;uve3eYNVI L6TN: F, Conductive-resin-coated Steel Pipe and Method of
Extrusion-Form ng Sane 5 FI ELD OF SEARCH The present invention belongs to a
technical field of a conductive-resin-coated steel pipe and a nmethod of

extrusion formng it. Mre specifically, the present invent 0 a
conductive-resin-coated steel pipe which is suited to be 101mm w E @H
exanpl e, a frane conponent of a struet@re such as a rom#throug

driven conveyor or the like for holdlng or._transporting parts oP“?ﬁw
electrical current devices or the | PRECRIRAIONet hod of extrusion- form ng

it. 15 BACKGREWNRuELEiTEErkNYENELEeA seaddchiye- kas PMetadiedsst eel pipe of

about 28-32 mmin outer dianeter is used as a frame conponent of a
structure sucBExizrusipnoRormliogglamgck, a driven conveyor or the like for
hol ding or transporting parts of low electrical current devices 20 or the
like, in order to prevent static electrification. Thus, a coating of about
1 mmis t RIEKDeOF SEARCGHducti ve synthetic resin containing carbon black is

formed on the ter circunferen ace of hi e pi.pe of
about 26-30 nn&ﬁﬁ BEFEFH 5H398%1055 Rggér% dﬁeE Sﬂpﬁga& giéﬁﬁ Fbén

bl ack, thegoabaeeifenresnadcearddckiteeir pips- andt admethel piEpexhasspoabl ens.
That is, the use of carbon bl ack nakes the unit cost of th%E@nPe expensi ve

and makesEPKEiBPpdthl adfOTeiRIFHELGRMID the RISRERD pkfem FRtHERS the

car bon adhgr &s haghlikRge - §QsﬁﬂakoﬁQgﬁsskgeioﬂﬁﬁﬁtWWEEH t8espipea takbed
t hese problens into consideration, the applicant has proposed a

condu i vesedsas- cfarecéxampde, pap@rdmgcpompénentJ9§aﬁe§érE%§ﬁIﬁe§u9hlﬁﬁty

ci rount er Bnt AR SFPHSE GRER-t A AauFPogonfetbiopl, tnd" LG, BkThorging |

nmin thi ekneésanebos¥blaebattsesitn 1ouwcklastsABalesurrentt deviicks ot &he
chromatic _color is fornmed, .and on top of that coating a strip of conductive
5 synthet#ékPesPHdCEnWSFHPﬂg°€aPH&ﬁu5988ka§mF89né& integrally in the axial
direction of the conductive-resin-coated steel pipe. In this

conductive-resin-coated steel pipe, the use of carbon black is reduced,
whi chl & onBACEGROYND OF o THE] AYVENTION; t

A conductive-resin-coated steel pipe of about 28-32 mm in
outer diameter is 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 containing carbon black is formed on the outer
circumferential surface of a thin-walled steel pipe of about
26-30 mm in outer dilameter.

25 However, due to the use of carbon black, the above-
mentioned conductlve-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,

HHNMIllllllﬂHMIHNIIMIHII!lll
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production cost. 10 Regarding the above-nentioned conductive-resin-coated
steel pipe disclosed in Japanese Exam ned Utility Mdel Publication No.
H8(1996) - 5796, inprovenent in cost and appearance i s acknow edged, to be
sure, but conductive synthetic resin containing carbon black is stil
exposed 15 although in the formof a strip. Therefore, the problemthat the
exposed carbon bl ack adheres to thingszthat conme in contact with the pipe
remai ns unsol ved. Further, when_ an eg @Ari IS %o be onnggged t? tgis

pi pe, it WBeRE{BsOR: YheoOoPseTCLERPMERTERtLAL BB FFSn RayeLly

portion. Ihéalcsm?ss anebae&naooﬁrabbaa1unmhhah waikkabEsCbensynkReteduced.
In recent years iI'ler (fiber) havi h i npact resistance has been

n
attractlngeaineﬁﬂpbnaskbhévﬁﬁSiplR§ F%G abkocofeAt FBREMAEAFHEALBFadR, the
filler 'Sf8§§§as'x éOB% tAaf! 88htPhBCaCaRLEP WE! BohBRLR1GANt al Ning
the filler par ar h

a steel pipe c ate conductive resin
contauhlngynhhetiblEeshascnntahaengwbdebpnpbénokeds fhumedthetenreéﬂYoﬂnthe
pr esent |n entign rovid conduct.i resin-coate te
whi ch fil F8f F§1G§e§iFﬁchSBe°gf%88r88HaBF§§Veaﬁasﬁﬂl8Ragﬁ bP ?o&gpeunlt
production 30 QQSEhaadcanaabtgﬁeaaaeahaaeeteandtaemepmpd othe use of
extrusion-form ng such pip - 3 DI SCLOSURE OF THE | NVENTI.ON To achi eve
t he objecF§r88§cgﬂB€H &BoFéduFﬁé i Wedahi 6RNAE1PUEPEdO; howpTiRg1thE 4PdE (o
a conduct Lbyga(,e¢iBnceaked steel pipe(l), is characterized in that a coating
of reprocessed 5 resin(3) such as polyethyl ene, ABS, AAS, polypropylene or
the Iike is foReedrddngntbet ebovermentdpand gonductive-sesinrrpated | ed

noer R StE12BIpe 833LN0GCAT 1AOBANGRLKE BEARERAN FHTT.RY MBSt VI ene.

ABS, AAS yl eneor 't I'ch sal uct resinis
conbi ned mubhiaatubheNp |H8ﬂaBBBd -61960 Amprovemeanitr dunteséntndl surface of

said coatin repr cess S|n ), rein sal oatl f. _conductive
resin i ncPB 8§rQP°Fe §t38 BOH gﬁ aFPaﬁ&eﬁuFﬁ'a BIrEBHEgFg&tFa| direction

of said pipataRe1Ba¥eddndcoRitadReny eaébthbueéh)1@eawaaadekgbs§ald portion
to exhibit electrical conductivity, and said 15 coatln rocessed

resi nL@ndad&heugbadnnghef £o8Ad 9t PvEtLAPi-n T%@ﬁ¢59¥ﬁrn QDPFQ temcbhgt ng
t hat Cove%ieagxﬁgg'EECQE oh %ﬁa%ﬁ”%ﬁh%?%hakos%hﬁﬁ s §abgmghhﬂ g?hk%@

steel pipe and has a uniformcross-section in an i rection sa|
pipe. In wuehcmheupupeerem&hnscoasedvsﬂeelF@rpheaccnhdnngnteaﬂﬂhcware11$

R R
resin(4), tehirele paisdtaondedt aveonductive portion. This causes another
20 problem in that work efficiency is reduced.

In recent years, filler (fiber) having high impact
resistance has been attracting attention. However, like the
above-mentioned carbon black, the filler is expensive.
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.



resin is conbined with said filler, consists of equal thinnerand-w der

| ayer - portions(4a) and equal thicker-and-narrower 25 | ayer-portions(4b)
which alternate along the outer circunferential surface of said coating of
reprocessed resin(3). In the conductive-resin-coated steel pipe(1)
according to claim1 or 2, the invention recited in claim3 is
characterized in that said thickness-apd-width required for a portion of

t he 30 coatinggof conductive resin(4), which said conductive resin is

conbi ned RASRLOEVRE: OF| THE EINVENTIWN: e ectrical conductivity is at |east

appr oxi mat el y 85558018096 @Belgﬁﬁéc@snﬁbsﬁﬁiﬁéathBSbﬁ the 4nvbAtibA as
conductive-resin-coated steel pipe(l) according to any of clains 1 to 3,

the invenreohtedcinedlppmclarmlates €RaraCPBARZEHVENTERAR - §9PBe€oﬁHGGE|ve
resintd). oiLeh)saud sﬂgggg&g¥§zgggagargaeoabeasqiwbtQfsee rbbbkgbd

| oaded wi oran conductive-resin-coate steel pi pe

a chranatresmnken slbh aavpnnyenhyéeheedABﬁ cRABm poilgbabpylene ort hbe of

extrusion-form ng a coa ducti ve-r S|n ioate st eel is ch rac% rlzed in
C

f .
Ther S AR B hRAT B o PhERK  of 2BERe2bREs a0, Biendrc

polypr0pyham§earsteellphgeKa)e&haual@aaenﬁgdoﬂncaﬁdathVecréemﬁieoeetcnl
surface of a thin-walled steel R and a coating of conductive resin(4)
such as p8bypPhypth¥lepps, ARSS Ap hyEPéﬁ?F@B@lﬁPetHE threlikfi cHRdShd

conducti ve,§8SLBnhfcE 28! sgiﬂﬁ Sal@bhhsa w&%heétEE§189 fQEmedrhagopnan

out er C|rcun?erent|al sur ace o coating of reprocessed resin(3),
wher eih atinl easerocérpomfeoentiiadasdrfeati n§ eﬁldondatﬂngeOfesenroaesanged

and i ot e BN Kade: PBECPER 414 SeRELis” PR EehBpPELRe. ppihc Asylusknate

conductivnbastaadespbdtaaathnganbeaemnoaeeaedumearenamdlsaudecmabhngfof
vers an

conductive resin are made to forma thin two- aiﬁragﬁgéing tgat c

entlre oufitdc PLEENRBAcREVERIs Ar thickgrsSapRd: HiLAL gudrefi f8Tand has
Un'for”bﬁiﬁsﬁo§%ﬁbh0@o'@xﬁﬂbi%'@he@%&i@h&o609&u§%&@1@?peana5SBBBEF

DESCRI PTI ON OF THE | Ais a cross-sectional view of a

comﬂkﬁlvgoﬂﬁéng ofarenrocessepi pesibcondi sgldocrpéipge9EnconAVERiven; FI G
LB shows paLhpXelm™hCrnlia +48- aggeglaeaﬁqn§0@hst 2QvELE af bAt3ReCbRYAL ON

of a main par Cross
circumferential 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 i1s combilined with sald 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 1s characterized
in that said thickness and width required for a portion of the
30 coating of conductive resin(4), which said conductive resin is
combined with said filler, to exhibit electrical conductivity
is at least approximately 0.5 mm and at least 2 mm,

respectively.



extruding machine; FIG 3 is a cross-sectional view taken along |ine
[11-111 of FIG 2; -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 view and a cross-sectional view of a head
for outer-layer formng resin, respectively. 5 THE MOST PREFERRED

EMBODI MENT OF THE | NVENTI ON FI GS. | A-apad-1B shows an enbodi nent of a
conductive-resin coated steel pipe 1 recited in cla

conducti ve-resih EBﬁtGGnQPEEFVﬁrﬁésin §°§EPFthFGlelB§éa?eéccPﬁpiﬁﬁaﬁBIe

a 10 framgy, 9°EE°F$EEm§f1at6t5UCEHéeiﬁGEHtiénarEEQ%thEQUGEa&ﬁCK i8 driven
conveyor or-t hol ding or transporting parts of |ow electrica

current dehacesterizhé inkshatheaddndandngtivesrasinhded whaeh papd 1 is
erbre SahBRaRLER pey2h Rk HBhBIpLRSKREACLYTa' 8RI0EESEY 153hBA%RRHCY 20

possi bl e SR8 e use conduct ive resin confai ning expensive
fillers ascouepans posgubbetandaaa tbadsamtveiresénsooangdseteedi pipe a

el ectrical  conductivit In the conductive-resin-coated steel pipe 1,
first, a EBﬁPWﬁﬁlecPééFocessed resin 3 such as polyethyl ene, ABS, AAS, 20

pol ypr opyl ene Phet Bvehkeohsrbeited @A thaifubekrethteukberembitAbasvEf ace of
a thin-walled steel pipe 2. Then, on the outer circunferential surface of

this coat PH§TES1PBSEALMABE0ReSSBAUFELVR-BPS1R-c0atrAgSELCL0RAREY 38 resin 4
such as p8h¥§%@¥€§g§edA§§ thS® apebgeaasyb@nﬁeaiobaeSEakeesaﬁégqnghEEdagnth

afiller, 1Ts torned in a manner that, 1h the case of equal
portilns pblyathyhanengAaSLhAéBneDlendomN&enerQQUthedliBe ﬂneey@rusénn4b

hi bi I I d 1 |1
(0201 1 EoShah! hoah, SRRLKCKE AL Bn 2 LA aR R 12eP R g gatall Y
portion 4bteéuepd§eqaotanuousbwatnnghefanbaaudtaeetresinﬂ40heuphpas in the

formof a strip, and the_coating of rocessed resjin nd t oating of
conductlVE°F¥§FHYAGPSPnﬁ§SthPﬁSPwB°1YPQ°pylene or th ilﬁ Eic said

conductive resin is combined with a filler, 1is extrusion-formed

15 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, is made to have a thickness and
width(4b) required for said portion to exhibit electrical

20 conductlvity, 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 1is 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 1s 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;



| ayer coating that covers the entire outer circunferential - 6 surface
of the thin-walled steel pipe 2 and has a uniform cross-section in the

axial direction of the pipe. Substantially the sane enbodi nent can be nade
by-using resin other than the above nenti oned ones, such as pol ystyrene 5
or nethacrylate resin, as the reprocessed resin 3. The conductive resin 4
I's not restricted to the above nentien&d-ones, either. In the case of FIG

1, 12 equal conductive rtions 4b royi ded_equal spaced. apart _in the
circunferentiaf? ﬁlréetha gret fte BPBE ViR¥ ?8§38ncfﬁ3? §80g§35 1 view
conducti vgeparhbQ8s£éP 2hfAePLoM¥ydedrbemigt rekiint habspaseivalgtrdagure such
as a flow through rack, a driven conveyor or the |ike can be constructed

freely withoutFpGyi A 3pecPBI aget anfrehtt ¥ieweapdspt FEASSoFerhaoRBhdNE e

portions C d C te as at | east
one condué?lve poPt?S% ggeggte&géecgggwgﬁgugﬁggﬁn ?ﬁgﬁggﬁgrhg??ectlon of

the pi%e, it is enough in order to construct a structure to which a ground

or 1 o 4BAECHORE, PRERERRES) EhmobRukils, 6 Tl ENFRREHN 0 TPUC! br 1 aki ng

the position ofitBe canduat iBeshowki an 4hbbdineaansifdar abnanctIke-reatinAg
of conductive resin 4 on the outer circunferential_surface of the coatin

of reproc€§§§8dr§§Pﬁ13PéBﬁsﬂsF@céFePhFHngﬂaéﬁdlmnd%?el%ﬂﬁgu?E&Y?oﬁ%sﬂ%fand

thi cker 23,apdanakbiepibayer 1806h1eBa(kotre G8BAUGLI,VEoROBKRARIESDA
Accordi ngly, the coating of reprocessed resin 3 necessarily consists of

thchHI afitamedeempapentpeft Rorsregtune shPhnasardfAarrSREPUPRY ERCKer i ons

In thgaigg %5h¥8¥ogs Q- gggtEngtﬁgk Bbﬂﬁiﬁ SBQW@thsgb éﬁgogg§ts

th|n wal | pi p round N cross s8ction ting of
conduct|vefreswne4ecmmicaﬂ ahrténéqdahibbsnperthndlmkder The ecopductive- 4a
and 12 equal ,thick

el TS A G M M ERE LR
inexpensive reprocessed resin as much as possible and reducing

15 the use of conductive resin containing expensive filler as much
as possible and at the same time ensuring sufficient electrical
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 1s formed on the outer
circumferential surface of a thin-walled steel pipe 2. Then,
on the outer clrcumferential surface of this 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 1n 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



7 _ coating of reprocessed resin 3. Needless to say, the nunber of the
portions 4a(portions 4b) is not restricted to 12. Specifically, in the
exanple of FIG 1, the thin-walled steel pipe 2 is alittle less than 1 nm
in-wall thickness and 5 about 26-30 mmin outer dianeter. Each
t hi nner-and-w der |ayer-portion 4a of the coating of conductive resin 4 is
about 0.2 mmin thickness, and each thcker and- narrower |ayer portion
(conductive gortlon) 4b thereof is ab nm.in thjckness agd about 2 mm

ut 0.7
in width SprfaAe; 8f FBe.Feanuwaéisﬁnﬁieeé)PiEacﬁ fRACRER- AnHBhF QER

'ayer-porEkeas3§eeE15961EOEhenax951rem&eeeiaﬁdofeﬁhe §1§a about 0.7 mmin
t hi ckness, and each thinner-and-narrower |ayer-portion 3b thereof is about

0.2 nmin thi SkbesentTaddaf the, sene eobeddmensd- Pé@lﬁecma@@db§tééﬂn§'pe 1
bel ng roupdLn £EASS RS caRloRoNEntToRA2REY) Nehan0ll ehotlARE Ehel <

extrusi on-f € con 'Ve-resin-coate stee
ConduailVeerStnaéry$ateadedimﬁthsathelnegnbcéeshdveeainhBonﬂrhe col or such

as green, ivory or t i k Thus h ase, of bove-describ d
conductlv8°Pg§¥ﬁiﬁeCSSFéB gtéélnﬂl Eef% ?f; angﬁp g°V8pW88§§888 resin 3
is used agnBHGhedghBessi bl e and the use of conductlve resin 4 containing
expensi ve filler is restricted to the amount required to produce el ectrical

conducti vity. Imhkde cassuofedI8an lne 120/ A} e FORAYCEAV ey ROE A PHFUAR GFCcost
can be lo 59§de35hg?a??g:§5ac@d95839@ Wh! €heaBiPeumeaRentedl G2reSitheR 2

resin co I's used, there is no concern that color nmay cone
of f &l ppﬁthe pipens. THS) r&ysomi tigat heo reany ¢ordedtive pertbows okl f or

o1 “the coRicProuLnes; A5 ohrka 3 ChEk oBPse Ba ChCthEPoTaaD RBL BoAryorL

i s possi bitarbaghelkaca,candudtene cbavegotoairedhet @ekepicpa bavcogsarbbtght
color, but also it is possible to chogse the color to match. t

envi r onnefreely Wéth°H§xPaY&H9eﬁBG&Fﬁ%nFtGFnFHQHWEPhGBeopoé}FggggghéfGpﬁing

a conduct gygahetileCpairedonleab RoPGhAaN BIgirBanabeye=dessr beedoshedtkdr. e
according to the invention will be descrlbeg on the basis of FIG 2, etc. 5

Fl GS.15 ands31longwas &todeagite ongpeoaguetdvegPratRPRe 4bsedtepdshe
above- ”E“E'8@§ﬂggpgggsaﬁnthgr%k&glﬁaaga@tibﬂ BECthe b&&sreage 1812R6AGN 0

denotes a a cross diethat 1s a man e extrudi ng
machi ne. Iheohdsrctstcousmracmsassthature tbawhdbhan gxoundi wdreachnnbe

di the 10 appl J P No., 2867244,
ot 1 udi ng oRACRERES o RaRREeDr 11 FRervasn Wetheorrarvienaontiatifass aie

(not showphrtase abdu%t@rbuua@a piieceslfeardsargead tonkeructnar-|ayer
formng resin are fixed to the front end of the ad%gpor 11 by neans_of a
di st r3®ut BéFUGtRTe 1 Fakingrthenpesitdon, gkt the CRBANCEL¥ e PRETIRBI 4hi eces,

a radial jpto consideration.

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 pilpe 2 is

30 round in 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 clrcumferential surface of the



di stribution piece 16 and a head 17 for outer-layer formng resin are fixed
by nmeans of a distribution plate 13. The distribution plates 12 and 13 are
j oi ned together. A connecting piece 20, which is connected to a heating
cytinder, 20 is fixed to the upper are as of the joint surface of the
distribution plates 12 and 13. By neans of the head 15 for inner-I|ayer
formng resin, reprocessed resin 3 sdpplFed fromthe cross die is forned

into a coating on the outer circunferepti surface_ of the thin-walled
oo 2ot oEoating tob EeREhehs S Eh The Nashidds i e, i Tahas roe
resin, COPHHCHb¥EibASI BafpsrpRbhedabyomst Hetheaktpgceyli vden2is forned into

a coating on the outer circunferential surface_of the coatin%]of
reprocessed reSPACREi¢ALLY) ohnphhe eBRMBAAJAEL FIE- Lei AR8 FhiRrvALled

Connectingtgglpgiggozoiéoﬁtmetbiadlézsfeﬁaﬂg&eﬁmlaxewaiﬁrehmekheggnana

includes a firs w path 18 in the formof a large semcircular arch

runni rfiy aabantl 2he30hmm- dwl butiest ddamptpr. 2 Eqtie tpbarercartdvider i ons of
the first_fl th, 18 LEsi . fl
pachs. 15, 1a¥8¥GRRLR10R 257 o Lhe PPRACTRATE R ohngrevd rabli 48 REBES ' 1o

are j oi ned, 2whaRr ehnthlheknejsi, nanfloeathnghatkepaandwadreowehalayesi-n can be
extruded uniforn1¥ toward the center. 5. The secgng fIBM/Eahh§ 19, 19 are
F i aF 8PSEFi Bat'i

connect edPPEtLgRi AFORABGELYBNROFELRRY AR therry BR jPece 16,

and radi akhfibRWeBat BRaldBoaRd2amhhiaughabal ¢iavbnelohheeBe@addlinf 8laim
outerlayer formng resin (see FIG5). As shown in FIGS.4A and 4B, the head

15 fdh0 i nAer- B3k tmiekeniardrebder nbayver 1PRBUAIR iR oA 5Ehe 0?03 bkrg mf a
coat i ng OLFésgégssaaeﬁegiﬁlp %5 1BBut b99ﬁﬁﬁriﬁttﬁ&cﬁﬂgégegﬁﬁafeﬁbﬂg the

[
t hr ough- ho consists o equal ridges and 12 equa annel s 15b
whi ch al t ehhaher+antihearrowenf éagerr-pbriioac8bothendofads ekpbuhdOi-d mme

axial direction of the pipe. The ridges 15.ar rovided for, form t hi nner
portions,gﬁnaﬁﬁggaeﬁsmﬁgtﬁ#EﬁEéF?ﬂn éc%PEHﬁéﬁééifﬁﬁ ?ép%ﬁ%%$d%%g r
form ng tpigken peihgomsunandnhayesa depthoaf anlodboQt72mB-42 MMown in

FI GS. 5A and 5B, the head 17 for outer-layer formng resin has radial paths
17a a¥Rl aoukesudhamereriis eHtrusiersriPEBed-coating of conductive resin 4

on the coatingnof neCRIAGRIIAY 98 ndcolted sPWelapel 13 dh@ arranged to
correspond to the ridges for formng thinner portionS of the head 15 for

i nner - | ayepnfloctiing resin, 4add Raadeduydthnai gbllprans tanbawedeh as that of
D ST OB bfgh ek, hokaRVisl duggeter of the
Thus, in 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 1s used, there is 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 pipe having a bright color, but
also it is possible to choose the color to match the work

environment.



pi pe 1. The conductive-resin-coated steel pipe 1 is extrusionformed with

t he above-descri bed extrudi ng machine as follows: First, on the outer
circunferential surface of a thin-walled 30 steel pipe 2 that is being
noved fromthe cross die (not shown) to the right, a coating of reprocessed
resin 3 is forned by neans of the head 15 for inner-layer form ng resin,
wherein the reprocessed resin 3 is suppILed to the head 15 t hrough the -
10 adaptor 11 and the distribution @lec % %? t he _thin-walled
steel pipe 2 NeXtmednt FBPRAAMERE P&/ Bﬁt@?tp89ep f §¥ HalPBsFﬁrm 864t i ng
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coating 5 of reprocessed resin 3 by neans of the head 17, wherein the

conduct i vetresture ascengpngetiot shehdnvanrblign-whld bendeperibPA8 eBnhReti ng
pi ece 20 LF %gg tngfbrsg %IOM/path 18, the second flow paths 19, the
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form rgg reS|nFaG6 Qhanﬂeadshﬁwla toossutide- typer ekbrodigar mechinanuselde
flow paths 17a. Thus, as_shown.in FIG a_two:layer goating. c j sting of
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and havi ngegev8hter fumeial dbageheteand néaa5pseeibﬁnofnatBansiahe that
direction of the pipe is extrusionl5 forned, wherein the coati
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12 equal pﬁilaerEbOEﬁaengfahﬁoekheueeﬁglmacﬁineoaeeekazﬁgrESIehé
consi sts o ternating 12 equal thicker portions and 12 equal thinner

portildhs. applicanhesaBepenesncPakboti Nen28672¢He present invention has been
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i nventi onfeonenpaases ahepges dﬁedeﬁbgnshongarandsaapmbtrabhbMSnmbmehea
person skllled in 25 the art would Oid i naril y nmake, t deV|§i ghﬁ% the

t echni cal 1£h8Bghe BPathdSpfeEeARRPRVLA¥PENTO NEE@TﬁFﬁ N e
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extrusion-form ng a conductive-resin-coated steel pip ) inexpensive
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required to produce electrical conductivity. Thus, |ess resources afe used,
t her eby cnasmnbarengixedebylmeansnbﬁlacdhsérihut¢nn ahdtehé3un|Th@roduct|on

cost can gis %gu%gon pla urs?z gngrggngrgdﬁgi%ga %088 onneqﬁed

connecting piliece 20, which is connected to a heating cylinder,

20 1s fixed to the upper are as of the joint surface of the
distribution plates 12 and 13. By means of the head 15 for
inner-layer forming resin, reprocessed resin 3 supplied from
the cross die 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 suppllied 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



1) Further, since the resin |oaded with filler is used, there is no
concern that color may conme off, producing stains. II11) Further, by using
the resin loaded with a col orant for green, ivory or the like to have a
desired chromatic color, the 10 appearance of the conductive-resin-coated
steel pipe can be inproved. Thus, not only it is possible to make a
conducti veresin-coated steel pipe wthoga-bright color, but also it is

possi ble to choose the color to match the morklng envi r onnent 12
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the same width as that of the ridge. The through-hole 17b

25 defines the outer diameter 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 circumferential 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



wherein at |east one portion of said coating of conductive resin, arranged
inacircunferential direction of said pipe, is 20 made to have a thickness
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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 is used as much as possible

and the use of conductive resin contalning expensive filler is
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10!' F'5.09&BE) - Emslogﬁlyperg%ane)or"tme%&ikp is formed on an outer

f#lo%&l()_aEGF%%g%ggﬁy&l(;ugkgth%%J%JtﬁQL-wai 59%1245 pipe(2) and a
coating of conductive resin(4) such as polyethylene, ABS, AAS,
polypropylene or the like, which said conductive resin is
combined with a filler, is formed on an outer circumferential

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 said coating of reprocessed resin

15 and salid coating of conductive resin form a thin two-layer
coating that covers an entire outer circumferential surface of
sald thin-walled steel pipe and has a uniform cross-section in

an axlal direction of saild pipe.

20 2. The conductive-resin-coated steel plpe 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 sald conductive resin 1ls combined with said
filler, consists of equal thinner-and-wider layer-portions(4a)

25 and equal thicker-and-narrower layer-portions(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
exhibit electrical conductivity is at least approximately 0.5
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5. A method of extrusion-forming a conductive-resin-

10 coated steel pilpe, characterized in that a coating of
reprocessed resin(3) such as polyethylene, ABS, AAS,
polypropylene or the like 1s 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 saild conductive resin is
combined with a filler, is extrusion-formed 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 said pipe, 1s

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 sald thin—walled steel pipe and has

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



