29 June 2005 - 1 - DESCRI PTI ON Conducti ve-resin-coated Steel Pipe and

Met hod of Extrusion-Formng Sanme 5 FI ELD OF SEARCH The present invention
bel ongs to a technical field of a conductive-resin-coated steel pipe and a
met hod of extrusion- forming it. More specifically, the préSelne; tion
relates to a conductive-resin-coated steel pipe which is suited to be 10
used as, for exanple, a frane conponentl of a structure such as a

fl owthrough rack, a driven conveyaq | ke for holding or
transporting parts of IOM/eIectricm# éﬁﬁi%ﬁEO%EVICES or the like, and a

met hod of erbhdsicelviednEgigdoatnl BAGGRGNR GndtedHENE ON A

conductive-resin-coated steel pipe of about 28-32 mmin outer dianmeter is
used as a fF¥hEusdopoiormisyy $ame ucture such as a flowthrough rack, a
driven conveyor or the like for holding or transporting parts of | ow

el ectrical current 20 devices or the like, in order to prevent static
electﬁ'f|€§EL§n0FTﬁE@RCﬁ coating of about 1 nn1|n t hi ckness- of conductive
synthetic resi |n| carbon. bl ack.i s n

circunferentia E} e R YR RIOR S&C’ngfe p"i‘ pgeé’néﬁﬁgt %r’}@lﬁ) P Pn
outer di acxehéncti&eH@we\iw—,co@lt%dt et ustpef anar Romduhask, of hex ebe¥ eon -
ment i oned_conducti,ve-resi n-coated steel pipe has problens. *That is, the.

use of cafBbMBFadik makdPinSRAFIIIGL1DF thR PRRIRNexbRTRM VECRNEe hakes
the pipe bbagkcoMtudtiveWsiH-cqieasi HPe&PPEA @nﬁﬁlcﬁur%h%flééHiﬁesggn

adheres to things 30 that cones in contact with the pipe |ng
problé&ns nHed asnsifear gxoowlerha dsnie anmpdrentprahosest sucture such as

:CQndUCt'V§ Eféhﬂtﬁ98b8ﬂ %%%%L @Fﬁif#éﬁ”é§%¥%ydk or the like for holding

or transporting parts of low electrical current devices or the

like, and a method of extrusion-forming it.

15 BACKGROUND OF THE INVENTION
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

20 devices 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 diameter.

25 However, due to the use of carbon black, the above-
mentioned conductive-resin-coated steel pipe has prbblems.
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,




Japanese Examned Utility Mdel Publication No. H3(1996)-5796, 29 June 2005
- 2 wherein on the outer circunferential surface of a thin-walled steel

pi pe, a coating of about 1 mmin thickness of synthetic resin such as AAS
resin or the like of a chromatic color is forned, and on £8p/uge 300%
coating a strip of conductive 5 synthetic resin containing carbon black is
formed integrally in the axial directidm of the conductive-resin-coated

steel pi t b d Lye-Lesin- t | pe, th 0 ar.bon
Bl ack i Fegasds Ui, CRECHEEEYPCOERMRSRRhE AT S o F EREacherdRe
cost. Reg@&teiedg Hilpe abovecaeingonfdabondudt mre-irestini ckiad @8l oft sghthepéc

di scl osed _in.Japanese Examined Wility Mdel, Publication No., H8 ,
(1566) - S78E PPt TbnR Rt ARS GORALhE e o coF s SatTMARIgecEokoF b
sure, but feenduct i ¥8d1%BYHIREt bE resdt eoRidiny nd cPDy RJrckoh8ustikk
exposed although in the formof a strip. Therefore, the problemthat the
exposed c&YB&RehiigcKreRiRr 8enFaipAnAgcathan dohackn iscotired winheghalpype
emains unsoled. aRYLINGHLUBEIOAN o PR Wit (1R A AHUNAGHAI { 8L S
pipe, it is necessary to 20 pay attention to the position of a conductive
portion. PBP&. causes another problemin that work efficiency is reduced.

In recent year fi r (fiber). having high.inpagc esi.stance, has been
attracting att gﬁt i%}lrlli.gHg\%é\?glrc,t Viréket“n’tsﬁ'é1 %@&?En%%??%né)dlpcedr bgﬂebl‘f&, oFhe
filler iscexpensivbacR5 iEhereflaced, a gl poperddated Wbh Yd®iring the

cont ininﬂPthe' filler, particularly a steel pipe coated with conductive

resi 10 coRP&FnPRGIPRELON [G8@Sthas not been widely pronoted. Thus, the object

of the present RegYeALNY" 1 6nd 0 RERVcdMeht iGARAUCt b¥RANEEEPaCPaLEH-8b88kA

pipe in which filler is used in )

steel pipe disclosed in Japanese Examined Utility Model

Publication No. H8 (1996)~5796, improvement in cost and

appearance 1is acknowledged, to be sure, but conductive

15 synthetic resin containing carbon black is still exposed

although in the form of a strip. Therefore, the problem that

the exposed carbon black adheres to things that come in

contact with the pipe remains unsolved.  Further, when an

earth wire is to be connected to this pipe, it is necessary to

20 pay attention to the position of a conductive portion. This
causes another problem in that work efficiency is reduced.

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

25 Therefore, a steel pipe coated with resin containing the-
filler, 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

30 place of carbon black and which enables lower unit production

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

forming such pipe.




30 place of carbon black and which enables | ower unit production cost and a
better appearance, and a nethod of extrusion- form ng such pipe. 29 June
2005 - 3 DI SCLOSURE OF THE I NVENTI ON To achi eve the objects descri bed
above, the invention as recited in claimil relates to a c 2Q05
resin-coated steel pipe (1), is characterized in that a coating of a
reprocessed 5 resin (3), such as pol yethy ene, ABS, AAS, polypropyl ene or

the |ike, g E}e gﬁg ' nferential surface of a thin-walled
D QQ%P : .

steel pi pe&% ,Ean gg'coa | tﬁ%ﬁa{g‘?ﬁggﬁﬁuct ive resin (4), such as

pol yet hyl ene, BBSachASvepoihprepytens aesthebkikabovk) WHEhisfdskion as -

conductive_re i,s canbined with a filler, is formed on an outer

in i,s
ci rcunf er_éﬁFi’LgF siff &6 8t LaF8lebati Ag 6f considderserr e ERTerd3yd sheedin
sai d coat pigeof(199nductinieradtest 11, &@Nsh SLA4LT aPlowali idwnes - A Eé%g%r
| ayer-portions (4a) and plural thlcker-ana-narromer ayer - por t1ons i%? to
exhi bit 15¢8fBct(3)oal suehdyst i pPiyethjilenesaiB®SHor AASNS palltygrrugtyd edleOnNgr
sai d outegpgi RGyRf ersent rface of | d coating of —reprocessed resin
and arranged %%%g’cilﬁguﬁgt?éﬁt F:gil %& r%lg‘ia?ronmﬁ?u%g?ﬁeﬁflb@, e?H&sfséé’ied %‘%a“t‘i ng
of reproceBsedwadied ameéedaipdpecog)ingamd gorduetinge ofesddhdFiive thédin
tmo-layer(gagting that 20 covers an entire outer circunferential surface of
sai d thin- |l ed steel pipe and has a uniformcross-section in an axial

di recti onsethsaisd pbpgethpithe,Ccomsisict inve:,r esbDose8bodeakecly Pipe ALERL di ng
to c¢laiml, the invention recited in claim?2 is characterized in 25 that
sai dPhi Y hEFR ePabeFopApStiYE | Bepbund s ncembisedecvibh, andidaed, cobsing

?rlfg??ug%$§?§§§§%?aﬁ4buﬁgy(%Efﬁﬂﬁkeféﬁfgg&igﬁrfgéénokss%Tgﬂég%{fMérbéaid
reprocessed resin (3), wherein said coating of conductive
resin consists of plural thinner-and-wider layer-portions (4a)
and plural thicker-and-narrower layer-portions (4b) to exhibit

15 electrical conductivity, which said portions alternate along _
said outer circumferential surface of said coating of
reprocessed resin and arranged in a circumferential direction
of said pipe, and said coating of reprocessed resin and said
coating of conductive resin form a thin two—-layer coating that

20 covers an entire outer 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
claim 1, the invention recited in claim 2 is characterized in

25 that said thin-walled steel pipe (2) is round in cross section,
and said coating of conductive resin (4}, which said
conductive resin is combined with said filler, consists of
plural pairs of equal thinner-and-wider layer-portions (4a)
and equal thicker-and-narrower layer-portions (4b) to exhibit "

30 electrical conductivity, which said portions alternate along
the outer circumferential surface of said coating of

reprocessed resin (3).




plural pairs of equal thinner-and-w der |ayer-portions (4a) and equal

t hi cker-and-narrower | ayer-portions (4b) to exhibit 30 electrical
conductivity, which said portions alternate along the outer

circunferential surface of said coating of reprocessed re2lnjun@20@® June
2005 - 4 In the conductive-resin-coated steel pipe (1) according to claim
1 or 2, the invention recited in claim8+s characterized in that said

thi ckness and wiy e r f the coating sai d
conductive resin (ﬁ?é gghaﬁgglgélgeggﬁductlvg ré?? i 8t E@nb&%%daﬁFPﬁd§89d
filler tot@xhpﬂanm ellecori c&l, caheuctinviehyiohs aécheéat appr exaimt eBy 9s5

nm and al.p Ie%s resgﬁgtivelxg IR t he conducti ve-resin-coated steel
pi pe (1) accor8|ﬁ§lzﬁg aly orat| §pHe thigkaesgnandnwasttiorreetited farceai m

4 is 10 pbataeherdzedhen &@@tlﬁ%' QafCOQ&i;U&t 6B dRE el 4}esﬂ?' Cy)Sal Gnich
condugilve resin is conbined with said filler, is |oaded with " a'co orant
to gi t 82 %gl&QQﬂﬂﬁPﬁVQNﬁﬁ%%ﬁnl%oéﬂ@blgeéewlphpéahﬂ(ﬁwlﬂﬂmltocekbxblﬁhe

nvent | onelgetkedaln halB:d vialyat e { c 2 EELDORL o BXTUS 9o Hhad @

conducti ve-resi n-coat ed st aract e
reprocess@d 1e3ph @3ersmeﬁpe£$1w@ﬂwethylene ABS, AAS, polypropylene or

the Iik t nt t.ial rf f t hi |1 ed
Steel pipe (2) By i et OHEY TR 5o RET RoAC Ao o B PRBof (0 RenaiRipde

resin (4)tosealy as polyiidyl ene, 3BShAAiverpol o spyless ah il ke, is
mhlca sai d _conductive resin js conbined with a filler, is forned on an

out et Cci rCRAFRFERFLEPY Sidt f hRatoSadd dcepdurhivef resdmocédbed whdsim($3id by
 extrusi oncok@ist 00=Mebhad, WheksiBad dy OR! gggdohﬁqg%uct'vg_éaeéé&‘ A

- made to have Elural t hi nner - and-w der ayer-portlons
a colorant to give to said conductive-resin-coated steel pipe

a chromatic color.
The invention recited in claim 5 relates to a method of
15 extrusion-forming a conductive-resin-coated steel pipe, is
characterized in that a coating of reprocessed resin (3}, such
as polyethylene, ABS, AAS, polypropylene or the like, is
formed on an outer circumferential surface of a thin-walled
steel pipe (2) by extrusion-forming method and a coating of
20 conductive resin (4), such as polyethylene, ABS, AAS,
polypropylene or the 1like, which said conductive resin is
combined with a filler, is formed on an outer circumferential
surface of said coating of reprocessed resin(3) by extrusion-
forming method, wherein said coating of conductive resin is
25 made to have plural thinner-and-wider layer-portions (4a) and
plural thicker-and-narrower layer-portions (4b) to exhibit
electrical conductivity, which said portions alternate along
said outer circumferential surface of said coating of
reprocessed resin and arranged in a circumferential direction
30 of said pipe 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




pl ural thicker-and-narrower |ayer-portions (4b) to exhibit electrical
conductivity, which said portions alternate along said outer
circunferential surface of said coating of reprocessed resin and arranged
in acircunferential direction 30 of said pipe and said co&fiJujec2005
reprocessed resin and said coating of conductive resin are made to forma
thin, two | ayer coating that covers an®%ntire outer circunferentia

surface of %%Id t hi_n-wal,l ed st eel and has a uniform 29 June 2005 - 5
cross-section i foam &% af &t &tiddn ngre%ld’fpu s I ASSCRI PTI ON OF THE
DRAWNGS FIG 1A is a cross-sectional view of a conductive-resin- 5 coated
steel pip accordln to the present invention; FIG 1B shows part X of
FIG 1A o FoRESCHIETION OF MHE DRAWINGS el evation of a main part of a

cross die typeFngtqulqg gaggggg FE#EERQa ngﬁ rgﬁ§i;egéngggLéV|gﬁ%ggken

along line Il1I-111 10 of FIG are fron
cr oss-secEpahgH Sﬂa&h(ﬁlp£tﬁﬁmbtdmngnnerthay@meﬁ@nﬂlnpveﬁﬁibn, FIG. 1B

respectiv G 2A d are a fr nt V|em1a d a cross-sectional 15
vi ew of aE dug” gFEoutgi Fggéringﬁ Siey F égﬁvvely THE MOST
PREFERRED EIVBCDIHS’ENI 05 BHE el NVENEIGEN 51 G‘Smah/h q;mlktl%ﬁ hoWer &8s e&?&)dws@t

of a conducE g resin-coated steel pipe 1 recited in claim1.
conduct i vE¥tBBI}BY; R2EBAPEd steel pipe 1 is suited to be used as for

exanpl e, a fraF@GCOHDQBeBt ot -HIHAINA SHEY a8 '%ﬁg PA Offfgl\fvnl"f‘

driven conveyor or the like for holding or transporting
el ectt@ caPfchiffent’ devi ces or the |like. The' conducti ve-resi n-coat ed st eel

pipe 1 is based;gn g echli G .re a front view and a cross-sectional
view of a head for inner-layer forming resin, respectively;

and
FIG. 5A and 5B are a front view and a cross-sectional

15 view of a head for outer-layer forming resin, respectively.

THE MOST PREFERRED EMBODIMENT OF THE INVENTION
FIGS. 1A and 1B shows an embodiment of a conductive-
resin-coated steel pipe 1 recited in claim 1. The conductive-
20 resin-coated steel pipe 1 is suited to be used as, for example,
a frame component of a structure such as a flaow-through rack,
a driven conveyor or the like for holding or transporting
parts of low electrical current devices or the 1like. The -
conductive-resin-coated steel pipe 1 is based on a technical
25 idea of wusing inexpensive reprocessed resin as much as
possible and reducing 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
30 coating of reprocessed resin 3 such as polyethylene, ABS, AAS,
polypropylene or the like is formed on the outer
circumferential surface of a thin-walled steel pipe 2. Then,

on the outer cilrcumferential surface of this coating of




25 idea of using inexpensive reprocessed resin as nuch as possible and
reduci ng the use of conductive resin containing expensive filler as nuch
as possible and at the sane tinme ensuring sufficient electrical
conductivity. In the conductive-resin-coated steel pipe 1, 2RiJusie2QD5 30
coating of reprocessed resin 3 such asefolyethylene, ABS, AAS,

pol ypropyl ene or the like is formed on® he outer circunferential surface

of a thingualledest LAe Then, er_ i i surface
of this cgating 8? gggfgﬁg f%%%ﬁ? g)’rggi%Q§Fgg§oéﬁgsé§H$%§F§9§)é%§%§m1ing
of conducsh¢h rasi podyeshghieas,pokB8t hyrshe, pABFproppSenpol gpr apyl ehtkey
the |ike, mined w.th_a_filler, is formed inh a manner that, in the .  case
of FIG 1, Coﬁgggagalw \%&t?oﬁgl&ﬁréapf h&OrRs a ‘tthi BkESE's aﬁ&aw deifp the
required q’:a)set (s 3 PEIG | DN 4D teuexhi pbitebrst th?éacfﬁoﬂﬂfﬁﬁhlgwé Yti{ €kness
arranged In 12 positions equally spaced apart in the circunferential

di recti on®Bf HETE peeapired £5&h e t PERtARN A nER exhdibidolslgcinieat
axi al direshégtobithearhi Beraheldn o ar 1% 1Hrld R i
reprocessed 10 resin93agnd tﬁg ggatiﬁbqé?kg%ﬁﬁﬁg%#i§“¥es.ﬁ}2§?%§€$a£§%?%
two- | ayetncddig ngirkranieseatd alhedénectéonutaf thecupipeenti deresuréack of

the thin- steel. Qi J I for crQss-ssegtion.n th | a

directionﬁg#k?ﬁ% %ﬁpg?Eggggfé%ﬂﬁgpﬁ§nﬁﬁgps%ﬁeghﬁbSHFﬁ%ntl@&ﬁﬂﬁé”hdﬁé %@e

using 15pipsjniot ldre tham the abeteipgntarahethenesatingh s pobystyseae

or ng hacrglate resi,n,. as thgérepr cessed resin 3. The onductive resin 4
n

i s r TPt 20708 FRE 588V ENFenti Gooduchide resdmed fO¥R 1R thie BfoR G
1, 12 equedy€pndisdt My PehhitONSo48r20 @He pheVirdedogadal | yi Shagesrapaiil i n

the circunferenti al | rection of the pipe. The reason that so many
conduct i y2urface of the thin-walled steel pipe 2 and has a uniform
cross—-section in the axial direction of the pipe.
Substantially the same embodiment can be made by using
15 resin other than the above mentioned ones, such as polystyrene
or methacrylate resin, as the reprocessed resin 3. The
conductive resin 4 is not restricted to the above mentioned
ones, either.
In the case of FIG. 1, 12 equal conductive portions 4b
20 are provided equally spaced apart in the circumferential
direction of the pipe. The reason that so many conductive
portions 4b are provided is that, in that case, a structure
such as a flow-through rack, a driven conveyor or the like can
be constructed freely without paying special attention to the
25 positions of the conductive portions 4b to which a ground wire
can be connected. As long as at least one conductive portion
4b extends continuously in the axial direction of the pipe, it-
is enough in order to construct a structure to which a ground
wire can be connected. However, in the case where only one
30 conductive portion 4b is provided, it is necessary to
construct a structure, taking the position of the conductive
portion 4b into consideration.

The coating of conductive resin 4 on the outer




portions 4b are provided is that, in that case, a structure such as a

fl owthrough rack, a driven conveyor or the |ike can be constructed freely
wi t hout paying special attention to the 25 positions of the_conductive
portions 4b to which a ground wire c¢an be connected. As Igﬁg"@??&oq east
one conductive portion 4b extends continuously in the axial direction of
the pipe, it is enough in order to conkttuct a structure to which a ground

wre can b 5 Hovev | n. the, case where aqnly one 30 conductiv
portion 4b?'|r%%g'?%\%ite§g&,a]1 \tl\ﬁ}rgfanceéce%éaglﬁet §CaL5MSt P&gtlyef%‘??%ﬁ?fgeffe?éﬁi sg
t he positiconsalstisheofontliahieveandemtiden 4bayei-peonsonser abi (thd ThRi eRak-NY
of conductive resin 4 o e outer 29 Jupe 2005 - 7 cjircunferenti al

th . :

surface oPnfiﬁ_élacF&é’f"’ier’fg EPY?E_EPBEE%QEH resif- 8 QBUNGRiy et portions)  4b.
thi nner - apdewirdehgl3yertROr bR ndd 3P Adyrf@iss AN HE O nocessarily
| ayer-portions (i.e., conductive portions) 4b. Accordingly, tﬁe coat i1 ng of
r epr ocessEaANEASTS ?%e@éé@&ﬁ”?ng—l@éﬁslirstlsayﬁr‘tmltﬂdsmsanaavmach-:d thinner-

| ayer - por §,A08 t Qi r- -parr r |ayer- tions.3b .ln the,
conduct i ve- resia%?ogggt eghglggepogi%ggg% s%ov'vn i n¥§| GQR‘% i?‘ﬁ%d'tlﬁFﬁYﬁ/aFF%n
steel pipeageds stmald phaper dssshewhi am &D4.t He cohéi ndrief-waddrdticktyel

resin 4 cqQnsist ,of ,12 equal, t hi nner-and-w der, 10 | ayer-portions 4a and 12
equal thi ggé‘% afd- A% r 5&@“% aydy - FAET o Torftiirct i1 3R porRe onSyalibngni ef

al ter nat ecahdngttire eksinnf er esbhalisgurbaceiof éshgaroath nof-sRQLHEQSsed
resi :1 3. .Needless to say, the nunber of the ggrtlons 4a (portions 4b) is
not rdstriRYEH-PRTE20N85 &Redq cdid yequalt hehagkaprandrnarrawer t hayer-

Lhin-val 1 98-t $bR8lcBhAACR1YE apbiEibis) eStot RNt ch MR Halde tBhghRess,and
;about 26-30 nmin outer dianeter. Each’ t hi nner - and- wi der. |"ayer-portion 4a
of the coatrayméerenhdadt susfpesi of4 the avmiting of reprocessed resin 3.

Needless to say, the number of the portions 4a (portions 4b)
is not restricted to 12. _

15 Specifically, in the example of FIG.1l, the thin-walled
steel pipe 2 is a little less than 1 mm in wall thickness and
about 26~30 mm in outer diameter. Each thinner-and-wider .
layer-portion 4a of the coating of conductive resin 4 is about
0.2 mm in thickness, and each thicker-and-narrower layer-

20 portion (conductive portion) 4b thereof is about 0.7 mm in
thickness and about 2 mm in'width (invention recited in claim
3). Each thicker-and-wider layer-portion 3a of the coating of

. reprocessed resin 3 is about 0.7 mm in thickness, and each
thinner-and-narrower layer-portion 3b thereof is about 0.2 mm

25 in thickness. Therefore, the conductive-resin-coated steel
pipe 1 being round in cross section and about 27.8—32 mm in
outer diameter is extrusion-formed.

In the conductive~-resin-coated steel pipe 1, the
conductive resin 4 is loaded with a colorant to have a

30 chromatic color such as green, ivory or the like.

Thus, in the case of the above-described conductive-
resin-coated steel pipe 1, (1) inexpensive reprocessed resin 3

is used as much as possible and the use of conductive resin 4




0.2 mmin thickness, and each thicker-and-narrower |ayer 20 portion
(conductive portion) 4b thereof is about 0.7 mmin thickness and about 2
mmin width (invention recited in claim 3). Each thicker-and-w der
| ayer-portion 3a of the coating of reprocessed resin 3 is28bbine 2006 rmin
t hi ckness, and each thinner-and-narrower |ayer-portion 3b thereof is about
0.2 mm 25 in thickness. Therefore, the Bonductive-resin-coated steel pi pe

1 being r @uittdith KPS Se %6k Die angi aPeut EZ-Szégtm'th Opber ¢HlaMehel, S
extrusion-formed. In the conductive-resin-coated steel pipe 1, the
conduct i vESBEIGEA 1] peadugenietlecs résladr amnductiaen.  30huky ometsion rewsor

such as gr88n.Ld Ve e_lLike, Thys, in the case of the abpve-described
conduct i ve- reséT n-%%g‘?{é‘éégt glélP gﬂhﬁe #},S'Lt( Bhl’ HESLshsi V25T epPBcREsdvedsth 3
i s used a®fmmhimse possgbbendnditbe casie bef @onthtddde res) nsingd8 duresapos

- 8 contajining expensive.tiller, is restricted to the anount required to

producge) el%ggibrli%ce %Joﬁ'(’iu%f'ﬁéﬁtry.lsTH{%e, r ekBEFeeds &%h RN eEhRl &Rdothe

unit prodmatyi obomesto£fn abey | pyeEede <HaiGlr Se, lﬁ) IEUNgdsYhEe D BRsin
er

connect ed. t(=‘2 Since a resin 5 conbined with fil i $ used, "there is no
concern t H2E9ES dHithed coOHRIBRE &RY Pregdee iFvainer (B)e Blikeihg hhwer esin

| oaded wi | 0 s O R o] ' t o-hgye a i ot
chromat i ctj%(?Iia"(;:‘rt'\e,%l t%gegg%g%‘r:an%‘gp% "t ﬁ:rekyeco%ﬁ&%?f:\%g?gr e%? nj%\él(;%at 88@?‘8@?‘%& pe

can be irrﬁﬁéé—@q.coﬁd}tedonlsi}eﬁtl iBip® pussi bee imprekeda Not only it is
ConCut /BRSSO i D g CEL B B30
enbodi nenbrafhtheairthodont exbobuSitontd OpdEabBe €ONdUSsC-HIRS| BotoAL ed
;\?tr];\e/th f’ioﬁr%#f%?{*i gge;glg)g b%\égr-jldfeﬁsq%%pce_d 15 structure according to the

Next, an embodiment of the method of extrusion-forming a
conductive-resin-coated steel pipe having the above-described

15 structure according to the invention will be described on the
basis of FIG.2, etc.

FIGS.2 and 3 show a cross die type extruding machine used
in the above-mentioned extrusion-forming method. In FIG.2,
reference numeral 10 denotes a head portion of a cross die

20 that is a main part of the extruding machine. The basic
structure is similar to that of an extruding machine according.
to the applicant’s Japanese Patent No.2867244.

In the extruding machine, an adaptor 11 is fixed at the
front end of a cross die (not shown), and a distribution piece

25 14 and a head 15 for inner-layer forming resin are fixed to
the front end of the adaptor 11 by means of a distribution
plate 12. Further, in front of the afore mentioned pieces, a
radial distribution piece 16 and a head 17 for outer-layer
forming resin are fixed by means of a distribution plate 13.

30 The distribution plates 12 and 13 are joined together. A
connecting piece 20, which is connected to a heating cylinder,
is fixed to the upper are as of the joint surface of the

distribution plates 12 and 13. By means of the head 15 for




basis of FIG 2, etc. FIGS. 2 and 3 show a cross die type extrudi ng machi ne
used in the above-nentioned extrusion-formng nmethod. In FIG 2,

ref erence nuneral 10 denotes a head portion of a cross die 20 that is a -
mai n part of the extruding machine. The basic structure i$9{ume14B0% o t hat
of an extrudi ng machi ne according. to the applicant's Japanese Patent

No. 2867244. | n the extrudi ng machi ne,- & -adaptor 11 is fixed at the front

end of a _di not shown), and a distributipon piece_ 25 14 an head
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path for conductive rein 4 fromthe connecting piece 20 to the head 17 for

out et ay®r 1 5FRi AdoveRath ed ubrestheofarmi pdt & Ilewgmtsendeircuher f arahof
Sponlt o EFLASUARCLAE b AR A0 S b i Sl e nd
portions of the first flow path 18 are bent and connected to
inside second flow paths 19, 19, which are of a smaller
diameter, The second flow paths 19, 19 are joined, wherein
15 their joint portions are narrowed so that resin can be
extruded uniformly toward the center.

The second flow paths 19, 19 are connected to radial flow
paths formed in the radial distribution piece 16, and radial
flow paths 17a and a through-hole 17b of the head 17 for

20 outer-layer forming resin (see FIG.5).

As shown in FIGS.4A and 4B, the head 15 for inner-layer
forming resin has a through-hole 15a for forming a coating of
reprocessed resin 3. The circumferential surface defining the
through-hole 15a consists of 12 equal ridges and 12 equal

25 channels 15b which alternate in the circumferential direction-
and each extend in the axial direction of the pipe. The
ridges are provided for forming thinner portions, and have a
width of 2 mm. The channels 15b are provided for forming
thicker portions, and have a depth of about 0.7 mm.

30 As shown in FIGS.5A and 5B, the head 17 for outer-layer
forming resin has radial paths 17a and a through-hole 17b for
forming a coating of conductive resin 4 on the coating of

reprocessed resin 3. The flow paths 17a are arranged to




i nsi de second fl ow paths 19, 19, which are of a smaller dianmeter. The
second flow paths 19, 19 are joined, wherein 15 their joint portions are
narrowed so that resin can be extruded unifornmy toward the center. The
second flow paths 19, 19 are connected to radial flow patB&9 eemQP5 n the
radial distribution piece 16, and radial flow paths 17a and a through-hol e
17b of the head 17 for 20 outer-l|layerl@ornmng resin (see FIGY5). As shown
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channel s 15b are provided for formng thicker portions, and have epth
of abdut otgeimpipe As shown in FIGS.5A and 5B, the head 17 for

outer-layer f i n sin. has | al ths 17a.and.a through-hole 17b for
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| wherein the reprocessed resin 3 is supplied to the head 15
through the adaptor 11 and the distribution piece 14.
Then, when the thin-walled steel pipe 2 reaches the head
15 17 for outer-layer forming resin, a coating of conductive
resin 4 is formed on the outer circumferential surface of the
coating of reprocessed resin 3 by means of the head 17,
wherein the conductive resin 4 is supplied to the through-hole
17b from the connecting piece 20 through the first flow path
20 18, the second flow paths 19, the radial distribution piece 16,
a space between the head 15 for inner-layer forming resin and
the head 17 for outer-layer forming resin, and the flow paths
17a.
Thus, as shown in FIG.l1, a two-layer coating consisting
25 of the coating of reprocessed resin 3 and the coating of
conductive resin 4 and having a uniform outer diameter and
cross-section in the axial direction of the pipe is extrusion-
formed, wherein the coating of reprocessed resin 3 consists of
alternatimg 12 equal thicker portions and 12 equal thinner.
30 portions and alsc the coating of conductive resin 4 consists
of alternating 12 equal thicker portions and 12 equal thinner
portions.

In the above, one embodiment of the present invention has




10 shown) to the right, a coating of reprocessed resin 3 is forned by
nmeans of the head 15 for inner-layer formng resin, wherein the
reprocessed resin 3 is supplied to the head 15 through the adaptor 11 and
the distribution piece 14. Then, when the thin-walled steelk9plune 200%kaches
the head 15 17 for outer-layer formng resin, a coating of conductive
resin 4 is formed on the outer circunferential surface of the coating of
reprocessgd resin 3 by neans of the head 17, = wherein the conductive resin
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of the pipe js.,extrusion- for . Wherein the coating of reprocessed resin
3 consistEeSbnlSFEegﬁSPﬁﬁﬁ ffnggﬁaPrFﬁFPEanHSPgFBHs and 12 equal thinner.
30 portions and al so the coating of conductive resin 4 consists of

alternating 12 equal thicker portions and 12 equal thinner - portions. In
t he abovelNBHETBABLIVEERTIZAEION: present invention has 29 June 2005 - 11
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I nvention is not I1m o the odi nent . Is to
t he pilesepy itingerméebimodnednpassess thenfesming desiqurdwrkl wer re@sbn-coated
applicatiggéeyh%ﬁgea person skilled in 5 the art would ordinarily make, not
“devi ating from "techni cal thought of the present invention.
* inexpensive reprocessed resin is used as much as possible

and the use of conductive resin containing expensive filler is
restricted to the amount required to produce electrical
15 conductivity. Thus, less resources are used, thereby
contributing tc¢ environmental conservation, and the unit
production cost can be lowered. Of course, a ground wire can
be connected.
IT) Further, since the resin loaded with filler is used,
20 there is no concern that color may come off, producing stains. -
III) Further, 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 steel pipe can
be improved. Thus, not only it is possible to make a
25 conductive-resin-coated steel pipe with a bright color, but
also it is possible to choose the color to match the working

environment.




| NDUSTRI AL UTI LI ZATION I n the present invention relate to the steel pipe
formed 10 by the nethod of extrusion-form ng a conductive-resin-coated
steel pipe, |) inexpensive reprocessed resin is used as nuch as possible
and the use of conductive resin containing expensive fillef9i4nerZd05 i cted
to the anount required to produce electrical 15 conductivity. Thus, |ess
resources are used, thereby contribuaottBg—to environmental conservation,
and the unit production cost can be |owered. O course, a ground wire can
be connected. 1) Further, since the resin |loaded with filler is used, 20
there is R&AIMScern that color may cone off, producing stains. [I11)
Further, by using the resin |oaded with, a colorant for green, ivory or
the like to have a desired chromatic color, the appearance of the
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outer cirgupfer [ urfa f, t hi.n-wal |.ed, st eel i pe (2) and
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outer circumferential surface of said coating of reprocessed
resin (3), wherein said coating of conductive resin consists
of plural thinner-and-wider layer-portions (4a) and plural
thicker-and-narrower layer-portions (4b) to exhibit electrical
15 conductivity, which said portions alternate along said outer
circumferential surface of said coating of reprocessed resin
and arranged in a circumferential direction of said pipe, and
said coating of reprocessed resin énd said coating of
conductive resin form a thin two-layer coating that covers an
20 entire outer circumferential surface of said thin-walled steel.
pipe and has a uniform cross-section in an axial direction of

said pipe.

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

25 claim 1, characterized in that said thin-walled steel pipe (2)
is round in cross section, and said coating of conductive
resin (4), which said conductive resin is combined with said
filler, consists of plural pairs of equal thinner-and-wider
layer-portions (4a) and equal thicker-and-narrower layer-

30 portions (4b) to exhibit electrical conductivity, which said
portions alternate along the outer circumferential surface of

said coating of reprocessed resin (3).




of plural thinner-and-w der |ayer-portions (4a) and plural

t hi cker-and-narrower | ayer-portions (4b) to exhibit electrical 15
conductivity, which said portions alternate along said outer
circunferential surface of said coating of reprocessed resief JuagRa anged

in a circunferential direction of said pipe, and said coating of
reprocessed resin and said coating of l8orductive resin forma thin .

t wo- | ayer coatlng [\ COVEf 34N 20 entire qut circunferential surface of
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or 2, characterized in that said thickness and width required for a
portion of the coating of said conductive resin(4), which said conduct ive

resin is 5 conbinedTwet kecirivktiidd -Sedih-dttud §%8&1rbﬁﬂe‘%EE§EH
IS af} | east apprOX| mately 0.5 mmand at |least 2 mm respectively. 47 Tﬁe
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.resin is conbined with said I's 1oa a co ora
said condfitlig®, is loaded with a colorant to give to said conductive-

resin-coated steel pipe a chromatic color.

15 5. A method of extrusion-forming a conductive-resin-
coated steel pipe, characterized in that a coating of
reprocessed resin (3}, such as polyethylene, ABS, AAS,
polypropylene or the like, is formed on an outer
circumferential surface of a thin-walled steel pipe (2) by

20 extrusion-forming method 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 surface of said coating of
reprocessed resin (3) by extrusion-forming method, wherein

25 said coating of conductive resin is made to have plural
thinner-and-wider layer-portions (4a) and plural thicker—and-
narrower layer-portions (4b) to exhibit electrical -
conductivity, which said portions alternate along said outer
circumferential surface of said coating of reprocessed resin

30 and arranged in a circumferential direction of said pipe, 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




resin-coated steel pipe a chromatic color. 15 5. A nethod of
extrusion-formng a conductive-resin- coated steel pipe, characterized in
that a coating of reprocessed resin (3), such as pol yethyl ene, ABS, AAS,
pol ypropyl ene or the like, is forned on an outer circunfel8ntung 2608 f ace
of a thin-walled steel pipe (2) by 20 extrusion-form ng nmethod and a
coating of. conductive resin (4), sdeL%S'polyethylene, ABS, AAS,

pol ypr opytemeumtetdiet t kesurrhbehogakd 9o L Sigh 4l ined with a
filler, is formed on an outer gi??uﬁ?é?egggglhégﬁggchgFasgﬁggbgﬁﬁ:ﬁfﬁﬁ

r epr ocessed* ek (B509y~ eke kRN obn f BR e ngaed hodct iber eEnsa5dsptigecoat i ng
of conductive resin is nmade to have plural thinner-and-w der ‘

| ayer-portions (4a) and plural thicker-and- narrower |ayer-portions (4b)_to
exhibit electrical' conductivity, which said portions alternate al ong said
outer circunferential surface of said coating of reprocessed resin 30 and
.arranged in a circunferential direction of said pipe, and said coating of
reprocessed resin and said coating of conductive resin are made to forma
thin, two-layer coating that covers an entire outer 29 June 2005 - 14
circunferential surface of said thin-walled steel pipe and has a uniform
cross-section in an axial direction of said pipe.




