
;qre3eY6Vl46T6:B,  DESCRIPTION Conductive-resin-coated Steel Pipe and
Method of Extrusion-Forming Same 5 FIELD OF SEARCH The present invention
belongs to a technical field of a conductive-resin-coated steel pipe and a
method of extrusion forming it. More specifically, the present invention
relates to a conductive-resin-coated steel pipe which is suited to be 10
used as, for example, 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 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 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 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, -   - 2  wherein on the outer
circumferential surface of a thin-walled steel pipe, a coating of about 1
mm in thickness of synthetic resin such as AAS resin or the like of a
chromatic color is formed, and on top of that coating a strip of conductive
5 synthetic resin containing carbon black is formed 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, which contributes to lowering the unit production cost. 10
Regarding the above-mentioned conductive-resin-coated steel pipe disclosed
in Japanese Examined Utility Model Publication No. H8(1996)-5796,
improvement in cost and appearance is acknowledged, to be sure, but
conductive synthetic resin containing carbon black is still exposed 15
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 pay attention to the position of a conductive 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.   - 3  DISCLOSURE OF THE INVENTION To achieve
the objects described above, the invention as recited in claim 1 relates to
a conductive resin-coated steel pipe(1), is characterized in that a coating
of reprocessed 5 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) 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 10 an outer circumferential surface of
said 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 15 coating of reprocessed
resin 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 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 said coating of conductive
resin(4), which said conductive resin is combined with said filler,
consists of equal thinnerand-wider layer-portions(4a) and equal
thicker-and-narrower 25 layer-portions(4b) which alternate along the outer
circumferential surface of said coating of reprocessed resin(3). In the
conductive-resin-coated steel pipe(1) according to claim 1 or 2, the
invention recited in claim 3 is 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.   - 4  In the conductive-resin-coated
steel pipe(1) according to any of claims 1 to 3, the invention recited in
claim 4 is characterized in that said conductive resin(4), which said
conductive resin is combined with said filler, is loaded with a 5 colorant
to give to said conductive-resin-coated steel pipe a chromatic color. The
invention recited in claim 5 relate to a method of extrusion-forming a
conductive-resin-coated steel pipe, is characterized in that a coating of
reprocessed resin(3) such as 10 polyethylene, ABS, AAS, polypropylene or
the like is extrusionformed on an outer circumferential surface of a
thin-walled steel 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 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 said pipe, is 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 axial direction of said pipe. 25 BRIEF DESCRIPTION OF
THE DRAWINGS FIG. lA is a cross-sectional view of a conductive-resin coated
steel pipe according to the present invention; FIG. 1B shows part X of FIG.
lA on an enlarged scale; 30 FIG. 2 is an elevation of a main part of a
cross die type extruding machine; FIG. 3 is a cross-sectional view taken
along line III-III of FIG. 2;  



- 5  FIG. 4A and 4B are 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 view of a head for outer-layer forming resin,
respectively. 5 THE MOST PREFERRED EMBODIMENT OF THE INVENTION FIGS. lA and
1B shows an embodiment of a conductive-resin coated steel pipe 1 recited in
claim 1. The conductive-resin coated steel pipe 1 is suited to be used as,
for example, a 10 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 or the like. The conductive resin-coated
steel pipe 1 is based on a technical idea of using 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 is formed on the outer
circumferential surface of a thin-walled steel pipe 2. Then, on the outer
circumferential 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.1, 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 3.0 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   - 6  surface
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 



resin other than the above mentioned ones, such as polystyrene 5 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 are provided equally spaced apart in the
circumferential direction 10 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 positions of the conductive
portions 4b to which a ground wire can be connected. 15 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 conductive
portion 4b is provided, it is necessary to construct a 20 structure, taking
the position of the conductive portion 4b into 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 thinnerand-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 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 circumferential surface of the   _ 7 _ coating of
reprocessed resin 3. Needless to say, the number of the portions
4a(portions 4b) is not restricted to 12. Specifically, in the example of
FIG.1, the thin-walled steel pipe 2 is a little less than 1 mm in wall
thickness and 5 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 portion (conductive portion)
4b thereof is about 0.7 mm in thickness and about 2 mm in width (invention
recited in claim 



10 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 in thickness.
Therefore, the conductive-resin-coated steel pipe 1 being round in cross
section and about 27.8-32 mm in 15 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 chromatic color such as green, ivory or the like.
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 is
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.   _ g _ Next, an embodiment of the method of extrusion-forming
a conductive-resin-coated steel pipe having the above-described structure
according to the invention will be described on the basis of FIG.2, etc. 5
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 that is a main part of the extruding
machine. The basic structure is similar to that of an extruding machine
according to the 10 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 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. 15 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. The distribution plates 12
and 13 are joined together. A connecting piece 20, which is connected to a
heating cylinder, 20 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 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 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   _ g _ inside second flow paths 19, 19, which are of a
smaller diameter. The second flow paths 19, 19 are joined, wherein their
joint portions are narrowed so that resin can be extruded uniformly toward
the center. 5 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 outerlayer forming resin (see
FIG.5). As shown in FIGS.4A and 4B, the head 15 for inner-layer 10 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 channels 15b which alternate in the
circumferential direction and each extend in the axial direction of the
pipe. The ridges 15 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. 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 20 forming a coating of conductive resin 4 on the coating of
reprocessed resin 3. The flow paths 17a are arranged to correspond to the
ridges for forming thinner portions of the 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 diameter of the
conductive-resin-coated steel pipe 1. The conductive-resin-coated steel
pipe 1 is extrusionformed 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   



- 10  adaptor 11 and the distribution piece 14. Then, when the thin-walled
steel pipe 2 reaches the head 17 for outer-layer forming resin, a coating
of conductive resin 4 is formed on the outer circumferential surface of the
coating 5 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 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 10 17 for outer-layer forming resin, and the
flow paths 17a. Thus, as shown in FIG.1, a two-layer coating consisting 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 15 formed, wherein the coating of
reprocessed resin 3 consists of alternating 12 equal thicker portions and
12 equal thinner 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 is used as much as possible and the use of conductive
resin containing expensive filler is   - 11  restricted to the amount
required to produce electrical conductivity. Thus, less resources are used,
thereby contributing to environmental conservation, and the unit production
cost can be lowered. Of course, a ground wire can 5 be connected. II)
Further, since the resin loaded with filler is used, 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 10 appearance of the conductive-resin-coated steel
pipe can be improved. Thus, not only it is possible to make a
conductiveresin-coated steel pipe with a bright color, but also it is
possible to choose the color to match the working environment.   - 12
CLAIMS 1. A conductive-resin-coated steel pipe, characterized in that a
coating of reprocessed resin(3) such as polyethylene, 5 ABS, AAS,
polypropylene or the like is 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, 



polypropylene or the like, which said conductive resin is combined with a
filler, is formed on an outer circumferential 10 surface of said 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 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 axial 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) is round in cross section, and said
coating of conductive resin(4), which said conductive resin is 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   - 13  mm and at least 2 mm, respectively. 4. The
conductive-resin-coated steel pipe according to any of claims 1 to 3,
characterized in that said conductive 5 resin(4), which said conductive
resin is combined with said filler, is loaded with a colorant to give to
said conductive resin-coated steel pipe a chromatic color. 5. A method of
extrusion-forming a conductive-resin10 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 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, 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. .A5.AY9Y
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