; qre3eY6VI 46T6: B, DESCRI PTI ON Conducti ve-resin-coated Steel Pipe and
Met hod of Extrusion-Form ng Sane 5 FI ELD OF SEARCH The present invention

bel ongs to a technical field of a conductive-resin-coated nd a
nmet hod of extrusion forming it. Mre specifically, the pre %@@w m@m@
rellates to a conductive-resin-coated steel pipe which is su

used as, for exanple, a frame conponent of a structure such as "Ho!59*

rom#through rack, a driven conveyor_or the_|ike for holding or
transporting parts of |ow el ectri caPEEGRIBRIONevi ces or the like, and a

et hod of ext Eysiah 9LTrBE 1ht okt BASKSBEUNDLEF AR HEMGUMENTLEN A

conductive-resin-coated steel pipe of about 28-32 mmin outer dianeter is
used as a frafetzusponeRorofing Samgct ure such as a flowthrough rack, a
driven conveyor or the like for holding or transporting parts of |ow

el ectrical current devices 20 or the like, in order to prevent static

el ectrd fi EZERLDNOFTBBARCH coating of about 1 mmin thickness of conductive
synt hetic resiE containig car on, t he

ci rcunf erent i afPEUPFEEED 13V9H9ﬁ°&aSFian§?egP 6,58°8P1888 %géédBanﬁ1in

outer di agBh@hct2PetPUBYAL cod¥Bdt 8tbBE P$peOhn@anbmBthbacks bherabouyf-
ment i oned conducti ve-resin-coated steel pipe has problens. That is, the use

of car bonfPrEéRInikes MRramReGEically hdhf Rrasendhsinte PR ek
pi pe bl ack, ﬁ?%ggdggtEQE QEsEheéﬁhﬂgdagﬂgéiaﬂﬁﬁ EHiEﬂeis kg tEar k8Nve

adheres to t conmes 1 n contact wt e pl pe. Taking these
probllehs need eensfEder ekamplet he appmecanmphaenproposedtaucture such as

J | b : ) I
Vodel Pubfi EaproRERBUERaFhERs) BsBEL VLA L8Ry ], SRRRNETE  FEaFRAHoThi g 'Y
ci rcunf er ept t2hnspokadagopaatshos- mawlGMeeteﬁbamlparrancoaébmgesfoabche 1

mmin thlckness of synthetic resin such as AAS resin or the like of a
chromati clébPer 2P8 foMRERCIaRE EXTTHELER- Fﬂﬁ?iﬁga?an a strip of conductive
5 synthetic resin containing carbon black is forned integrally in the axial

direction of the conductive-resin-coated steel pipe.
15 BACKGROUND OF THE INVENTION

A conductive-resin-coated steel pipe of about 28-32 mm in
outer diameter 1s used as a frame component of a structure such
as a flow-through rack, a driven conveyor or the like for
holding or transporting parts of low electrical current devices

20 or the like, in order to prevent static electrification. Thus,
a coating of about 1 mm in thickness of conductive synthetic
resin contalning carbon black is formed on the outer
circumferential surface of a thin-walled steel pipe of about
26-30 mm in outer diameter.

25 However, due to the use of carbon black, the above-
mentioned conductive-resin-coated steel pipe has problems.
That is, the use of carbon black makes the unit cost of the
pipe expensive and makes the pipe black, which is not of
pleasing appearance. Further, the carbon adheres to things

30 that comes in contact with the pipe.

Taking these problems into consideration, the applicant
has proposed a conductive-resin-coated steel pipe disclosed in

Japanese Examined Utility Model Publication No. H8(1996)-5796,
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In this conductive-resin-coated steel pipe, the use of carbon black is
reduced, which contributes to lowering the unit production cost. 10
Regardlng t he above-nenti oned conducti ve-resin-coated steel pipe disclosed
in Japanese Examined Utility Mdel Publication No. H3(1996)-5796,

i mprovenent in cost and appearance is acknow edged, to be sure, but
conductive synthetic resin containing Qarbon black is still exposed 15

al t hough i for a strip, Therefor roblen1tha he e

carbon bl % ErSSHePBs gS PH?ﬁﬁsgPﬁﬁngﬁﬁﬁngﬁaEOﬁP EBCRi Of Fh%h%Ppg igﬁalns
unsol ved. skdelihgipeWhancaateagt BeWabButS1t fimbencenneghedst et ByaitAbpec it
IS necessary to pay attention to the position of a conductive portion. This
causes an&eh&p EgcéréﬁléﬁﬁlﬁeﬁﬁatoﬁoF eclikei eficg rFhrepeatdedcolAaTr d8ent
vears, fikbghefl! BRE) oRA¥ATIOR! GakTBBEL1NGSHOLEREE BAScBRANCRLLRACTI NG
attention. However e above-nentionéd carb bl ack, the filler is
expengiveSYﬁhbeéigreesansceatapnpagcgarbdnmbﬂQCkessnfOGmBélhnhggﬁhélﬁlﬂner,
25 partic S a C r o] L ni he
i1 For hashRorkbdinanraskyBh: Shorts. hhiuctiRe bbb Enr 83h eRc o el Aot
invention is t@npthYsdeoadaondtetireeinesbatedasedest pebepi phei aseho€h
filler is used in_place of carbgn black and which enables | ower unit
productloﬁa§B°Eo§9aﬁhdlﬁ petbepdappBirincentyhhuiesgetfodoypring the unit
ext rusi onpigRIERYoaUEBSRI PE. - 3 DI SCLOSURE OF THE I NVENTI ON To achi eve
t he objec?s descri bed above, the invention as recited in claiml relates to
a condluctive nggnré@ageahgtébpvsrpept;pnaé chaduetévezegsin-chated coating
of reproc s h;as y opyl ene or
The I ke Foors BEhECHEasLoRHa 187 FARKELEY kRl nel uc ATy AR T e

st eel p|pE@B}iaaulancNatlHg(m996¢ndm95LvémpesﬁaméptsmnhcastpahﬁethyIene

ABS, AAS, oI ropyl ene o th i ke, said ¢ ucti resin is

conbi ned ﬁE g B%Igf ap&n 8e§n ?g gﬁ gHEe&r BPSCGHF ﬁgvﬁl surface of
sai d Coatb?ﬁtﬁéti@pkéﬁﬂﬁseantﬂihmﬁ§)cabb@hebmaéﬁlﬂscgﬁl&mgeﬁbogéadUCtlve
resin includes at |east one portion arranged in a circunferential direction

of said pRpEhanghhapi hheafPEMcRAedsSARAPw dirgu®foFequiheP¥oblemithabrti on
to eXh'b'EhS|§§%5586|c89 HCB%kaYadﬁBQeEakgolﬁiEBQtEﬂgtoﬁoﬁﬁpiﬁcﬁﬁﬁﬁgct

resin and sai oatl ng o conductive resin rma-thin ayer coatl ng
that covewdthntbet plpeouemainsr vosbévedt i adfusthéncewivén san deahitin- w@téeﬁs
st eel plpg d has_a nlfg £79533 sectlg n_an_axl al ﬁlrectlo

Re %I

id
pi pe. ConduerrvesT SaP%BGSt 1B|8805538FH| 8 PSYZB 8%,

t he inventbonhéepbbedibn 6Eaaﬁb3ndﬁcth&éapbeth6ﬁd i Thidatasse sl aﬁmfhdfﬂled
round in cross _section, and said coating of conductive

st eel e&ﬁL
reS|rR p &ﬁmséPthBHdUEFFVSfFégﬁﬁnPX ¢8nbPABACH th said filler,

conSIsts of eqmﬁlrsbeﬂ@e?eagswndiilbey EiB@EQ'HH@&ﬂQ)hQBE QﬁPéEt
t hi cker-and-narrower 25 layer-portions(4b) which altfernate a t he outer

ci rcunf er EASiLEEaBgef has bﬁe§aﬁ§t€é§tiﬁg @ttﬁéﬁigaes§%ﬁw¢%%¥n(E#keIth@he
CO”dUCt'VSbBGE'H @i&ﬁﬁdSES og'g E&k aEﬁQrﬁgﬂﬂekois'ékBEESQQe. the

i nventi on reC|te In claim I aracterize
Therefore, a steel pipe coated with resin containing the filler,

25 particularly a steel pipe coated with conductive resin
containing the filler has not been widely promoted.

Thus, the object of the present invention is to provide a
conductive-resin-coated steel pipe in which filler is used in
place of carbon black and which enables lower unit production

30 cost and a better appearance, and a method of extrusion-forming

such pipe.



in that said thickness and width required for a portion of the 30 coating
of conductive resin(4), which said conductive resin is conbined with said
fi'ller, to exhibit el ectrical conductivity is at |east approximately 0.5 mm
and at- | east 2 mm respectively. - 4 In the conductive-resin-coated

steel pipe(1) according to any of clains 1 to 3, the invention recited in
claim4 is characterized in that said 8oRrductive resin(4), which said
conductive_resin . is conbined w id filler, is |loaded with a 5 col orant
to give tBI§QFQSgBﬁdHEthg Fﬂﬁ@h@5§§ted steel pipe a chromatic color. The

i nvention reci fgdatAiev@i #he bBHatest @edciEbBadaBbvex! EHEI QAVEALIbAJas
conducti ve-resi n-coat ed st eel 8 is characterized in that a coatln% of
ageﬁy or

repr ocessEACLESANEB) cdadm AsTe EPhy| EABAUABLYeARSS1R0FBEBHy PERE
the like %p8¥§5USiQ”E?égﬁgﬁggiﬁgdoﬂheEhSFrSUHBﬁifﬂb'BE §ub£aesseéda

t hi n-wal | steel pipe a coating of conductiVe resin(4) such as
pol yetthy| zaeinABE, sues, apopypyephiréaneor ABRe RARe, PQAYDNODMlanOQUUCheve

ci ount or ShRPaf SEPFRRa 8P ofy skl FAECURREsh AT altraRenPE Y Fhirci 0 o

| east onewpdblédosteélspigecqt ang afceaadugtofecbﬁauatiaéraagmd(um 8uch
circunferential direction of said pip is made to have a_thickness and

mndth(4b)aFeHBFY%HhY6Pn§alﬁBﬁorbﬁﬁn PBIXRHPBVFGBFeEFrFESIlébecoWB&€P|V|ty,

and sai d EQQH'EGnaﬁcEEQE098§§ﬁd1Eeébﬂbiﬂgdsﬁh@hcﬁakhmﬂeEf €8N@yYehb¥eohesi N
are made to forma thin two-layer coating that covers an entire outer

ci r ciff er apt Putesurlacuméerentgaihpurfareeafssadfl ﬁpééiaﬁdoﬁa§e§r9ﬁﬁﬁéﬁﬁ1

Cross- sec égﬂﬁkgganxﬁékéindkéﬁﬁtEBQtQBﬂZﬁEchhﬂﬁ tfve 5% DGR, ELL OBl OF

THE DRAW 'S a cross-sectio V|em10 a con |ve resin coated
st eel pi pteastoodengorbibheaprangad 1nvanbinqumféﬁbntBa$hdmsephianoﬂf FI G

A o L8 SEe ERhhed o FotsbloSdshRA A koS, PR BB £PF e
along lingahfl pbkrtieh EbGexBibit electrical conductivity, and said
15 coating of reprocessed resin and sald coating of conductive
resin form a thin two-layer coating that covers an entire outer
clrcumferential surface of said thin-walled steel pipe and has
a uniform cross-section in an axial direction of said pipe.
In the conductive-resin-coated steel pipe according to
20 claim 1, the invention recited in claim 2 is characterized in
that said thin-walled steel pipe(2) is round in cross section,
and sald coating of conductive resin(4), which said conductive
resin is combined with sailid filler, consists of equal thinner-
and-wider layer-portions(4a) and equal thicker-and-narrower
25 layer-portions(4b) which alternate along the outer
circumferential surface of sald coating of reprocessed resin(3).
In the conductive-resin-coated steel pipe(l) according to
claim 1 or 2, the invention recited in claim 3 is characterized
in that saild thickness and width required for a portion of the
30 coating of conductive resin(4), which sald conductive resin is
combined with sald filler, to exhibit electrical conductivity
is at least approximately 0.5 mm and at least 2 mm,

respectively.



-5 FIG 4A and 4B are a front view and a cross-sectional view of a head
for inner-layer formng resin, respectively; and FIG 5A and 5B are a front
vi'ew and a cross-sectional view of a head for outer-layer form ng resin,
respectively. 5 THE MOST PREFERRED EMBODI MENT OF THE | NVENTION FIGS. | A and
1B shows an enbodi ment of a conductive-resin coated steel pipe 1 recited in
claim 1. The conductive-resin coated-stteel pipe 1 is suited to be used as,

for exanple, a 10 franme congonent of a structure such as_a rom#throu%
rack, a drivenIBohib8y6PnanCcth¥errreinsroasedi Ajesl PLRRS P BPAGTRLRES TBf

| ow el ectahgabfcuiamg deypc8s ehet MRvEhK2onTPECERBAUEH ¥RaliRSkN1G0AL €d

st eel pipe s based on a technical idea of using | nexpensive reprocessed
resin as thhaagepésedbﬂe ahdtredmduqgnggctheeusesén(édndwbﬂphesaé§|n

cont ai nin |ve f|IIer a S S t |

ensuring g §§8 eXF ngcPrlca o%%% ﬁgtwggﬁ EQFS ?Eglg%hdggt?ggﬁfgsggtgogted
st eel mi peolorantsto giveatongantl cepduce$sedree$nnc8asedhsaeemobypehglene,
ABS, AAS, ﬁ g Iene or the like is fornmed on the outer

ci r cunf er ERFPHR 8rof a thin-wall ed steel pipe 2. Then, on the outer
circunferenti alrhéuaheeﬁt%nt bbs1€eal HAJcOhiMmESi BelAPEOEESSCHetASAN0E), A
coating of conductive resin 4 such as pol yethyl ene, ABS, AAS, polypropylene
or the |iRr&trosiepnéprwdng ahcanfpptéve- resisraeated &tﬁﬁhnE#P?haFS in the
case of F | RO n v n

required ﬁai?ﬁ%érgggﬁonﬂ4gh?g éxéggﬁiﬁglegt??gapckgﬁ%éc??éﬁ?&g%r%qggrgﬁged
in 121pospblya$hy@eablyABSacAHSapapﬂypnopMéeoerounthaehﬁkaliaieutruemooﬁ

t he pi pe. Here on 4 ext continuously in.the i

i rebt | onEOFNERe SRl fa oRtBRnELPRpnPsFeLeLRY, SORERTETHE ¥, bPihgvarted
reprocessedeeespmpa(amdahheaceahtmggobfcaaddubtieereabmn44DOEﬁbn hbin t wo

| ayer coatlnaﬁthat covers the_entire outer _circunferenti urface

of “the t hPRIXEFPELCBEecPBEi pAAS. aﬁﬂlﬁa§°HY6ﬁPFoPﬁ1EPSS%igﬁctWBﬁcanFH@
axi al dirgehy@Btelet PEsRhPes SuhdiaBk dhk¥ hheisage,erRodikrBakiea0sBemaade

oy u%&?g on an outer circumferential surface of said coating of
reprocessed resin(3), wherein at least one portion of said
coating of conductive resin, arranged in a circumferential
direction of sald pipe, 1s made to have a thickness and
width(4b) required for said portion to exhibit electrical

20 conductivity, and said coating of reprocessed resin and said

coating of conductive resin are made to form a thin two-layer
coating that covers an entire outer circumferential surface of
said thin—walled steel pipe and has a uniform cross-section in

an axlal direction of said pipe.

25
BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1A is a cross-sectional view of a conductive-resin-
coated steel pipe according to the present invention; FIG. 1B
shows part X of FIG. 1A on an enlarged scale;
30 FIG. 2 is an elevation of a main part of a cross die type

extruding machine;
FIG. 3 1s a cross-sectional view taken along line III-III
of FIG. 2;



resin other than the above nentioned ones, such as pol ystyrene 5 or

met hacryl ate resin, as the reprocessed resin 3. The conductive resin 4 is
not restricted to the above nentioned ones, either. In the case of FIG 1,
12 equal conductive portions 4b are provi ded equally spaced apart in the
circunferential direction 10 of the pipe. The reason that so many
conductive portions 4b are provided i~cs5that, in that case, a structure such

as a flow thro rack iven convevor _or the . like_can be nstructed
freely wthout Py A8 apdc Bl BER, BraH® yTeme 250 pr FaRERsrorteobaatiE e
portions 4l wonehackoz ghaendlwyee €ammbagceeseal ettespochiveany andat | east
one conductive %ortion 4b extends continuously in the axial direction of
the pipe, it i §IEnoddhara SBdaret 8 £sA%Lr VdeWaasdr gcCyPEsrieRitionad yishnd

W re can B?.SOHESEFggg baMeYChayb? FBEmIAge r8lghe 2BkpeRRevEapductive

portion 4b is provi It 1s nécessary t0 construct a 20 stridcture, taking
the pdsition of the conductive portion 4b into consideration. The coating

of conduct.ye i e bybaC Nt ce of the coating
of reprocggéeHBEZs?ﬁégﬁggggigﬂgbg?uﬁhﬁnégiﬁgﬁd&aﬁggﬁipgser-portions 4a and
t hi cker 25 andra@asr.owar anhdyaB- sabtisoas( embodimenduoifi we cpaducaise4iresin-
Accordingly, .the coating of .reprqcessed resin necessari consi st s, of

Ui Cker - SFRRHEdor SPRYePIBG: 1 CREISEAAG FilAkTedandina, FORIICT SYSTERRHET ons
3b. In theoaeedustie¥?- pepeniCaat 8diteacloPbReutednay) iEdrFeRambilet ha
thin-walled steel pipe 2 is 30 round in cross section, and the coating of
condUd i vErame| goRPesRBitsPfof SLrugharet FufReRsSand fkPHethraygh- gacki.ofs 4a

d 12 ' - - - ' ' i 4b
whi cir-at ¢ Ssyell EBEvR9RL BE LUK ey BoxPRoLLING 637 CahbUBRINY! BaRksD
reprocessed lewi eldcthidedllesurrentageviikesnombéheofliklee phhéei cmgductive-

4a(portions 4b) is.nat restrigcted,tq 12. Specificall in.t exanpl e . of
Fre | nespiPacRAtPaqsERRY PEpBe 1o es BasPRl phos Beshnish1y LsR REngRLRC
t hi ckness inedpenahoet rédpricedBedn restiar agi maehchas paeBibhienaad- aeduet dgr
| ayer-portion 4a of the coating of conductive resin 4 is about 0.2 mMmin
t hi ckdessthNgnyseall CRPENELIYRITRILPORER LRAPLNIpEXPREF LV O hdddETy 8SpBREhoN)

fgcit PEEG?ESL g?%@ﬁtleoaﬁd”@ti RnkhisalhBe2ImaNEndbedhg? sUFF! B1Whdt B16LRYERENON
conductivity.

In the conductive-resin-coated steel pipe 1, first, a
coating of reprocessed resin 3 such as polyethylene, ABS, AAS,

20 polypropylene or the like is formed on the outer
circumferential surface of a thin-walled steel pipe 2. Then,
on the outer circumferential surface of thils coating of
resin(reprocessed resin 3), a coating of conductive resin 4
such as polyethylene, ABS, AAS, polypropylene or the like,

25 combined with a filler, is formed in a manner that, in the case
of FIG.1l, 12 equal portions 4b each having a thickness and
width required for the portion 4b to exhibit electrical
conductivity are arranged in 12 positions equally spaced apart
in the circumferential direction of the pipe. Here, each

30 portion 4b extends continuously in the axial direction of the
pipe, in the form of a strip, and the coating of reprocessed
resin 3 and the coating of conductive resin 4 form a thin two-

layer coating that covers the entire outer circumferential



10 3). Each thicker-and-w der |ayer-portion 3a of the coating of
reprocessed resin 3 is about 0.7 nmin thickness, and each

t hi nner - and-narrower | ayer-portion 3b thereof is about 0.2 mmin thickness.
Therefore, the conductive-resin-coated steel pipe 1 being round in cross
section and about 27.8-32 mmin 15 outer diameter is extrusion-forned. In

t he conductive-resin-coated steel pipe6el- the conductive resin 4 is |oaded
with a colorant to_have a Qhronatig coloi sxch gs gregn, ivori or the |ike.
Thus, in EHEEREEeO5r thRetAbBy¥ALLEE, PHERLCBHBECEi GBS BEPn 228697 Y st eel

pi pe 1, (é}ob96§eea§bﬁeiheEhecsiiad_agibatﬁohsogseﬂeaFiﬁuch as possible and
the use of conductive resin 4 containing expensive filler is restricted to

the amount re§ubsiantdadlydibe samet embdizenducany bey madeudy LedHGr ces can
be conserygd,gnd, (8¢ YALhL Eé@dgghbgpm89§ioﬁ@8.Bﬁe%?“@ﬁ@ - ag® g?.%@g&éﬁe a
ect ed. ) mntﬁ V l'ér 1s

ground wire can be conn ince a resin combine
used, 3 heor methacrygilatenrekin,ceksotheayepuvneestedandspnoduceTeai ns. (3)

By using the.resin | ogaded with a col oran or. gre Lvory or the like to
have a degPP88°§ﬁV8n£FF§nc8|@P,“Pﬁer85§£§P§ﬁ8e98f%Fﬁea%°v mentioned
conducti veneesi Bienaked 30 steel pipe can be inproved. Not only it is
possi ble to make a conducti ve-resin-coated steel pipe having@g bri ght

color, but al 48 ithe §3§6s8thFdCrolehdds&Rd CoPGuctd VigaPOR tiRd sWdPk are

envi ronmeglovideddequblet 1s?ﬁc@ﬁbﬁghgﬁ”Rnoihbh61E%hR9€r€Bt§é&rH&E@Bt&@h”ing
a conductive-resin-coated steel pipe having the above-described structure

accorlfl ngofothrepilpeent The weasomethrtcso branyrcerduobive pFrHae 4ktc. 5
FI GS. 2 Le t i i d_j.n.t
a”gré 38£&§eﬁr9§5t hE .Xﬂetﬁéﬁgggkﬁg E?%?gp@;ﬁ?@ sliBnt B8 o £loys

above- nmenti on xtrusion-Torm ng ne ef erénce nunera
denot es atheadghortckn af dzigeassodiveyblrabri tha dike pant bef cohstexttedi ng

machi ne. The basi tructure is sim/lar that of an,extrudi nmachi n
cort ngt et Rowishant: bBRiPos shabndeateaPeAen NGO Bs s RRE LEnOPRaor The
extrudi ngceralicieveapoatapher 4bl tbswhitxBdaayrbiadf ware ead Bk @doahessedi.e
(not shown), and a distribution piece 14 and a head 15 for inner-|ayer

form¥Ry r8Si AoBPeasi Aéd1eaSthener 6RRABAYLIYP PRETAGRPLEr eXteBfSneans of a
distributLBRchhAbBeLe 1hOchu! Bighs bR-EEREbnCbs! RReaPAPE, MR hANGHOBERCES,

a radial distributioh piece 16 an or out ayer rormng-resin
are fixedibyomdenmstof cendtzucitbat stmuptare 18. whhiehdasgrobod wargl gapsbe?

and 13 are _joined.together. A gonnecting pi.ece 20,.which is connected to a
heati ng cSPRRAEFS320 HR9$Ey 18 THE cpfervivEe ;anbY oHe sERadctiVe ace of
t he distrpbution pbatiespitdvaded]3itBismpasesshri/heoheadstzutdr ai nner-1ayer
form ng resin, regrocegaed resin 3 supﬁlied fromthe cross die is fornmed
intozﬁpcoﬁFFHStBﬁ r h&akahgr ther PARALLRAL PE t8Er FAREUGE1VRe PPRAORAPed

steel pipenRo aBdsidelrBeioly nMeans of the head 17 for outer-layer formng

resin,
The coating of conductive resin 4 on the outer

circumferential surface of the coating of reprocessed resin 3
consists of thinner-and-wider layer-portions 4a and thicker-

25 and-narrower layer-portions(i.e., conductive portions)4b.
Accordingly, the coating of reprocessed resin 3 necessarily
consists of thicker-and-wider layer-portions 3a and thinner-
and-narrower layer-portions 3b. In the conductive-resin-coated
steel pipe 1 shown in FIG. 1, the thin-walled steel pipe 2 is

30 round 1n cross section, and the coating of conductive resin 4
consist of 12 equal thinner-and-wider layer-portions 4a and 12
equal thicker-and-narrower layer-portions(conductive portions)

4b which alternate along the circumferential surface of the



conductive resin 4 supplied fromthe heating cylinder is forned into a

coatlng on the outer circunferential surface of the coating of reprocessed
resin 3. The flow path for conductive rein 4 fromthe connecting 30 piece
20 to the head 17 for outer-layer formng resin includes a first flow path
18.in the formof a large semcircular arch running around the thin-walled
steel pipe 2. The opposite end portiong of the first flow path 18 are bent

and connected to g i nside second flow paths 19, 19, which are of a
smal | er draAtteg. ofhEepEeergseloReFalhs - 19Neq@l%§% 191 $RY: e rRIRPeRcPF

J oi nt porEhQ”B*%%ioﬂgrﬁg%?gr§gohgahb eib”nﬁ@”rQ@t?lEEHQEQOUQQfOrn1y toward

the center e secon | ow pat hs 9 are connected to radial flow
pat hs forned i Bpekéfigdildly, dnstthbuex@mpéeecé F8G.andthadithinfwawlpdt hs 17a

and a thro hol.e 17b.0 ad.,17 f uter| ayer f e
FlG o) aSYBRLARIBR 2 a8 AatTiian iR, Phal T hnrdR vala tReckRRY] RREC, |
resin maSaaoUhraagbohmhelﬁSautet fiaankengra chbath nthbfineepandessderresin 3.

The circunferential surface defining the t e 15a onS|sts f 12
Ty TS il aYegnaoTs L, AR OfathEl oML Pan candartaTe Fasings 16°aBout

circunfergnbi gl dh’ @8lickiedad aaaheaéhemﬁlbnekhanaxhakrdweecuagerof the
pi pe. The ridges 15 are prOV|ded for formng thinner portions, and have a

wi dt h of BoﬁﬁﬂomhéC@ﬁéﬁﬁéﬂyelﬁﬁréﬁénpréblGé&rﬁéﬁ i&r apeytt Bi-dk@m Bdrti ons,

d h f 7 17
For out or TagRPepd; afRCdble 27 18 FIRME (RebeiP1oh FRC1RE0 AoeIRN, 7)

f or Zﬂ)foBa1ngEachoahimben#an@ﬂmndervhaye5+ppntbmnt&e cHhathegcodting of

d 3., The fl 7 d. t d,.to th
(gos T of SPEPRERGSENFARLP. BorB: BREUS Or e ModB TBLPSRRnePORASAE™ or m ng

resin, andhmamersahaLaakrahbr lB?e&aﬁarwudhh3BSthb&bo@fibhabbudge 2The
through hole 17b_25 defines the outer dianeter of th
conduct i vaPr EBirkBEEEed TRREFLQTPe EheTﬁ%n@BﬁH%E?lW%S+%s?ﬂaE%%t%He%%eel

pipe 1is @ﬁ%rﬂsbgﬂhﬁrﬁﬁqnW'HB tResabayetdsnchnBedpsul! B8, B30 AR as
foll ows: |rst on the outer circunferential surface of a thin-walled 30

steell%ipeuzerhéﬂam§t§§iﬁg gFEeysioamiormedross die (not shown) to the
right, a coatlggf% d%%%%&ﬁﬁ§%pr%%T L aﬁ%df%&%% gﬁé%pqns f t he head 15
t

for |nner-layer forn1n wher el € reprocess réS|ne§ i's supplied
to the headnﬂﬁcthveugbsuhe4 is loaded with a colorant to have a

chromatic color such as green, ivory or the like.
Thus, 1n the case of the above-described conductive-resin-
20 coated steel pipe 1, (1) inexpensive reprocessed resin 3 is
used as much as possible and the use of conductive resin 4
containing expensive filler is restricted to the amount
required to produce electrical conductivity. Thus, resources
can be conserved and the unit production cost can be lowered.
25 Of course, a ground wire can be connected. (2) Since a resin
combined with filler is used, there 1s no concern that color
may come off and produce stains. (3) By using the resin loaded
with a colorant for green, ivory or the like to have a desired
chromatic color, the appearance of the conductive-resin-coated
30 steel pipe can be improved. Not only it is possible to make a
conductive-resin-coated steel plpe having a bright color, but
also it 1s possible to choose the color to match the work

environment.



- 10 adaptor 11 and the distribution piece 14. Then, when the thin-walled
steel 'pipe 2 reaches the head 17 for outer-layer formng resin, a coating
of* conductive resin 4 is formed on the outer circunferential surface of the
coating 5 of reprocessed resin 3 by neans of the head 17, wherein the
conductive resin 4 is supplied to the through-hole 17b fromthe connecting
pi ece 20 through the first flow path-18,-the second flow paths 19, the

radi al distripution piec a_ spac bet n th d 15 for er-lLayer
forming resi nN&Xg -t A gﬂﬁgﬂefﬁ B% %Bﬁtg ESQeP fSF%FHGEPES ﬁrmgﬁg fhe
flow/pathéoﬁaactIhaSreainSB@a@eansEéei1p1petnaviﬁgethsoabbﬁg aessrsbeag of
the coatin reprocessed resin 3 and the coatlng of conductive resin 4
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and havinggauGHPFerﬁpseFé#nal5ﬁetaﬁ ARVEeRESQB- Yt B fRseréPed) gp the
directiony ggighgfpggg bs gxgrusion 15 formed, wherein the coating of
reprocessed resin consi sts of alternating 12 equal thicker portions and
12 equal thi nREGSpadr andns ashdwabseroke ddet typeokxtonddogi mechdvenused
consi sts of ter atin I cker rtion and equal ner
portions. 30 8V85%98%18ﬁ 8eﬁ§g ﬁiﬁ?pg?r?ﬁg pﬂg?g%<11nv n?ﬁ@%ghas been
describedreﬂefbﬁcbaﬁhﬁeﬁaltMe déﬁdtéSSa heagvportibr preaedtoksvanéi ehats
not Ilnlted to the shown enbodi nent. is to be noted t hat theIPresent

i nvention §n€oﬁﬁé§s€§r5haﬁgEgeoanﬁgpbﬂgaﬂacvéP?ou The RITLE | SIS a
person skik! gdmiNaZStbhenatt ovoshdet 818205 MabBkBe BBEoLAYhEt EBItheom the
techni cal thought of the present invention. |NDUSTRI AL UTILIZATION In the
presdit | ApPRhirantr 8| dapapgsenhBasent| Npi pB678fAed 30 by the method of
extrusion-f orgingra eaRdualhyenbehiNeCOghedashesl RiPTs hxbRCYRCRELVC
reprocessed resin is used as~nuch as possible™an e use of conductive
resin confaontngndxpenai eeoksl ke (Bot shdﬂn)ueandlatéﬂstnibhtiannpmece
required rQducg el.ectrical ,conductivity. Thus S resource sed
{her eby. chit BPBuR: RESHoLBnbPEoBRT AL EbRs EPFBLNEnToRAn £RE BAKEdpEBAbEE: o
cost can pgohewshadofObheOHB&Rto2 Y10BRImMBANE 68NaSabsteoplesbadplhty 12.
Further, since the resin |loaded with filler is used, there is no concern

t hat 1l oF UREpeEemdnofFOonEr futhAgagpaenBentipRed Piaces. by HaAAdLt he resin
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chromatic col or appear ance of the conductive-resin-coated ee
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polyethylgggerAEEYer forming resin, reprocessed resin 3 supplied from
the cross dle is formed into a coating on the outer
circumferential surface of the thin-walled steel pipe 2, and
25 then by means of the head 17 for outer-layer forming resin,
conductive resin 4 supplied from the heating cylinder is formed
into a coating on the outer circumferential surface of the
coating of reprocessed resin 3.
The flow path for conductive rein 4 from the connecting
30 piece 20 to the head 17 for outer-layer forming resin includes
a first flow path 18 in the form of a large semicircular arch
running around the thin-walled steel pipe 2. The opposite end

portions of the first flow path 18 are bent and connected to



pol ypropyl ene or the |Iike, which said conductive resin is conbined with a
filler, is formed on an outer circunferential 10 surface of said coating of
reprocessed resin(3), wherein said coating of conductive resin includes at
| east ‘one portion arranged inacircunferential direction of said pipe and
havi ng a thickness and wi dth(4b) required for said portion to exhibit

el ectrical conductivity, and said coatpbng of reprocessed resin 15 and said
coating of conductive resin forma _ thin two- Iaﬁer coating that covers an

entire oulBPFLlEpr EBRPBAcALPYI PEERFade ot 9salBLPhi ATGaPfed SME&Lehi pe and has

a uni for mygaRaseseCtTRd ddcéiaakich Fhtrstion 08 SR IjPimed, FhSredhe
conductive-resin-coated steel pipe according to claim1l, characterized in
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circunferential surface of said thin-walled steel pipe and has 25 a uniform
cr oss2&ecEfPEMLPE &nCRREANIIPEEPRENCERVEaFESPPpd. ORahRyGoating of
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head 15 for inner-layer forming resin, and have substantially
the same width as that of the ridge. The through-hole 17b

25 defines the outer dlameter of the conductive-resin-coated steel
pipe 1.

The conductive-resin-coated steel pipe 1 is extrusion-
formed with the above-described extruding machine as follows:
First, on the outer circumferentlal surface of a thin-walled

30 steel pipe 2 that is being moved from the cross die (not shown)
to the right, a coating of reprocessed resin 3 is formed by
means of the head 15 for inner-layer forming resin, wherein the

reprocessed resin 3 is supplied to the head 15 through the
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portions and also the coating of conductive resin 4 consists of
alternating 12 equal thicker portions and 12 equal thinner
portions.

20 In the above, one embodiment of the present invention has
been described on the basis of the drawings, however, the
present invention is not limited to the shown embodiment. It
is to be noted that the present invention encompasses changes
of design and various applications which a person skilled in

25 the art would ordinarily make, not deviating from the technical
thought of the present invention.

INDUSTRIAL UTILIZATION
In the present invention relate to the steel pipe formed
30 by the method of extrusion-forming a conductive-resin-coated
steel pipe,
I) inexpensive reprocessed resin 1s used as much as possible

and the use of conductlve resin contalning expensive filler is
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improved. Thus, not only 1t 1s possible to make a conductive-
resin-coated steel pipe with a bright color, but also it 1is

possible to choose the color to match the working environment.



10! &10%&' ()- 10 10 10910%& ()-!}154% 0% ()-3"10%&' ()-.S#10%& ()-555

75777} ~?) _@ 10! f #109%& () -f9S10%& ()-Y %A0%& ()-!yY

% 09B3& ()- ", 10%&' ()-! NF"'109%& ()-7j 888999"?] @

10| "1 109& ()- | Y#394.09%& () - gF" 109%& () 109& ()- 9!10%& ()-!YS&LO%&' ()-g9:;
2R} _@10! Y179 0% =& () -

10%&' ()-! F+&10%PP&' () - ! F+&10%& () - *14)%& (- ('10%& ()-R ; <<<<<t==~ @ 10!

T $109& () - y#109%&' ()-z 910%& ()- 10 10 106" 109%& () -

| SY1Z94.0%+&' () - ==7>0>>>f 2dE~ @ 10! FCIOJME ()- @ " 109& () - Y$109&' () - &@

10%& () -, S#10%& () - g! 10%&' () - f 2?2?K@BAA} *?~_@ 10!

(' 109&' () f' FI0%&' ()-! YAZYA0U&' ()-! YAZY409B3&' ( I@/&OO/&' ()-

-#109%&' () - AA. %Bsmn@qmvew/ﬁmm d 3teek fhpe xsgharacterized in

F It v e SR
100 I's ABS AAS polypropylene or the like is formed on an outer
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109%& () - | cddﬂﬂﬂébeYaoﬁ@hE’&’iG&%BB&sih(&b Fgﬂ@%&&%i?eﬁhﬁ%ﬁ&@ EBS, =AAS,
polypropylene or the like, which said conductive resin 1is
combined with a filler, is formed on an outer circumferentlal
10 surface of sald coating of reprocessed resin(3), wherein said
coating of conductive resin includes at least one portion
arranged in a circumferential direction of said pipe and having
a thickness and width(4b) required for said portion to exhibit
electrical conductivity, and sald coating of reprocessed resin
15 and said coating of conductive resin form a thin two-layer
coating that covers an entire outer circumferential surface of
said thin-walled steel pipe and has a uniform cross-section in

an axlial direction of said pipe.

20 2. The conductive-resin-coated steel pipe according to
claim 1, characterized in that said thin-walled steel pipe(2)
1s round in cross section, and said coating of conductive
resin(4), which said conductive resin 1s combined with said
filler, consists of equal thinner-and-wlder layer-portions(4a)

25 and equal thicker-and-narrower layer-portlons(4b) which
alternate along the outer circumferential surface of said

coating of reprocessed resin(3).

3. The conductive-resin-coated steel pipe according to

30 claim 1 or 2, characterized in that said thickness and width
required for a portion of the coating of conductive resin(4),
which said conductive resin is combined with said filler, to
exhiblt electrical conductivity 1s at least approximately 0.5



& ()-& 10 10 10@" 10%& ()-y!Y. %0%&' ()- LMMMMMWNNUV4 10! s$10%+& () -
109%& () - 10%& ()-9&10%& ()- 1088 1088 1088! ~F¥d0988& () - &NO COOPQa?uV4
10! | FZ940%F& ()-yf#109%& ()-f

109&' () - F$10%& () - Y" 109%Z& () - S! s$10%& () - QRRASUSSGT ?2uV4

10! 63" 10%& () - T! KF3MB109&' () - @ 0109&' () -

109& () - F‘%F‘V&O"/&'()-'F‘%FO/&O‘%FF&'() GTELETITT&UU = 10! ' $10%+& () - g!

1 109&' ()-y10%& ()-L:10%& ()- 10 10 109F" 109%&' () - UU: VWOMNA [ <_= 10!
#109%& () -Mm"amdq R %9%"*11 o ( ) TSR RHIRLPKE () - ! f3S"10%& () - @10%&' () - WX
YOYYz}[<_= 10!

#109&' ()-!3"10%U& () ! 3+YU0%&' ()-g9*! 10%& ()-! 3l "%40%P& () -

1 31 " 94 0%PPE ()4. Niveraiondudgddierg mbda@aﬁist@%]nipé' e 138 | '

Teadi ng 93 o CTRARI T Py %gre%%ad' et da Hrha il rpndifH Wenasy.

<=>?@8j Y Feeix(4piuwh)éh . sd{85dOMiuctive resin is combined with said
=f 2ACEG L UMWBCDEFGHlJKLNNCPCRSTUVWKY' L% abcdef hi | kl n6Ti nes. New
RomanAr i af FerifiehPadedori En # o0t rgive to %sald’ conauctive-

1" #39%& () fdsinl8d28486488 1 e a chromatic color.
<= >7@ABCDEFGHIJKLNNCPQRSTUV“% _ abcdefghljklnnop
5. A method of extrusion-forming a conductive-resin-

10 coated steel pipe, characterized in that a coating of
reprocessed resin(3) such as polyethylene, ABS, AAS,
polypropylene or the like is extrusion-formed on an outer
circumferential surface of a thin-walled steel pipe(2) and a
coating of conductive resin(4) such as polyethylene, ABS, AAS,

15 polypropylene or the like, which said conductive resin is
combined with a filler, is extrusion-formed on an outer
circumferential surface of salid coating of reprocessed resin(3),
wherein at least one portion of said coating of conductive
resin, arranged in a circumferential direction of said pipe, is

20 made to have a thickness and width(4b) required for said
portion to exhibit electrical conductivity, and said coating of
reprocessed resin and said coating of conductive resin are made
to form a thin two-layer coating that covers an entire outer
circumferential surface of said thin—walled steel pipe and has

25 a uniform cross-section in an axial direction of said pipe.



