artis

30 excellent also in its tensile strength, and this excellent property conspicuously appears
especially in a case where a stress amplitude is large. One example of test resulis
when it is subjected to tensile fatigue tests under the same conditions as a usual
prestressing strand before the comosion protection working was as shown below.
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when it
usual

shown bel ow.
x 106 tines)
Fi nal Number

Upper
of Pure

Lower

bondi ng prestressing (PuxQO. 45)

strand a max a mn 2 KgtinmR Kgf/m®2 | Cg~/~nrrr

- 25)

rupt ur

repetitions strand(s) defornmation
N Pi ece(s) Existence

I's subjected to tensile fatigue tests under the same conditions as a
prestressing strand before the corrosion protection working was as
-2 Table 1 Tensile fatigue test
limt Stress Test

results (specification value 2
results limt stress anplitude
5 Kind of stress (Pu x 0.45 ACT nunber of

ed

Prestr essing TapBA( 12kndid tbighs teshreun sp%érﬁ&nanéa% @wtfa“d before 10
corrosion 2 —61(8 @%(R 5) ?g 2xt profection_treatnment 3
86(12) 61(8.pH) 25(8 5) K P@ (15 my)_ 1 SFstresus1(8.5) 2b(8.5)
400 x 104 nof rupture none n@t ho S ASIESH2R2 86 8P@,551126(8 5)
400 x 104 nol rupks§ notne ! 1?:‘1,,” guy prredide) ,F) F) beoding 104 no
nur or b S
rupture nohe @gﬁger .ﬁé esgbove t&St [ asitk ( 1, 9P is
under st ood tha?‘%:ﬁﬁa)ng the fuy(-;){]neraLgore tressi %pcsL r%nd 0 (?A‘)ni ciafomuation
corrosion pritection tr ¢atmst |i scamrpl i e ?0 the prestresging strand
which is deslcribed in US-Kaftedb 3 Kgtmm? |@g t he i i vi|dFPigee(s)c ¢r Exstérce
protection cogting is forméll on théhwhol ter peripIJeraI fage of each of
the core wilr Erestredsinchée1su ndi re DOEA | Wi cly t he corrosijon
prot ecti on closhandigeidre fo?én(e r&éér/'r%a ab%s@g?n ?ﬁ%ﬂ)‘ Wit hBr espec % itts
tensil e s{g engtdmosighs @, Iraj thi he d,ls§ regognijzed that|, by
forhm' n? tﬂe [ ru;i;ﬁ:tmal 2 gg&l% |(r)1§(%$]d ?MI ezé)%’fg#‘ peri ph\(la\/: al e |of
each of the |co elan ur in res..a,k4arti gn where a
met al - t o- met|al (1Z2mmict goc@%% é" ‘Bl et %P@Vg:luu %%éﬁg so%t hatl i M@ %ecjones
possi ble to |prevent f ?tth&% Tr ré)ﬁdﬁn czg&ts Ct4800)<r{095|n%r}u;?t§rg th%m!lel ke, Wth
Method of
US-A-5362326 | 2( 86(12) 61(85) | 25(85) | 400x10° | norupture |  none
15 (15.2mm)
3| 86(12) 61(8.5) 25(8.5) | 400x10* | no rupture none
As apparent from the above test results (Table 1), it is understood that, among
the general prestressing strand to which no cormrosion protection treatment is applied and
20 the prestressing strand which is described in US-A-5362326 in which the individual
corrosion protection coating is formed on the whole outer peripheral face of each of the
core wire and the surrounding wires, the one in which the conosion protection coating is
formed is remarkably improved with respect to its tensile strength.
As a main factor of this, the fact is recognized that, by forming the individual
25 coating on the whole outer peripheral face of each of the core wire and the surrounding
wires, a portion where a metal-to-metal contact occurs is completely nullified, so that it
becomes possible to prevent frefting comosion, contact comosion and the like. With
such a corrosion protection method, not only is a corrosion protection function remarkably
improved but also the tensile strength is remarkably improved. Accordingly, in this
30 prestressing strand, in the case where the individual coating is formed on the whole outer

peripheral face of each of the core wire and the sumounding wires, it is desirable that a
thickness of the coating of each of the core wire and the surrounding wires is made about
250 um of a range in which a helical constitution of the twisted surrounding wires is stably
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such a corrosion protection nmethod, not only is a corrosion protection
function' remarkably inproved but also the tensile strength is remarkably

i mproved. Accordingly, in this 30 prestressing strand, in the case where the
i ndi vidual coating is fornmed on the whole outer ©peripheral face of each of
the core wire and the surrounding wires, it is desirable that a thickness
of the coating of each of the core wire and the surrounding wires i s nmade

about 250 prheldand atwisied state inisuBeientlymaintained. constitution of the twi sted
surroundi Ng W res [hSthat - t Wé £ | fLi1Gl |y
mai ntai ned. In thel_hiﬁgu@'tmr"%ﬁy' aagre tﬂéligﬁin%*nﬁgf %cﬁé&gh?’tﬁﬁgséﬁ%?&t%@ﬁ%d of
coating is ACeumRishedhasifoliavs & p@ins. | Nawely aoserdingdnengny researchiresylts, @ israny
research resigdonted ithat! t L 8.0 ] rosi.on

resi stance pgéfor mﬁ%h&agﬁ%aﬁqgﬁg%ﬁ%nﬁggg i%@ﬁ%%@éﬁ%@'g

bendi ng prop@EHYmManeRs (wanactwstambﬁ@cﬁmr@pw iy, to atlkere tmeonicrete) tthe ckness

of 200 50 prpith ' i LOLLRg LS. opt ed.
Further, also | nggﬂgg#?gngfn%éﬁ f.r%wﬁa@QﬁWe?%e%xpﬁ{%%@m@

Adni ni st rat i GH9rteh t Rarther.salso int experimeptel reswits refttha FEMfe (BedetaloHigb®aypm i s
desirabl e. Adghdid: t k€ eréggd | \ L t hi ckness
under this rg\gmﬁé%?g%{bmlﬂaepé@&%?ge ar lﬁ%&?%?gl@n%rggﬁgﬁg%%@gﬁ S G 3112
(Japanese | ndust r iRdditiopaliicaiy artigle to beneintad with axeasling thisknessainder this pzgaiation

conpl et el did f&é&@arffbpﬁbﬁoéc?rﬁ% ehas! Jl@aéqﬁ\g%a ebe |ndlﬁgiaﬂé%h8élﬂs)"
protrusions %rlbs) on Its surface in an axla I'rectron, an avi ng

prot rusi ons (deismed)stes! ber)iandds ane semplelely siifiesant fremra rawsd steehbardi Anst: tiion, so

t hat the abo ' ; Wely ) i ! t )

sufficientl y@%hg‘?@e [ ﬁgﬁ?’%‘"@? iﬁ%‘thhﬁ'gtégr%ﬁﬁgﬁ@abe nguféeﬁa@lﬁgss a
structure i n{Rgsesialsq in a dieectionethersthamthesxial direction, Ise that shecabaveyreguiation of pl aces
where the po ' j ' ' 'ﬁﬁ%&f ' i) . of a
sinple rouﬁd stee g‘%kg%asggﬁ%%@h%%te’?gore %@?ﬁﬁﬁ@?ﬁ?aé@ét%%ﬁ@%%w res
in the pridst besonted hes masipictuse it whichein fevatrugion portions: there s vapy comer i t s
outer peri ph«l'-g,[ ‘mé;@thémd%l;%ﬁ%ma%%ﬂ%_that there is no problemso

| ong as the coatl ng thi ess I's. Fun. Additionally, a 3rd prior
art nmethod util i zéscardpglysinraceaseraf asimple cound steel barcshape dike thercapewiresanchown i n

that the  cor t Ba BouRiE ks R frobfestig Srarit, SnGE 8 pUHREFpANTEnY Spfres 501,
and thus a iais oulenpespherdldace, itdk to ssydthatdherads 8o ipgoblem s long@sdieat i ng
can be stxbl &%hﬁb%i&ﬁe&s% gmgg(ﬁg.' and a doubl e coating corrosion protection
wor ki ng i's pertorned, w
Additionally, a 3rd prior art method utilizes a prestressing strand whose sectional
shape is shown in Fig.12. This prestressing strand is made for a case where there isa
fear that the corrosion protection coating will be damaged by a special structure and thus
a maximum coating thickness of 250um or more by which the coating can be stably held
25 is demanded, and a double coating comosion protection working is performed, with
respect to the prestressing strand of the 2nd prior art, by additionally forming a thick resin
coating 53 on its outer peripheral face (JP-A-11-200267)
In the 1st prior art, since it is the prestressing strand made monolithic in which the
resin powder is moved (caused to flow) to and filled in the void portions between the core
30 wire and the sumounding wires by the stresses twisting the surounding wires during
when the resin powder is molten and adhered to (during gel time) the core wire and the
surrounding wires and the thick coating is formed also in the surface layer part, the
flexibility demanded to the prestressing strand cannot be expected at all. Further, since
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respect to the prestressing strand of the 2nd prior art, by additionally
formng a thick resin coating 53 on its outer perlpheral face (JP-A-1
1-200267) In the 1st prior art, since it is the prestressing strand nade
nmonol i thic in which the resin powder is noved (caused to flow) to and
filled in the void portions between the core 30 wire and the surrounding
W res by the_stresses twi sting the surroundlqg W res during when the resin

powder is noftteRotanly impresiie ta expestian fgPrgement insthetersile sirenath. rhut alsa thene

surroundi ng %ch ,@cﬂ@ Rt I | ayer
part, the fl ex i tﬁta @%%ﬁﬁ%ﬁ%ﬁéﬁ&ﬁw@dﬁgﬂ@@ﬁ%@% an &?gplﬁg aﬁ%ﬁ@a

expect ed at Rl'q hegion strengti to the cancreta is sduped. possi bl e to expect an
i nprovenent in themddﬁaﬁanyemetﬁre%saung%n@ts%&\é PEWhigh the Bésir ORGP el due

to twisting the surrounding wires becones shal]ow, there arises a proble

that the =2dh&4ETea sﬂﬂqeénglf‘ﬂw?‘@r thias:a skycire in yh%@é&"éé““%l#‘" eaAct pach hi s
prestressi ng offef ﬁ%’iﬂnﬂaét pbﬂiénb Petiftieh thd ste Wé'aﬁd the §dn’ohﬁt?ng {iréd'8nd rnal

spaces. Howevyer, has structure in which basis surfaces stil COI’]t act

each other th§ Wbé@"ﬁ&@ﬂmo‘ﬁ@%@m\@éﬁ"@ [Hemesien: Pratection reatings arer foateti ng
wires and bebugeen M@Wrﬂﬁhd% §Lﬂfbﬂqﬂlﬁ€\nﬁ?’b§ &d b@c@:eéﬁ'ﬂe MBtuSCdUNBEH

protectlon coati ngs are formed between core wire and the surroundi ng

wires and bemﬁn@ﬁ@smmb@ﬁa@mﬁapwetenwﬁs@ﬁlleawﬁemﬁt@npﬂowmw be said
that a prigbl em of mﬁh&ahmhdlﬁ;ﬁfraalméawm@sﬁmuem@h@ﬁw&&:%ﬁ&ﬁﬁ in the

2nd prior art method, the structure has the i|ndividual resin coatlng for med
in each of t FREMESINeagh cbthgcare wiee QM&G@H@PW"’GAW‘@ obtheprestigssing stag

strand. It Eét@é)g: m?aﬁweﬁtensrme\ﬂeﬁﬁmandmemnék@éﬂgwénﬁahdeeéfthe

tensile strength deman he prestressing strand. However, in its

corrosion pr Mﬁ“’@ﬁs'@ﬂﬂfﬁnﬁg HBWﬁ‘ﬁrl'BﬁS EATEien proteting caating dMAtieRPRFYSSs ar e
twi sted Wi t e POORHGPWRASare HBtatith hec 18 1 L Wi 5 44 Grightl Setedef

i ndi vi dual resin coating has been forned on each he core wre and the

surroundilRg ¥ier wgivid aﬂdreﬁﬁeetatnakhﬁssbeet fqrﬁ@dr@sﬁﬁdw&tmmw. anhthe,
formed is abgufoupifg wites, e mérmmésswma%slmwﬁdﬁeuéaﬂlfsdﬂea is At 250 S @

problemthat it cannot be used such a situation or place that there is

the fear thawm @ thys it 6annm bﬁrfﬂﬁl@tﬂ thickly.dhere gy a\roblerp ¢hat & Lanaedegised e
special str ugtaffs@aﬁbﬁér;?face that tifdfe AR feBﬂthbt%@' %FPd%%%rbt@ctBh%@éhﬁg%ﬂ 224

prevent an exposure. of basis surface by the amage coat | ng)
out er

Addi t i onal | ydamaged by fieyspradab straeture angethys akm@tsm s demanded in Qrden
peri pher gl bRinteh ekpoul Grthe BaN ditasd AR oliYiagd it aﬂmﬁ@e doubl e coating

corrosion protection. However manded of the prestressing
strand i s hi nder ecddgiionally lmmecﬁtdpnoralttheﬂwt:oa%‘ng is formed in the outer peripheral

face of the prestressing strand by applying the double coating comosion protection.

However, the flexibility demanded of the prestressing strand is hindered by the thick

coating formed in the outer peripheral face, and not only the tensile strength is hindered

25 to no small extent but also the adhesion strength to the concrete is reduced because the
helical groove parts in the outer peripheral face become shallow.

Accordingly, in the prior art methods, there are such problems to be solved that
the improvement in the tensile strength should be intended so as not to impair the
flexibility and the adhesion strength to the concrete demanded of the prestressing strand,

30 and that the thick coating should be formed in the surface layer part (outer peripheral
face) in order to prevent the exposure of the basic surface by the damage of the coating.

SUMMARY OF THE INVENTION



coating fornmed in the outer peripheral face, and not only the tensile
strength'is hindered 25 to no snmall extent but al so the adhesion strength to
the concrete is reduced because the helical groove parts in the outer

peri pheral face becone shallow Accordingly, in the prior art methods, there
are such problens to be solved that the inprovenent in the tensile strength
shoul d be intended so as not to inmpair the flexibility and the adhesion
strength to the c oV eansrele meanedf sovingitee ahove problessaf the: prianad, tioineantion hat

the thick co mé{f%d

peri pher al a 'szz oqroﬁgfzﬁiﬂgre\%drf{%&mﬁe gﬁhﬁa%asf rsrizg'}e by
the damage ofStranth whicht BNNEfsatpyent precesR\af univisting 3hezprestressing rreans
of sol ving t hpgakausy RoSEHIRY BurRfunti (\)rﬁriela étwréﬂﬁe'dﬁﬁmﬁﬂ %S”eSSI

met hod of form ng corrosi on pr ot ect e coatin
strand, wh clprepsmmien stthose wies-a p@aamntps prsess of hg%utamngs nchegtwisting the
t
prestressi ng spibiHifhg Y Suﬁbﬁﬁ%&é%&?&ip@%%ﬁ%&ﬂ pOWEESpdirtt R &b ©

prepa 0SE Wi res; 'a prinary

wire and perfor
pai nting prod¥e p@f%qumhmhgmmmrbtdmée thegetwisting shﬁahr@gmeupa@ttmadégreabout

th i

pa(rat goeic\emp'[ %ﬁgﬁﬁgg S(I@H%Q ue to@?ﬂg%{uﬁ Fﬁe't 9heatl ngepaheﬁ%al nt
to adhere mpeés)@ﬁlmmng H@r%upumdmm thecuresiressing Sﬁ’ﬁy\ddmyﬂ'\aml&‘fﬂ@rface
layer, a fecqy m@%@tywan@ﬁe%ﬁﬁ&rﬂ 'vﬂ&%%@ﬂﬁﬂee n'éHrsHﬂé’{?iQ' Wra\ireS Of

t he prestressmg tran romthe core re l"l& the core wre and the

sur roundi ng \adugtinguTeaNS, apahingsthe synthetigiresin pawder pai o\ﬁnrc&rtermpplmlfageméans
appl yi ng the bRt | bGrer\ﬁl% ﬂ'ndotﬂ%ﬁﬁo&tglnﬁtmrboh%nﬁ wﬂ‘f(? hﬂ#é‘?é
n e surro g W re, heati

each of the core wre a e paln to adhere

evenly, and cooivgi theyeby fosmingya respectivaly individual state xeenwoamg for emalofﬁ"moe resin
"ndi vi qual - staeena g ScERGRg vileS GinBRi ho PaRERAS Il MR o a7 .
a part cotdst |sumund@gawr@amsludes:aaantn@stm addublei confingy apd a feishingprocessght eni ng
tate: such CHPD 3 KRG e Uit ies dbouf e ol bt 190 orifal Y
surface | ayersudi thaheachp ok er daidilen goating nartiony lise locatedi dul then gurface! layks of theur t her
process of " ffbdiggRicessi Ve esin 20 coating formed In the hel ca
means al ways aut onkhei Bethiog raawundudat@gmnupmp%remmgcan @xoassive fesioni ng
excessi vefurd, i iieliithe Refd RRRGER ML priristy paiflting gloddssSt at €
The core wire adjusting means always automatically accumulates and adjusts
the core wire becoming excessive during the finishing process after the individual state
resin coating has been formed on the core wire and the surmmounding wires by the
secondary painting process, and gives a constant tension to the core wire during
25 retwisting of the sumounding wires.
Further, the invention provides a prestressing strand in which a respectively
individual state resin coating is formed in an outer peripheral face of each of a core wire
and surrounding wires of the prestressing strand and which is formed by twisting the
surrounding wires about the core wire, wherein each of the surrounding wires has double
30 coatings only in a surface layer part under a twisted state. This resultant prestressing
strand is produced by using the above method of the invention.
The surrounding wires in the prestressing strand as a finished product has
enough flexibility to allow untwisting of the surrounding wires with respect to the core wire
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resin coating has been fornmed on the core wire and the surrounding wres by
the. secondary painting process, and gives a constant tension to the core
wire during 25 retwisting of the surrounding wires. Further, the invention
provi des a prestressing strand in which a respectively individual state
resin coating is forned in an outer peripheral face of each of a core wire
and surrounding wires of the prestressing strand and which is forned by
twisting the surrounding wires about the core wire, wherein each of the

sur roundi ng And@dd mwafm\m e unbaisted §aMAAIRG .meaﬁgbeﬂgmstedatp@ae paginal under
a twisted st alicted SBleSagaftsul tant prestressing strand is produced by using

t he above nethod of the |nvegh%%me The surroundln wires in the prestressing

strand as a fini sHB&ePEAGeR &S RpRtng hasibsen; &t ke1syriaeriayer 88t ng of
the surr oundle&aepwfe%n&l b*boﬁé%ﬁﬁ%fﬂwb‘brés\?@ssfr@s@aﬁﬂ Ifthe pRr@RhaliAy blogesl | ¥

all owi ng the untw sted surroun ing wires to be retw sted to the ong@gal
twi sted stat dYARSPRANG AR t'-ﬁ@""?t\'?gé'f‘ﬁ ByFPunding aires framy the jcare- wise AR famiing

formed at th%muu&%@inloam@ i g w@@&ﬂérdeh&éﬂﬁ'ﬁcﬁ%feﬂ&?@ﬂﬁe%é .rPéaohfzs?

prestressing strand in the pri rrar% pai nt'i ng process | ooseni n
g

untwi sting tHe gmua@nwrgsm dautile seatinge areoloamed melﬁame p@t Andgh e Hou

i ndi vi dual r%‘ébﬁthQ%?é'ldlﬁtédnmtthé SUFEEE I Bart BEthePIHhal draste ﬁg the
wires, in each o he surrounding wrés the double coatl ngs e for din
i ts one part retyisting e susEUNAing Mirss iakgyt the eoreowir trithenorginal staler sedhatd)er part

of the {11y Shedadd B @R IofGabh SARGLRhg WRS, kit e Hifcs nagofwhé es

about the core wire'to the original state, so that the 1ysurface | ayer
part, of eachT%SHPWﬂ@)'S\MeP%ssa seated byribe fhigkinesin ceatiB@ve parts of the

prestressing strangy, %lﬁ%ﬁﬁé%ﬁlﬁg%&@ﬂauhﬁn g Oired 6 fHe. 6@%!‘5@@3{11%8% And,

al so when retwi sting the surroun wres to the or| state, the resin

coatings for featings foreecoin &e suter s @rof(ﬁ@ P Wig 28 athﬁ SUTBURdING BITBEli ng
t
wires con a%hﬁamwu&mwsore%@ e“ryiﬁsu?]e &kl st.ﬂ’& bﬁéﬁ&%habﬁ‘éy a

si ngl e coating and~one not h|

sur roundi Hy Wiot kidesiaa tméematmsaoéﬂattﬂae 'élﬁ@ulﬁln&bm canshey MW?%QW‘ under
a stable st algiap@naiiohae G shR/E) inBbit RRfnairi IHHEHLﬁGuHHu’\quAGmre BRI EF

DESCRIPTIC]\I NG Fig.1 1s a“side view schendtically show ng a
wor king Une for performng a 20 nethod according to an enbodi ment of the

I nventi on; F'@lEF'UES%Iﬂ%I@WmEEWAWINQ prestressing strand utilized in
the enbod Fig.1 is a side view schematically showing a working line for perfoming a
20 method according to an embodiment of the invention;
Fig.2 is a sectional view of a prestressing strand utilized in the embodiment,
Fig.3 is a schematic front view showing a loosening device (tightening device)
used in the embodiment;
Fig4 is a schematic front view showing a wire expander used in the
25 embodiment;
Fig.5 is a schematic front view showing a rotary drawing die of one example
used in the embodiment;
Fig.6 is a sectional view of the prestressing strand after a primary painting
process in the embodiment,
30 Fig.7 is a plan view schematically showing a core wire adjusting means of one
example used in the embodiment;
Fig.8 is a sectional view of the prestressing strand after a secondary painting
process in the embodiment;
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Fig.3 is a schematic front view showi ng a | ooseni ng device (tightening
device) ‘used in the enbodinent Fig.4 is a schematic front view showi ng a

wi re expander used in the 25 enbodinent; Fig.5 is a schematic front view
showing a rotary drawi ng die of one exanple wused in the enbodinent Fig.6 is
a sectional view of the prestressing strand after a primary painting
process in the enmbodiment; 30 Fig.7 is a plan view schematically showing a
core wire adj usti nfjg-9d8@ssestionshwewet s prestressidg istrandchin whitho dimauntiing Mires8 i s a

sectional vi kgt | : r i nfLng.
rocess it have bebt faliea’dhta Orerie B an i s S8 0 Yt oL ieitog. s g
strand i n whiRFPPE8R8ir r oundi ng wires have been retw sted about a core wire to
an original state t : i 0L e i !
sectional view of gb'grg‘e_ssét%ﬁg@yéﬁ@%@%@@?ﬁaE’ﬁ@?ré?WBMhod; 5
Fig.11 is @ secti orial s avseglional wewsH racprestregsing istrantl usextiini an secondqmiod agr i or
art nmethod; Afkodhlg 12 is a sectional view of a prestressing strand used in
a third prior art nethod. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT
10 Next, the inverftigdaisasastipnahviewef a prestmssing strandused irea third pfioraet neetihatli ment
shown in the drawings. First, Fig.1 is a schematic view of a working line

for performng a nethod of formng corrosion protection double coatings on

a prestressi L&D PESCRIPTON,OF FERREDEMBORIMENESs shown in Fig.2, a
prestressimg stra i . ?%B L gﬂfb i ' ' .

prestress1mng st ran %ggésltn%}ﬁltog ylaglegztf%gl{bg sev%sgquﬁ\eé@g%b@t% M whi ch
the core wirdheidrawingst JFimsh Fig. tis s sshemalic viswofaworking divefpr penforsningta method wi st ed

or ast 1 ess ng LRGSR poBon Wbl Baltiehtn o AR R0 sbriff e o o

and a corrosienNot ection coating formation is performed by setting the 20

cotl ed prestressi NangakAdw ifFige, 3 BleshdiingYtafl 1! SHontobkhipie LidFinthé 1 the
15 invention is a prestressing strand constituted by a so-called seven-pieces strand in which
the core wire 1a exists in a center and six sumounding wires 1b are twisted around the
outer periphery of the core wire.

Generally, as to the prestressing strand 1 of this kind, a long one is wound in a
coiled state, and a comosion protection coating formation is performed by setting the

20 coiled prestressing strand 1 at a starting end of the working line with the coiled state intact.
In this case, the prestressing strand 1 is supplied to the working line by uncoiling
successively from its top side front end, passed through a primary painfing process {(only
a surface layer part) and a secondary painting process (whole outer peripheral face of
each of the core wire and the surmounding wires) and, in a terminating end part of the

25 working line, successively rewound to the coiled state from the top side front end after the
working.

In an outline of processes of the working line according to the invention, there is
provided an uncoiler (stand) 2 to which the prestressing strand 1 is set, and the
prestressing strand 1 set to the uncoiler 2 is successively sent out toward a next process

30 for the comosion protection coating formation-working. Namely, after it is passed
through a pre-treatment process A (including a shot blast 5), a primary painting process B
(utilizing a pre-heating device 7a, a powder painting device 8a, a post-heating device 7b
and a cooling device 10a), a core wire adjusting means 9 and a secondary painting

-8-



In this case, the prestressing strand 1 is supplied to the working tine by
uncoi ling successively fromits top side front end, passed through a
primary painting process (only a surface |ayer part) and a secondary

pai nti ng process (whole outer peripheral face of each of the core wire and
the surrounding wires) and, in a termnating end part of the 25 working

| i ne, successi vel rewound to the coiled state fromthe top side front end
after the m'me?% (Wz%a&[ﬁ'h?ﬁﬁgéﬁwﬁ%éme'tﬂamﬁgdﬁ)dﬁkgl?»(j’ pastieeatiog or di ng

L?eé[‘?e'SQYﬁg“S?‘?e B e e e
uncoi l er 2 i £98() %Q@S{ﬁsﬂf‘ Syand gﬂ‘f‘"ﬁ %ﬁm@%m@%i@% caihn ademinaéing
corrosion pr@h@ﬁéﬂtﬁiﬂeﬁﬂﬁé%&ﬁg@h%%@&ﬁ@f&@ﬁb désaﬂfeﬂer 't i s passed
through a pre- trea;rr{ent process i ncl udi ng. a shot bl ast rimry
pai nting process JR SEANgg3 a‘xﬁ 'éuqqéa‘?ﬂef%'oﬁegl 7y, P& %r Be g | ng
devi ce 8a, ammmme@aﬁi@eﬁwmmm éiﬁfaf%wﬂ&ng iR Whi& W re
adj uatl[lg meg‘gwg andpraegiaﬁ onda y%%%l!ar}% fg@w\g (t)?cess C ;_,I'[HI |qze:1|8%aa’é
pre-heating been, | ‘%te%’% vice
7d and ? ;300|prdt§_s§ie\4h01ﬁlslﬁsb, u@ﬁ!&ch"mﬁoe't sgtﬂhénﬁﬂrcijﬁdiggsmﬁésl gbtrﬁb lbdenbed 4
wires state ,again essi ng str ng been pain |sre un
like a coil M%H' PHQHB@"%@%”@% f?@'&ﬁﬂ ﬁ'@ nder,
gach pr ocmtss suﬁoxﬂﬂmg{wbw 105 ahd rrﬁélntaﬂéd Siﬁaétt @ﬁ}e naml%dtamf Imt ath
urmy prestressi str.an ua serted from artin o the
term nating éH'EFLE% agrﬁ?'?‘ﬁj dnﬁllcﬁ@ ? ﬁ@ﬁggﬁ’ P‘&eﬁﬁ in a
state ﬁorml yittieg oy mﬁns&te:amgsmmqn vaa%hwm rﬁllaﬁ(é?e LBE® TRSfor hfbdgémlﬁg case,
in each process, e surroun Wi I es are | ogsene ed a
opened) fr omdEKER 33 AWilf Sxpander, qqﬁ’@?ﬂh&‘l” %ﬁéﬁ&%”cﬁm@’ ed 10
tsErroundl ng \gfﬂ'ésabbbeéﬁ@aimisntmbﬂ@tﬁ?l nsmeﬂﬁ@d A {bbﬁél Mty dévidec3a érﬁdiﬁ'lédghtbni ?l lty
e surrgun res ene el.ica ect to
the core é’l ‘i'ge a@h@’%ﬁ“ﬁ'ﬂa’hg ’&“’L?Tb |W&H@gé "hmf'f F"f“% 9t here

are used therd&é@bn@alc@ﬁs‘re@oagshnﬂi@mmo@ﬁmmeumm%mwedmeﬁnd a
each_of which perforns each, of rations

L hidont al 1y st ndc0 B REOR DR G RSRE R DTRacHIng s RSN g Ut o oa
are substant Ieaj ! yn hBdocaniRg eevicd B, folRy fHg 808 htatelbl bisposedl thivagh bedrings hi ng
o rectons, s Concrele Sord i g0 e hitn L) e, a0 ot ol gne o
tighteni rm d%@gh wﬁi@i the lcBrel Wit 1D6fIRepraStredsinig Stfariday is ihseéd) ayid provided Rith S
rotatably di SPOsSuerr%untzcri]qugo rg gaes%{ngq%?&s 20 through which the sumrounding wires 1b are
inserted radially with a desired spacing from the core wire passing hole 19.
Referring to Fig.4, the wire expander 4a is approximately the same constitution
as the loosening device 3a, and it works for maintaining a separation state of the
25 loosened prestressing strand 1. A rotary ring 28 is rotatably disposed through bearings
27. The rotary ring 28 is provided in its center part with a core wire passing hole 29
through which the core wire 1a of the prestressing strand 1 is inserted, and provided with
six surrounding wire passing holes 30 through which the surrounding wires 1b are
inserted radially with a desired spacing from the core wire passing hole 29. The point
30 different from the loosening device 3a is that the spacing between the core wire passing
hole 29 and the sumounding wire passing holes 30 is wider, and a size of each hole is
approximately the same.
And, in the dummy prestressing strand inserted from the starting end to the

=]
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17. The rotary ring 18 is provided in its center part with a core wire
passi ng Hole 19 20 through which the core wire 1 a of the prestressing
strand 1 is inserted, and provided with six surrounding w re passing hol es
20 through which the surrounding wires Ib are inserted radially with a
desired,spacing fromthe core wire passing hole 19. Referring to Fig.4, the
W re expander, 4a i s approximately the sane constitution as the |oosening
devi ee 3a, arl@Minatingerd of the watking ne, whgn passed shraughothe shat biast idetibe 5, &sh

Lt ough bear 1 ey SRl i R o o Gine R RS 1 1
a core wire dﬁg%izﬁé’fm'@?ﬂy deviee Sadefonnanstaft h@g@b@té:ha’tdgﬁ@armlfﬁ!emwire .
bassi ng ol 65 a0 L hr oL AT coffreiell Rie 187, Melborg bublidfyBitedi ™ ' ©
radial iy \éﬁ_;]tafﬁ cEwire: 1 ayp aespegivelydnserted thowgh 'w?mmmwmemmgmbsgote

30 ; i .
Phe core w o gansers WibcRSshd RaE 0Pt Te reitier outbeed ARABHaR B 0TS
wi der, and a t8¢ skotblastdevicend wile being kpptdn thessaparatachsiatedniact, vext respectively durmy
ena of the v g YREAG SArourRiRgaliS Sh hofs 30 and e, e i R0 666 .0,
untwi sted su rM:ﬁdthgf wire eqrandersil and: eflerdaving beeshadsitionally ingested lﬂnrougr:ﬂti'e Eg
bl ast " dev] Ge STUER Wi et R0 S 6 5 P sl oo B tgheig s g

hol e 19. The denice Bae tetwisterd da e odginglrstate Mhes deawh out by wi predetermineal length

Cor b wi 1o paduEAshnd 2. PP saie fElred iy Rei3Snd b Emittn P o
of the shot the prwarypainting moceiss Be bei ng kept in the separated state intact,
and the bore vire A IEUG Bepd bAYRA SrGurp e AR) it RodBS 2 Ay o,
havi ng betn aefitressingstiand isngrdwisted aghingustbeforedhel ore wire adjusingomeans®. paksi ng
etui sted to TRISEPHIthiiRa BiES 1 Righativglon §8 LR Bk prstio PBkg
(about 500 0. of ehloesenings devices Biatand the raarenwing ads insertéd Hrowgh thescorengiré hr ough
oo e b BT RSB BB 4 e RS R 1
unt wi st ed agansertgditirougaftoe surrdundingrwirevpassing:Hples 80 apd theaccre Yire Passingihdis st ed
surr oundi 59 ol 3 whe Birel 4 S 57 i P br L oors W 0 Aoy RS R

wire adjusting means 8. Next, they are passed through the secondary painting process

C while maintaining a state in which the sumounding wires 1b are separated from the

core wire 1a intact by a wire expander 4d. After having been passed through the

secondary painting process C, they are respectively inserted through the surmounding

25 wire passing holes 30 and the core wire passing hole 29 of a wire expander 4e and, after

having been additionally inserted through the summounding wire passing holes 20 and the

core wire passing hole 19 of a tightening device €b, and retwisted to the orniginal state,

they are passed through a coating thickness measuring device 13, a pinhole detecting

device 14 and a pulling device 15, and wound by a coiler 16.

30 With respect to the dummy prestressing strand having been inserted from the

starting end to the terminating end of the working line in this manner, a top side front end

of the prestressing strand 1 set to the uncoiler 2 is manually untwisted, and confinuously

connected by butt welding to the dummy prestressing strand having been previously
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20 of a | oosening device 3b, and the core wire la is inserted through the
core wire passing hole 19. The inserted surrounding wires |b and core wire
|l a are respectively inserted through the surrounding w re passing holes 30
and the core wire passing hole 20 29 of a wire expander 4c, and an
adjustnent of the core wire 1 ais perfornmed by the core wre adjusting
means 9, Next, they are passed through the secondary painting process C
while maintaining a state in which the surrounding wires 1 b are separated

fromthe cor8 e 103} FRsee s 1o the mutyaboas witesi da andithenytual sEQUNSNGYeS
passed t hrougib, tdhe pafs e fdprctivaly Weldid WHIRGRF® Buttel EM-18kRd ; l'Q,Vtﬁby
e

inserted through t esurr?undin 25 wire passing holes 30 an core wre
passi ng hol e %%OH'F g Wrese 'éﬁﬁ'awg@?dl‘@"%ﬁﬂﬂgm undes @ stafe sf enttidaih alignedal | y
I nserted thropughiohduchUhataHEIEtwited HaBitsd JtA rdkpelab Be SSte i@ 1 Spprodhdelpi I €

passing hole 19 of a,tighteni ng device 6b, and retw sted to the original

state, they %ﬁ"pdﬁaséﬁq}g@ d%%%%@ﬁﬂq%dm@meammrw finishedethes 4

pi nhol e det ecédnfifLioud Bpérafonti¢staney.a pul I ing device 15, and wound by a ooil er
16. 30 Wth respecp@t‘&the du restressing strand having been inserted

fromthe starling Vi QNtimoUs the, werkingdine ; the dummy; prestressiag strndh; s
manner, a topis gt bt @b tEfthating ehd Side by Hhe mm'grtiév@é%%dlmég&né Q%ﬁrme
uncoiler 2 is mahyal |y .untw sted nd _conti nuousl connected by putt.
wel ding to th‘@"ﬁlﬂ%ﬁg %’F’e%cier @@‘ii“ﬁ@ @tsr f8rrestessing hrsed o they yricoiller @ is
inserted. 1pn dusbsssivalyravds oll® 1AAE, Bl tsuRburdigewirds’ B5 ahd 7 orkVare ™4 Whlch

sur roundi ng re 1b, end parts are respectivey, wel ded while being butted
end-t o- end. g@%@iﬂeﬁ ptwisteg-an Eadhy ngdety'oari’@ammmmma@g%i ng

butted under £, b3dré pabselthrighthé irisiiRest the SRdtibIaR Yedibs 5 hhAé prdifdatmenitwi st ed
habits" with respect .to the cOore wire I_aﬂ‘ggﬁrom mately 5 coincide. And,

after the ab : . msﬁ%ﬁﬂm %dbeen finished, the
continuous operati fthisScaSh athé SMcoilt P SecortYiodddy thikit'a lpswaeehaké Mloriérto

wor ki ng line, the du prestressing strand 1s drawn out to a term.nating
end side By t9e papnstanyteasion dewesn tand thepuling devioa 45 inthe fminaiiRgeitkeidey end
side and, w téhdi@h\%defnhﬁaﬁhﬁlré%%i@&ﬁieé&%éwﬁ@bﬁtﬁebﬁ&%ﬁ&%ﬁ@s&rﬁﬁd Pséts 10

successi vely drawn out An the surrounding wiresS | b and the Core wire |a

bt chhave HEdF DU 3(SASsiRY byGHHER BHBY0, Herehy b G A RSCRRSAR BN and ¢ he
wire expanders 4aj e R Hads@lickhs Wb i rbatieAE pRicedd! A, O tschiraRl
device 5 in the pre-treatnent process Awith their separated states being
kept intact. Prastessing skand 1 s ansierrsd) while Deing soirtaseaincding,with: aiwisting il
brake in 9§ defunkier of the surounding wires 1b. Abrasive materials (stee! balls of about 0.3 mmg)
are projected on the whole outer peripheral faces of the core wire 1a and the sumounding
wires 1b, which are under the separation state in the shot blast device 5, by blades
(vanes) rotating at high speed to thereby remove foreign matter, such as oil and rust,
adhered to the outer peripheral face of each of the core wire 1a and the surrounding
25 wires 1b, and perform the surface preparation, e.g., formation of a satindike basic
material state, of the whole outer peripheral faces, thereby improving an anchor effect
(adhesion ability) to the painted film {coating) in the painting process in a next process.
After finishing the pre-treatment process A, the surounding wires 1b separated
by being untwisted are retwisted about the core wire 1a to the original state by the
30 tightening device 6a, and the prestressing strand 1 thus retwisted is supplied to the
primary painting process B as itis. In the primary painting process B, the prestressing
strand 1 is heated by the pre-heating device 7a, and a resin coating 26 of a desired
thickness is formed only in a surface layer part except helical groove parts by the powder
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15 give a constant tension between it and the pulling device 15 in the
termnating end W, and is nmade into a structure in which a speed of

drawi ng out the prestressing strand 1 set to the uncoiler 2 is adjusted by
a brake resistance, thereby giving a necessary tension. In the shot bl ast
device S of the pre-treatnent process A the separated prestressing strand
1 is transferred while bei ng rotated coinciding with a twisting pitch 20
nurber of t hepainiing alevicenga.wi Ahough. ﬁ\ﬁb‘easlmahmgaﬂerbedme(ssnmén el o the about

0.3 5j
la anmgqtjkle sfﬁﬁ% tgqsméeésqggwﬂb\ﬁQ%éare ung'g'r epa %&@{Oﬁ@ % WI e
t he shot bl asheatigwith Bpoﬁyheaﬂlw@lce(ﬂbamummm@ddlyﬂmmhag)mm
thereby rempvg.f Qfgeelllﬁ hnﬁtéf e resitf Snds sﬂn*jlna Ienred ﬁpgg &dlhévgggb\%c?mer

peri pheral face 0 of the core wre surr es 1b,
and perfor¥n tmeebwnmsn@aspdamhamnesem rersmmahngozﬁ offhe sadaoerlayerpmlba5| c

material statg M} I an
anchor eff ect é%em on grPﬂt y%[o'?gﬁt pal nte mh% %‘gﬁﬁng@%qg

pai nting pr odw@llvtmﬁ%m r@mwbemwe 1Bi anwﬂnengwetheh@gmovepmmmm
process A, r sted are

retw sted abgﬁ\{'amdm %EQ\W?@“@“Q‘P%%G &'E‘ﬁe‘g‘"? st aﬁUQ@&’%g' 30 tightening
device 6a, and theAprtedhe beslinggdeviceants, Ybt hus destabl%tceadcnm a bigh| freguenay t he
primary pgnt; r t he
pr est ressft?lg h ranﬂg%ﬁ§ ﬁﬁ@ﬁ} b% by t%@p%r?@r%ﬁég | ng"@%’ri&ée%gﬁg %&%aa Fesin
coating 26 ofFLmhelemereuaqasemeasﬁaelmn coatingi2® cary bé formed appraximatelyevenlyar t

At hough t ho EaTRRE e Phhe B RAMREH e poktnedtBb i Sl R ¥ of | |

made appr oxi rthe tesin, a siee ofithe pestressingsirand Oﬂmdtnesmf theldire) andzhe Kke, Steﬂaatlomg with

105 "after a B M SNCS i Sih, 8 ekt T AORIEAR Gind ol BafLTRRRY ©©
curing hal% ealﬂap.mdt may benagabyprammeﬂmdmng ﬂudmhohatpanbhod rie slsortit is tiesirablesi n
secti on | ocatiSyes it SREbeRL Powddk kit meithd s BRGRRs Hurd bt b dlpicdti )
respect to themagimanextent suchreupedubar, phehemmdnl lnlaerelgﬂquse&mdtbyrme powdero a
ChctoneY L RS FRRE Aoyl et SN Rl B g e,
frequency 1Cshapeipart.i dndhtbetpaintis suppresset) fromientering itpthe dielicabgradye partsbya can
can'bo. P hod 2 Stes & Nl oo i BBt BB Y HF Sbaf B0 =0
pr e- heat i ng cadditiorallp an @ir istate, amgixing ratie pad siepplyinganethodkofitie pdwder paint, and the
like, so that the coating can be formed only in the so-called surface layer parts by
adapting such that the coating is not formed in the helical groove part.
In the primary painting process B, a thickness of the resin coating 26 formed only
25 in the surface layer part excepting the helical groove part is in a range of about 150 — 200
um. In a case where one part of the resin coating 26 is formed in a bottom part side of
the helical groove part, ie., formed excessively in the vicinity of a place where the
surrounding wires 1b contact mutually, the excessive resin coating formed in that place is
removed before being hardened. In this case, one part of the resin coating 26, i.e., the
30 excessive resin coating formed in the bottom part side of the helical groove pad, is
removed by passing the prestressing strand 1 through means removing the excessive
resin coating, e.g., a desired rotary drawing die 40, just after passing through, for example,
the powder painting device 8a or just after passing through the post-heating device 7b.
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the resin, a size of the prestressing strand (thickness of the wire) and the
i ke, so‘that one heating nay suffice in such a case. Additionally, as to

t he powder painting nethod, 15 although it nay be a gun spray nethod or a
fluidization dip nethod, in short it is desirable to use an electrostatic
powder painting nethod. This is because there can be applied in a maxi num
extent such a peculiar phenonenon inherently possessed by the powder
painéing that it i4SHeEmeyng means;ies ﬂiﬁ)md@&fﬂgtdl@de.tmmwsemnﬁml nto a

| ace like th r
Bntering i nt ot B el £ MaBnas | in e tiayird'Ge . ShecProBltiil fRfets Hsplleo
nunber and dl@{ﬂ‘igl h@a'w&ﬂti dRlade p@'h’e«& e:dgncbngbwgm cenferdram theaing2an ai r

t at ,@gﬁécg,, %] f
|SI Eee sg {nhglté]?he coat| ng can bs\éﬁh?grﬁﬂﬁ‘édtpﬂ?@ 'llérill&ugﬁ%s‘% cﬁﬁégﬁ%cs‘gal ayer

parts by adafBrdd ame prtusyel fqli'@e@dfhﬂa"'ﬁg'\ﬁl@ the fing 42.ndtisufices fonagart ohthegr oove

part. In the H’@l‘rﬁﬁd KRS &aﬁ'&Q I ng 26
formed only l%glhlraﬁét%h e surf ayer art xrgé%fl n @%Fégfhgrt%o@ﬁe" part
is in a rangePasksidgpighavesiof by:m lnh‘bﬂé. thepregtessingfstranekt inesi n

coating 26 i t Q‘fd?ﬁ‘léa f ,.f%&ﬁ Paﬁaémcﬁﬁﬂﬁ

. e., formdsg@%ﬁ??/%ﬁﬁtﬁgtzﬁg VI Cl ni ty o?ﬁ Y cepéJ eret asurroundl ng
wires 1b contﬁ@@W@@W'ﬁ@@@@@'@l%ﬁé&ﬁWﬂF@ formed in that pI ace
IS renov bef ore [

coating Zg@ i.e., {\ﬁg %Hgorg;!:léeg'lgm vghrem n coatl ng @ﬁn’g?}émg% %mﬁg om part
side of the hisroughtheypase wire pajusting means:gshawn in, lgassNﬁ@ewhlatbep@strmmgng
strand 1 thr Owirdke rﬂp&.&ﬂil

desired rot a?é;lg 9%% g ﬂg& | ust@ﬁ%r%ﬁ%dggsswé roug uﬂg\gr exa ff\e t he
powder pai nt i frgumiersnee @‘aﬂlﬁr poret wige t ta bypathe i ngﬁetnlmgodg\met @b. pdbe- urdmstedg

devi ce 7b. fR0seiB necésgﬁ;

this case, onenéﬁné/\ibew : 5 |s%l%e |.’f%r I'ns Eéaﬁq/bppﬁe @geﬁa d| e 40
a freely 1%t aarwm@rmngsgzhgfggcoresma@u mﬁagsﬁbamﬁemmﬂwreawa a5 ddt s
43a, 43b ext epgdl Houk w@% havi ng
a shape f|tt| ng to g‘%ﬁﬁﬁeﬁo &mw/@%gt o?[ng rest gss vagtg'gnd I
are protrusi vmegteﬁsmmndﬂ pahegorﬁrwied@QWW@B“&@EMI‘MQWMSSU% part
of the resi i \%{%Qpé %ﬁ ating
formed in th?cg%??o ar mé‘aePlaéhé'.%éedé o*ﬁ&% gﬁ[)%y e parté&g 43Db.
In short, theadjustirg meses BgUztmrnemaroyndra mwablapullase24@gan, am;htaan@,eszlbelweforrred

only in t@@e é@%ﬂfﬁ ayer part excepting the helical groove part is forned
into a section ape as shown in Fig.6. 10 And, before being supplied to

the secondary pai néhpepemptiondistance, ofthe meovablespuiiey 24 or a groove number of the pulley
is determined in compliance with an excessive core wire length to be accumulated and
absorbed. For example, every pulley is provided with two grooves, an excessive core
wire accumulation absorption amount doubles. Since the movable pulley 24 is always
25 pulled under a constant tension to the wire expander 4¢ side by tension adjusting springs
22, it automatically accumulates and absorbs the core wire 1a becoming excessive
during retwisting of the sumounding wires 1b to the original state by the tightening device
6b. Further, the fixed pulley 25 and the movable pulley 24 are adapted so as fo be
freely rotatable without being given a driving force. However, the core wire adjusting

30 means of the invention is not limited to the pulley system.
The surrounding wires 1b having passed through the core wire adjusting means
9 are separated with the necessary spacing by the wire expanders 4d, 4e. The core
wire 1a is supplied to the secondary painting process C while maintaining the separated
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through the core wire adjusting neans 9 shown in Fig.7. Nanely, in the
prestressing strand 1, the surrounding wires 1b are successively
tenporarily untwi sted fromthe <circunference of the core wire la by the

| ooseni ng device 3b. The untwi sted surrounding wires 1 b are separated with
a necessary spacing by the wire expander 4c 15 and outer rings 21 of the
core wire adjusting neans 9, and reach the wire expander 4d while freely
rotati ng cor r 3318 GAAIrAING i dressusipundingwire tyisting gitchwigraberyiapthe cantral ptre wiref  t he
prestressing | & P - I core
W re passing %\%ﬁgﬁglés%%ﬁﬁ\%ﬂ{vr\f re (_39%%?_ 'e%' 4@6%%%8%?“@)@&8% @h‘ﬁ

pul l ey 25 of hkeplingi§appigdiy thespredeatingrayisade, apd asesin coating 31 ds forned ovevtis! e

ul l ey 24 agaj | ' .5t ance
F Lo movan Hrole Sller DEHARP tod of Wabt?of £ SO TA Ui 00 SRABPD eS 1BLE "
conpl i ancedwi ¥NdepAndhndapendent Siﬁ%ﬁéwv\ﬁemmpﬂnhf@ davicec Sl Althbugh thedresin
absor bed. Foroﬁﬁ@m{ BecdPey' I [ ' s PRNY) ;

excessive core wWre accu%u'?ﬁgﬁr_ﬁo&n&gg% %@%\ﬂ%‘gﬂ%\éﬁ?@g%ﬁ%‘?ﬂﬁ%
novabl e pul | eSMeelh asa whalg by additionally beating with the postrheating devicesidandt as shoenwi r e

q ic < AT . . : ’
bl at oa an g2 herBOR oG 1 Wiomik (et e by it e Bootia 26

retw sting offomes isdhe pumanyrnginting eecess Boandwufisienty cedledsbythe daplirigdevice
247ar o adant o eaer % gl of 8 esh e R seVing @l ok D Kig bk oY
force. Howevesiapseddherepyinorasingthp sefacedrardpessaf thesresin codtingivent i on is not
through the cor b it Teneby Bhfind e ByREhala 31 e LedhnOB BeRRiRtes.,
spacing by t Heonihegesn peatingi26 fannedie theThimanmaintingprocessiBiand augelationeby the t he
and rotali ng Eaun e SQRERSor ctatng s B Mosnalf o8 16 WL h&ing e 87 o
core wi r el5 passirahie tecidept thehigh frequenay inductiop heating system byawhidhthe tempeeataredar y
nd & rosin cuRpntint i Easy" PR thee 1R CoRe'whiteel Sy Bifer 1S bifieally b
each of the cesthedtingmey suffick inldependencaiontihe gindiand siing Gtio ofthe resin, thedizpendent
becores. i ¢ & TSR SBAISRIMENE" | ' J°mde appr oxi mat ol y even and
snoot h as a whol e Aghickaess ofdivenriesin chatingi31 domiedfin the seqomeartpeitingprodessiCie 7d
and, as SHPWLyot 250 + 50 pm.  After the resin coaling 31 has been formed in the secondary
painting process C, the sumounding wires 1b are retwisted about the core wire 1a to the
original state by the tightening device 6b. In this case, the surmounding wires 1b can be
rapidly twisted to the original state because the twisted habit remains as itis. Fig. 9
shows a sectional shape of the prestressing strand 1 having been retwisted to the original
25 state. The double coatings are located only in the so-called surface layer part protruding
outside, except portions comresponding to the helical groove parts of the prestressing
strand 1.
In this case, since the coating thickness of the primary painting is in a range of
about 150 + 50 um and that of the secondary painting is about 250 + 50 pm, a thickness
30 of the double-bond coating becomes in a range of about 400 + 100 pm. However, a
thickness of the coating formed on the core wire 1a located inside and a thickness of the
coating at a twisted portion of the surmounding wires 1b contacting with the core wire 1a
are respectively in the range of 250 £ 50 ym. Since the double coatings are located in
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in Fig.8, the resin coating 31 is fornmed under a state wholly enclosing the
resin coating 26 forned in the primary painting process B, and sufficiently
cool ed by the cooling device 10 10b after the gelling tine of the resin and
the standing tine required for curing have elapsed, thereby increasing the
surface hardness of the resin coating 31. In this manner, by formng the
resin roating 31 in the secondary painting process C on the resin coating

26 fermed in 4 qm%ﬁ?@“m&@@e%@ewﬁbabewﬂwdmwmhéht| ng,

a doubl e- bonmw@@tm 51 | I it
Is 15 desirable to rP | e hi gwh??equerﬁr?gywl/ﬁgﬁgt I on Qﬁo%%@gystem %y
whi ch the t erffP&Wiefau d&ﬂ}thﬂ Mitth.s easy. Further, there |s a case where
only either the pr ipRektres %egéﬁ ence
on the kin ﬁ@d rgézwé ti o Oﬁlﬁ%"ﬁrgﬂﬁéﬁé&éﬁﬂtﬁ@?ﬁhﬁ@é@ 44 regtres I ng
strand and’ t H@v¢ '8&'Pﬁdclﬂﬁe%‘ acs firm thickaéssnis fpeasuregl by tln@mmumrckne@s
secondary palrﬁéasumgoa%n Gs'éco&ﬁg%@éilﬂewgéo if A8 i thilkrieSs id B@g&?%‘e&t

coating 31 ha or me sécondary . palnting &r OCESS

surroundi ng Vaﬁ%%bequ%@nr@@rw @watrfﬂm)tlms fegtds eptiedyandthes *5@"1'@&'5’ a ggnayi nal
state by the dooihiuhied il Iderlthe ldloldile Vet or Idifioid!Ihe Aidhade Wdike ! 0

can be rapl%qytvmstedtothe original state becauSe the twste

remai ns as i thdddionally,a state of dhe caating s jtesled b%ﬁ%@“‘tﬁ‘pletdmmaﬂﬁ\ﬂ%éﬂng‘\st rand
1 having hﬁeﬂnétﬁéd\bﬁﬁ@tésﬂl@sbﬁﬂaﬂédﬁhﬂﬂa&%em%eﬂm é’EétSctE&’tﬁghé(]ly are

| ocated only in the so-called surface |ayer part pro except

portions cor MeseRaftiyre & 9-heptisal| detegting marans vﬂ@maoesfnqtmuqﬁdmgm
strand 1. In fHafdin W?&W leffay, Pai Ntin
isin a rangecft:’gﬂ]‘ln'g gbout g?%gﬁﬂlgg pm and th t he secon{g}y arnti ﬁg S )
about 250 50 pm Hﬂ%{@%@ggsﬁmwmmmﬁﬁyb@mw@m essany mn a
f ab d
e core i r s Samos By Birtlesiat 15 mafnir s PURSTY e phlly @%’ﬁﬁ ﬂ’;“é"'“dt =" o
twisted pbrtisSHCYE sPiRs r@&tqlaumﬁgemmémﬁmtmrwlmw b@ﬂsearev. re la
t
located in I\ﬁ% Fbﬁér%@ge?fgt%gﬁ? 15 Thvertef{héio H%gggace e to t are

| ocated in an out si de rom t he contac

twisting, t he Wrméﬂ fgctiany also asig spead-setiing: dew Wﬁﬂl@ﬂﬂ@&b"%y%lhﬁ t hey
can be rapi d'cﬁﬁtﬁ'@%la&@%\}‘ariéﬂi Bhericet é‘ﬁnetépﬁed %B'ﬁ%t‘éhbg%déﬁsﬂg@grﬁéggry g Same

pitch. As to the prestressing strand after pri mary

pai nting coat@ﬂ@ﬂﬂBbﬁmeﬂbﬁﬁdﬁ@mmhﬂfiﬁﬂe&lrface filmthickness is
measured gy the COf{d prgsthdsing 36 1 with the double coatings formed and sent out of the

pulling device 15 is wound always under a constant tension by a torque motor of the
coiler 16, and accordingly, the winding tension does not change even if a coil diameter of
the prestressing strand 1 becomes large.

When the prestressing strand 1 set in the uncoiler 2 performing the continuous

25  operation has become null, a drive of the working line is stopped, the coating formation is
once stopped, and a fresh prestressing strand is provided to the uncoiler 2. An end side
rear end of the previous prestressing strand 1 and a top side front end of the prestressing
strand 1 freshly set are connected by performing the butt welding, and the operation is
started again.

30 In the prestressing strand 1 formed in this manner, since the resin coating 31 is
formed on each of the core wire 1a and the surrounding wires 1b under an independent
or individual state, not only is the flexibility demanded for this kind of prestressing strand
not lost but also comosion resistance and tensile strength can be improved.  Further, the
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measuring device 13 as a coating test device. If the filmthickness is
outside a set allowable value, an alarmfor notifying this fact is emtted,
and there is emtted a signal about whether it is below the all owabl e val ue
or beyond the allowable value. Additionally, a state of the coating is
tested py the pinhole detecting device 14. A 10 method of the test IS so
adapt et t hat

1ere the pinhole is detected by using
non-&ont act tdeBle nsce | ocE&de‘f!treha uter-peripheral| fare whes %ﬁu@mglégdanage
to the coatr\nesmmkweﬂ rewaéwtdee unhméted&t@aéc%uwtﬁe idicatigfboRe @l arm
signal is em tteg reskressi S_g%er and i.n which the doubl e Coatings
have been forfAdy B?tt‘\?g FP“""F&I@ P ﬂaﬂi‘?a@mmm fn tee penmRte | s
pul l ed by thes ntﬁréveagauﬂﬁvmﬁrérehwwsuﬁdmbﬁrsetﬁa rpfacBwHaR thbie i &1 ur e

the resin ioaf [ rag i ch UE%?I‘ and | ower endl ess belts are disposed.
Furt her, W?an%l INege ndhe snecial sfyehieer not ors capabl e of freely
changing a line srnetﬁlé émbédlmehtl en Slaffpled Aas bEOT Yds&BEY | iR IMAGY tHee rﬁﬁan} he
wor ki ng tine. AEng é‘b'ﬁ ckness vari es dependent on the I'i ne
speed, so thd? B'F'IQP Sgﬁ‘ﬂ'@lé'y Patingfammatign are rerinyeusi pedenmed, by it
sel ecting thes hbnmeaqe%s 2Q=oTte&arnbeSttt§5|§¢ %Gsﬁﬁlé ¥ Perdorit the pritfanf st

coatings fornmned an nt out of evice 15 is wound_"al wayS under

a constant tepEIy W‘B mﬁmmmwwvam@seearaeucc@rmhamy, t he

wi ndi ng tmtSIaamaeqsasrwenCdaaﬁedqﬁwrdhfmedﬁm ﬁl’eéif&&iﬁé sthnd Is\fselrfasthé €ssi ng
strand 1 becones | arge. &@p@mgrestressr ng strand set |n the uncoiler 2

perform ng t HEERaRYPEN ﬁ@SﬁQf stading, foats Eé@hk@“ﬂﬁfpms a Taeiter:sids frarke

wor ki ng |ine dng of HeNResresting s#A, WARhPIoBRY! thedfed dnd ﬁ?fc?ﬂwéttﬁreﬁﬁﬁ'z mBfbe fresh
prestressing strand |s%ovr ed to the uncoiler 2. An si de rear end of

the previ ous TPB@liy walwisied, and A nav ba insered tpughdwp Pr“?ﬁttewu epe side
prestressi Ng cofriplidted with tecdiddonpatieadt Brob@8NRFthat 9 nmeterdau@eﬁérmemgt

wel di ng, and the ggeratron IS ‘started again. 30 In the prestressing strand
1 forned 1 tafiasewhemdhe @W@@W‘&ﬁ"ﬁ%@@ﬁlﬁ@dm |s for rred on each of

th I toStHE eaud
i ngi \C/iocrtlﬁa}M ;'?at e? ﬁ(gtﬁrdrl)n | s t he f?f%%mﬁ% Aage r th| s ki nic‘]gh(t)ts)r
prestressing @puteﬁmellenbadvaa@ges)ttat gverpafties Ubh‘- Q@MW@@Q’M@W@@% |$e
strength can dgy iihAN e siTHSUNIRD wilel %, the'chorat ke <Al AR mRAIVbORS! e ©

p en have

| ocated in the outer peri pheral fTace e surroundi ngh W res
L2l

been retwi st daick doubleeCastingsi ean bes easily forzad withers hindagng at:alldhe, propedies gitteve
fﬁret ioﬁgrezec{ g fleRiBiity Sha'tre! ddhsibi? SEER RIS Boncitte, Witfth dr8 @e8MBS & B thaliargagt h to
characteristics of the prestressing strand, in order to protect an outer surface (the surface
layer part) exposed to the fear of the coating damage in the special structure,
Further, according to the prestressing strand of the invention, it has the flexibility
demanded of the prestressing strand and has the commosion resistance and the tensile

25 strength because the core wire and the sumounding wires are individually resin-coated.
Also, it can withstand the coating damage in the special structure because the double
coatings are formed in the surface layer part of the prestressing strand and, additionally,
the adhesion strength to the concrete is more improved because the comparatively deep
helical groove parts are formed in the outer surface.

30 Especially, the sumrounding wires in the prestressing strand as a finished product
has enough flexibility and it is possible to untwist the surrounding wires with respect to the
core wire and additionally the untwisted sumounding wires can be retwisted to the original
twisted state again. Further, excellent properties in both of the corrosion resistance and
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is inmproved, and it can sufficiently withstand the use in a region or place
where there is a 5 fear of coating damage in the special structure. In this
enbodi ment, an exanpl e has been described in which the prinmary coating
formati on and the secondary coating formation are continuously performned,

but it is not limted to this. For exanple, it is also possible to perform
the pr.itrary coating formation and the secondary coating formation

i ndiwvi dual | ythenténsilepstresigtii gan Ber givery fo the (iréstrssing | strabd of e rinveatiny whited | n
whi ch the du . . strand is used as the preparation stage of the
operation st§?¥wﬁg&f%5$§§@ 's not limted to this. The top side front end
of the prestressing strand, which is to be treated and set to the uncoiler
2, may be nmanually untwi sted, and it nay be inserted through up to the
termnating end side in conpliance with the category of each process, so
that it is a matter of course that there is 15 a case where the dummy
prestressing strand is not used. According to the nethod of the invention as
expl ai ned above, there is brought about excellent advantages that, even
after the double coatings have been fornmed, it is easy to retw st the
surrounding wires to the original state again, and noreover that the thick
doubl e coatings can be easily fornmed without hindering at all the properties
of the 20 flexibility and the adhesion strength to the concrete, which are
deened to be the largest characteristics of the prestressing strand, in
order to protect an outer surface (the surface |ayer part) exposed to the
fear of the coating damage in the special structure. Further, according to
the prestressing strand of the invention, it has the flexibility demanded
of the prestressing strand and has the corrosion resistance and the tensile
25 strength because the core wire and the surrounding wires are individually
resin-coated. Also, it can withstand the coating damage in the speci al
structure because the double <coatings are fornmed in the surface |ayer part
of the prestressing strand and, additionally, the adhesion strength to the
concrete is nore inproved because the conparatively deep helical groove
parts are forned in the outer surface. 30 Especially, the surrounding wres
in the prestressing strand as a finished product has enough flexibility and
it is possible to untwist the surrounding wires with respect to the core
wire and additionally the untw sted surrounding wires can be retwisted to
the original twi sted state again. Further, excellent properties in both of
the corrosion resistance and -16 the tensile strength can be given to the
prestressing strand of the invention while
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maintaining the flexibility. -17 WHAT IS CLAIMED I'S: 1. A nethod of form ng
corrosion protection double coatings on a prestressing strand conprising: a
pre-treatnent process of untwi sting the prestressing strand and t hereby

| oosening surrounding wires froma core wire and performng a surface

preparati ogyiQAT I$ RRARVEBDIES;, a primary painting process of tightening and
retwi sting the surrounding wires about the core wire, applying a synthetic

resin powder paint to surface |layer parts except helical groove parts due
to the retwi sti Agmethagt phiprming pairegion preiedtionedoubted coatirigsnon a plestredsing
formng a %Fﬁﬁ@c&-ﬁﬁﬁsﬁ only at a surface layer; a secondary painting
process of [oosening tthe surrounding wires of the prestressing strand from
the core wire, keeping the core wire and the surrounding wires under a

| oosened st ate i prestreaimentviprecessj ofs uhtagsting athe, pesirssimy straad Satitt ftesrélsy resin
powder paint to an ou@%[. gﬁeriggeral face.of each of the core wire and the
sur r oundi n{fOSGIIPE SUTRUNGInG, WireR dropL p fore ire and Rerioluing A sUaFe RIEPATACN Pher eby
form ng a tlespedtesvel y individual state resin coating for each of the core
wire and surrounding wires wherein the individual state resin coating of
each of the surrounding wires includes a part constituting a double
coating, said s@cHHBRYyPHAING: Progess Bt tightening pdpetwistings theasyrequndinigdwibrs mar y

pai nting pLEec@Ife Bk, Bh@wﬁbiar@nﬂfeﬂem Péwddr BRIE R S8 %,feebmsS%ic@at the

surroundi n% W res about t core wire to an original state 'such that each
F

of the doubrécat gRVRPHIH dudie the retwistingdheatingtthe raintftaceadhesseantbroqling,

prestressi fpredy BAfing 4 reéin TBAMR ol 504 SiieiQer! @i M 1, wherein there is
provided a further process of Tenbving an excessive resin coating formed in

the helical groove part after the primary painting process. 3. A nethod
accordi ng to cl ai sedgndahemsintinghprocess ofi loesertfg she nsumeading airesneft iteal | y

i i ohi ng Dreesdfd FF foff (e bl KBETRT MR RRESIRE “hiBhdrtivpes e
i n the corendera loocstBedisthte v 8 ooreowitdi atfjusting esedng, Bhelyingdbe danthefiarasin ng
process, a%wg(i-:-rv Sz-IQintatoCé%'rl 3ﬁt%P beripheral face of each of the core wire and the surrounding
wires, heating the paint to adhere evenly, and cooling, thereby forming a respectively
individual state resin coating for each of the core wire and surrounding wires wherein the
individual state resin coating of each of the surrounding wires includes a part constituting
a double coating, said secondary painting process being performed after said primary
painting process; and

a finishing process of tightening and retwisting the surrounding wires about the
core wire to an original state such that each of the double coating portions is located in
the surface layer of the prestressing strand.

2. A method according to claim 1, wherein there is provided a further process of
removing an excessive resin coating formed in the helical groove part after the primary

painting process.

3. A method according to claim 1, wherein the core wire adjusting means
automatically accumulates and adjusts the core wire becoming excessive during the
finishing process after the individual state resin coating has been formed in the core wire
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tension to the core wire during retwi sting of the surrounding wres. 4. A
nmet hod of form ng corrosion protection double coatings on a prestressing
strand, conprising: a pre-treatment process of untw sting the prestressing
strand and thereby | oosening surrounding wires froma core wire and
perform ng a surface preparation of those wires; a primary painting process
of tighteniang tedsuresundiegiwicest by tMﬁemnddrmgaimir@srocahmmct bwes @r eonstang,

el Lal gr QENROEHhe B SRHETeuRaElor b SUELFRG WKE' 5 ° 0 Gahere, and

cooling, thereby formng a resin coating onIy at a surface layer; a

secondary pai ntiAgngthod es Somiing aRaresibn drotfeetic HHGIE Hoabnyd bASa eresltﬂé@smg
prestressing strand fromthe core wire, keeping the core wire and the
sur r oundi nggﬁnf’e%o RIStSr a | oosened state via a core wire adjusting nmeans,

applying the synthetic resin powder paint to an outer peripheral face of
each of the core; Wrégreditbnt rosays metvﬂﬂing"“tﬂee%reé?r%@&hggsﬁ aﬁ& 3 erIe

adhere evenl y, and cooling, thereby formng a respectivel | Vi P state
resin coat i'Aesening vaMNding wikescinme arare wiredarslipertarminna swrfa@% pm@raélpn of he

i ndi vi dual Rbad Rirdesi n coating of each of the surrounding wires includes a
part constituting a double coating; a finishing process of tightening and
retwi sting the surrounding wires about the core wire to an original state
such that each of ptimandpaibtieg poetess @f gighteningsands rétwisan@dhé rsurrbdmzjiwwlirase

| ayer of th tr vin t
Formed i n (1090 {RI 0B e bl RS purthitc R bohfe MRS SAPacKTale el 888t
met hod accdredicaiggroove partsndde tohtbeeretwisting, heatingitieepaidf ts dherenanad ooling,
aut omat i cal unul at and . .adjusts _th re Wre becom ng excessive
during the th¥re§}’g f%@e%oftﬁ?bﬁ@a?ﬁé”ﬁﬁ%?o'eﬁfual state resin coating has
been fornmed int he core wire and the surrounding wres by the secondary
pai nting processy s’é'&dncﬂhryeﬁalﬁtlr@mb'ié@@‘s oft favseAifg t thet RArr6@dIngMV Wiksdof i1thE
retwi sting of the surrounding wires, -
prestressing strand from fhe core wire, keepmg the core wire and the surrounding wires
under a loosened state via a core wire adjusting means, applying the synthetic resin
powder paint to an outer peripheral face of each of the core wire and the surrounding
wires, heating the paint to adhere evenly, and cooling, thereby forming a respectively
individual state resin coating for each of the core wire and surrounding wires wherein the
individual state resin coating of each of the surrounding wires includes a part constituting

a double coating;

a finishing process of tightening and retwisting the surrounding wires about the
core wire to an original state such that each of the double coating portions is located in
the surface layer of the prestressing strand; and

removing an excessive resin coating formed in the helical groove part after the

primary painting process.

5. A method according to claim 4, wherein the core wire adjusting means
automatically accumulates and adjusts the core wire becoming excessive during the
finishing process after the individual state resin coating has been formed in the core wire
and the surrounding wires by the secondary painting process, and gives a constant

tension to the core wire during retwisting of the surrounding wires.
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