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(54) STEEL PIPE PRODUCTION EQUIPMENT

(67)  The object of the present invention is to provide
manufacturing equipment for steel pipe or tube which is
excellent in the manufacturing efficiency of steel pipe or
tube and can facilitate appropriate management of the
traceability of steel pipe or tube.

Manufacturing equipment 100 for steel pipe or tube
P according to the present invention comprises: a pipe-
making line 10; a heat treatment line 20 directly connect-
ed to the pipemaking line; and a finishing line 30 directly
connected to the heat treatment line. In the finishing line
30, at least a straightening process of straightening
bends in asteel pipe ortube, an ultrasonic testing process
of performing ultrasonic testing on the steel pipe or tube,
a surface inspection process of inspecting a surface of
the steel pipe or tube, a hydrostatic test process of sub-

jecting the steel pipe or tube to a hydrostatic test, a
weight/length measuring process of measuring the
weight and length of the steel pipe or tube, and a marking

process of applying a marking to the steel pipe or tube
by using a stencil are carried out. The steel pipe or tube
is not removed out of the lines in the middle of manufac-
ture from the entry side of the pipemaking line to the exit
side of the finishing line.
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Description
[Technical Field]

[0001] The present invention relates to the manufac-
turing equipment for steel pipe or tube such as seamless
steel pipe or tube. More specifically, the present invention
relates to the manufacturing equipment for steel pipe or
tube which is excellent in the manufacturing efficiency of
steel pipe or tube and can facilitate appropriate manage-
ment of the traceability of steel pipe or tube. Hereinafter,
"pipe or tube" is referred to as "pipe" when deemed ap-
propriate.

[Background Art]

[0002] General manufacturing equipment for seam-
less steel pipe includes a pipemaking line, a heat treat-
ment line and a finishing line.

In the pipemaking line, steel pipe is manufactured by the
Mannesmann-mandrel method. Specifically, in the pipe-
making line, a piercing-rolling mill, a mandrel mill and a
sizing mill are arranged. A billet heated in a rotary hearth
type heating furnace is supplied to the pipemaking line
and is first piercing-rolled by the piercing-rolling mill to
produce a hollow shell. Next, a mandrel bar is inserted
into the inside of the hollow shell and the hollow shell is
elongation-rolled by the mandrel mill with the mandrel
bar inserted therein, whereby a material pipe whose wall
is reduced to a prescribed wall thickness is produced.
After that, the mandrel bar is extracted, and the above-
described material pipe is sized by the sizing mill to a
prescribed outside diameter and a steel pipe is thus man-
ufactured.

In the heat treatment line, the steel pipe manufactured
in the pipemaking line is subjected to heat treatment.
Specifically, the steel pipe is subjected to quenching in
a quenching furnace arranged in the heat treatment line
and is thereafter subjected to tempering in a tempering
furnace.

In the finishing line, the steel pipe subjected to heat treat-
ment in the heat treatment line is subjected to finishing.
Specifically, bends in the steel pipe are straightened by
a straightener, the steel pipe is inspected by an ultrasonic
testing machine, and a marking in stencil form is applied.
[0003] Generally, in conventional manufacturing
equipment of seamless steel pipe of the above-described
arrangement, a pipemaking line, a heat treatment line
and a finishing line are not directly connected to each
other. For this reason, steel pipes manufactured in the
pipemaking line are temporarily transferred to an inter-
mediate in-process product warehouse, and are stored
there. After that, in general, the steel pipes removed from
the intermediate in-process product warehouse are sup-
plied one by one to the heat treatment line and the fin-
ishing line.

For this reason, conventional manufacturing equipment
is not suitable for manufacturing steel pipe in a short pe-
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riod. In addition, in order to manage the traceability (in-
formation on manufacturing history) of steel pipe, a mark-
ing identifying each steel pipe is applied to the steel pipe
surface or a bar code identifying each steel pipe is affixed
to the steel pipe before transfer to the intermediate in-
process product warehouse. In some cases, however,
traceability cannot appropriately be managed because
the marking applied to the steel pipe may disappear or
the bar code affixed to the steel pipe may become un-
stuck.

[Summary of Invention]
[Technical Problem]

[0004] The present invention was made to solve such
problems with the conventional technology, and the ob-
ject of the present invention is to provide manufacturing
equipment for steel pipe which is excellent in the manu-
facturing efficiency of steel pipe and can facilitate appro-
priate management of the traceability of steel pipe.

[Solution to Problem]

[0005] In order to solve the object mentioned above,
the presentinvention provides manufacturing equipment
for steel pipe or tube, comprising: a pipemaking line; a
heat treatment line directly connected to the pipemaking
line; and a finishing line directly connected to the heat
treatment line, wherein in the finishing line, at least a
straightening process of straightening bends in a steel
pipe or tube, an ultrasonic testing process of performing
ultrasonic testing on the steel pipe or tube, a surface in-
spection process of inspecting a surface of the steel pipe
or tube, a hydrostatic test process of subjecting the steel
pipe or tube to a hydrostatic test, a weight/length meas-
uring process of measuring the weight and length of the
steel pipe or tube, and a marking process of applying a
marking to the steel pipe or tube by using a stencil are
carried out, and wherein the steel pipe or tube is not re-
moved out of the lines in the middle of manufacture from
the entry side of the pipemaking line to the exit side of
the finishing line.

[0006] According to the manufacturing equipment for
steel pipe ortube of the presentinvention, the pipemaking
line, the heat treatment line and the finishing line are di-
rectly connected to each other and, therefore, pipes or
tubes are not transferred to the intermediate in-process
product warehouse in the middle of manufacture. For this
reason, the manufacturing equipment for steel pipe or
tube of the present invention is excellent in the manufac-
turing efficiency of steel pipe or tube. In addition, it is
unnecessary to apply markings and to affix bar codes
before steel pipes or tubes are transferred to the inter-
mediate in-process product warehouse, which has con-
ventionally been carried out, and it is possible to appro-
priately manage the traceability of steel pipe or tube only
by tracking the steel pipe or tube transferred in each line.
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Furthermore, if defects are detected in the ultrasonic test-
ing and the like processes which are carried out in the
finishing line, it is possible on the basis of the detection
result to rapidly adjust the pipemaking line and the heat
treatment line.

[0007] Incidentally, the "surface inspection process" in
the present invention means that the steel pipe or tube
is stopped temporarily on the transfer equipment for steel
pipe or tube arranged in the finishing line and the surface
of the steel pipe or tube at rest is visually inspected by
the worker.

[0008] Preferably, in the finishing line, at least one of
a magnetic flux leakage testing process of performing
magnetic flux leakage testing on the steel pipe or tube,
an eddy-current testing process of performing eddy-cur-
rent testing on the steel pipe or tube, a cutting process
of cutting the steel pipe or tube, an end face working
process of machining steel pipe or tube end faces, amag-
netic particle testing process of performing magnetic par-
ticle testing on steel pipe or tube ends, a pipe or tube end
sizing process of straightening the size of steel pipe or
tube ends, and a pipe or tube end size measuring process
of measuring the size of steel pipe or tube ends is further
carried out.

[Advantageous Effects of Invention]

[0009] According to the manufacturing equipment for
steel pipe or tube of the present invention, it is possible
to ensure high manufacturing efficiency of steel pipe or
tube and to appropriately manage the traceability of steel
pipe or tube.

[Brief Description of Drawings]

[0010] Figure 1isablock diagram schematically show-
ing the manufacturing equipment for steel pipe of en em-
bodiment of the present invention.

[Description of Embodiments]

[0011] Hereinafter, referring to the accompanying
drawings appropriately, an embodiment of the present
invention will be described by taking the case where the
steel pipe is seamless steel pipe as an example.

Figure 1 is a block diagram schematically showing the
manufacturing equipment for steel pipe of an embodi-
ment of the present invention.

As shown in Figure 1, the manufacturing equipment 100
of steel pipe P of this embodiment is provided with a
pipemaking line 10, a heat treatment line 20 directly con-
nected to the pipemaking line 10, and a finishing line 30
directly connected to the heat treatment line 20. In the
manufacturing equipment 100 of steel pipe P of this em-
bodiment, the steel pipe P is not removed out of the lines
in the middle of manufacture from the entry side of the
pipemaking line 10 to the exit side of the finishing line 30.
[0012] Inthe pipemaking line 10, a piercing-rolling mill,
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a mandrel mill and a sizing mill are arranged. A billet B
heated in a rotary hearth type heating furnace is supplied
to the pipemaking line 10 and is first piercing-rolled by
the piercing-rolling mill to produce a hollow shell. Next,
a mandrel bar is inserted into the inside of the hollow
shell and the hollow shell is elongation-rolled by the man-
drel mill with the mandrel bar inserted therein, whereby
a material pipe whose wall is reduced to a prescribed
wall thickness is produced. After that, the mandrel bar is
extracted, and the above-described material pipe is sized
by the sizing mill to a prescribed outside diameter and a
steel pipe P is thus manufactured. The steel pipe P man-
ufactured in the pipemaking line 10 is transferred by pre-
scribed transfer equipment and supplied to the heat treat-
ment line 20.

[0013] In the heat treatment line 20, the steel pipe P
which has been manufactured in the pipemaking line 10
and transferred by prescribed transfer equipment ar-
ranged in the heat treatment line 20 is subjected to heat
treatment. Specifically, the steel pipe P is subjected to
quenching in the quenching furnace arranged in the heat
treatment line 20, and then tempered in the tempering
furnace arranged in the heat treatment line 20. The steel
pipe P subjected to heat treatment in the heat treatment
line 20 is transferred by prescribed transfer equipment
and is supplied to the finishing line 30.

Here, in general manufacturing equipment for seamless
steel pipe, the pipemaking pitch in the pipemaking line
is faster than the heat treatment pitch in the heat treat-
ment line. As described above, the steel pipe manufac-
tured in the pipemaking line is temporarily transferred to
the intermediate in-process product warehouse and
stored there and, therefore, there is no problem even if
the pipemaking pitch is faster than the heat treatment
pitch. However, in the manufacturing equipment 100 of
steel pipe P of this embodiment, the heat treatment line
20 is directly connected to the pipemaking line 10, and
the steel pipe P is not removed out of the lines in the
middle of manufacture. For this reason, it is necessary
to match the pipemaking pitch in the pipemaking line 10
with the heat treatment pitch in the heat treatment line
20. The pipemaking pitch can be matched with the heat
treatment pitch, for example, by matching the furnace-
unloading pitch, in which a billet B heated in a rotary
hearth type heating furnace is delivered from the heating
furnace to outside the furnace en route for the pipemaking
line 10, with either the quenching pitch in the quenching
furnace or the tempering pitch in the tempering furnace
of the heat treatment line 20, whichever the slower is.
[0014] In the finishing line 30 of this embodiment, at
least the straightening process, the ultrasonic testing
process, the surface inspection process, the hydrostatic
test process, the weight/length measuring process, and
the marking process are carried out for the steel pipe P
transferred by prescribed transfer equipment arranged
in the finishing line 30.

In the straightening process, bends in the steel pipe P
are straightened by a straightener arranged in the finish-
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ingline 30. Inthe ultrasonic testing process, the ultrasonic
testing on the steel pipe P is carried out by an ultrasonic
testing machine arranged in the finishing line 30. In the
surface inspection process, the steel pipe P is stopped
temporarily on the transfer equipment for steel pipe P
arranged in the finishing line 30, and the surface of this
steel pipe P at rest is visually inspected by the worker.
In the hydrostatic test process, the hydrostatic test of the
steel pipe P is carried out by a hydrostatic testing machine
arranged in the finishing line 30. In the weight/length
measuring process, the weight and length of the steel
pipe P are measured. The weight of the steel pipe P is
measured by a load cell arranged in the finishing line 30.
The length of the steel pipe P is measured, for example,
by using a laser-Doppler type length measuring device
arranged in the finishing line 30, or it is also possible that
the length of the steel pipe P stopped temporarily on the
transfer equipment for steel pipe P is measured by the
worker by use of a measuring tape. In the marking proc-
ess, a marking in stencil form is applied to the steel pipe
P by a marking device arranged in the finishing line 30.
[0015] In the finishing line 30 of this embodiment, as a
preferable configuration, at least one of the magnetic flux
leakage testing process, the eddy-current testing proc-
ess, the cutting process, the end face working process,
the magnetic particle testing process, the pipe end sizing
process, and the pipe end size measuring process is fur-
ther carried out.

In this embodiment, all of these processes are carried
out. In the magnetic flux leakage testing process, the
magnetic flux leakage testing on the steel pipe P is carried
out by a magnetic flux leakage testing machine arranged
in the finishing line 30. In the eddy-current testing proc-
ess, the eddy-current testing on the steel pipe P is carried
out by an eddy-current testing machine arranged in the
finishing line 30. In the cutting process, the steel pipe P
is cut by a cutter arranged in the finishing line 30. In the
end face working process, end faces of the steel pipe P
are worked (cut) by a facing machine arranged in the
finishing line 30. In the magnetic particle testing process,
the magnetic particle testing on ends (in particular, bev-
eled faces) of the steel pipe P is carried out by a magnetic
particle testing machine arranged in the finishing line 30.
In the pipe end sizing process, the size of ends of the
steel pipe P (in particular, the inside diameter of the steel
pipe P) is corrected by a pipe end sizing machine ar-
ranged in the finishing line 30. In the pipe end size meas-
uring process, the sizes of ends of the steel pipe P (in
particular, the outside diameter, inside diameter and wall
thickness of the steel pipe P) are measured by an optical
or contact type pipe end size measuring machine ar-
ranged in the finishing line 30.

[0016] Incidentally, in the manufacturing equipment
100 of steel pipe P of this embodiment, for the steel pipe
P supplied to the finishing line 30, the straightening proc-
ess must be carried out first of all. Further, for the steel
pipe P for which the straightening process has been car-
ried out, the weight/length measuring process and the

10

15

20

25

30

35

40

45

50

55

marking process must be carried out in this order and in
the last part of the finishing line 30. Other processes may
notnecessarily be carried outin the order shownin Figure
1.

However, it is necessary that the end face working proc-
ess be carried out later than the cutting process. It is
necessary that the magnetic particle testing process be
carried out later than the end face working process. It is
necessary that the surface inspection process be carried
out later than the cutting process, the end face working
process and the pipe end sizing process (however, when
the surface inspection process is carried out after the
cutting process and the end face working process and
the pipe end sizing process is thereafter carried out, it is
also possible to carry out the surface inspection process
for only straightened pipe ends). It is necessary that the
pipe end size measuring process be carried out later than
the pipe end sizing process.

As in this embodiment shown in Figure 1, carrying out
the cutting process later than the magnetic flux leakage
testing process, the eddy-current testing process and the
ultrasonic testing process is preferable in that, by cutting
untested regions on the end of the steel pipe P in the
cutting process, itis possible to eliminate the occurrence
of untested regions in the steel pipe P after cutting. How-
ever, it is also possible to carry out the magnetic flux
leakage testing process, the eddy-current testing proc-
ess and the ultrasonic testing process later than the cut-
ting process. In this case, in the magnetic flux leakage
testing process, the eddy-current testing process and the
ultrasonic testing process, ends of the steel pipe P can
be manually tested or testing can be performed by using
a testing machine for exclusive use in pipe ends.
[0017] According to the manufacturing equipment 100
of steel pipe P of this embodiment described above, the
pipemaking line 10, the heat treatment line 20 and the
finishing line 30 are directly connected, and hence it is
not possible that the steel pipe P is transferred to the
intermediate in-process product warehouse in the middle
of manufacture. For this reason, this manufacturing
equipment 100 of steel pipe P is excellent in the manu-
facturing efficiency of steel pipe P. In addition, it is un-
necessary to apply a marking to the steel pipe P and to
affix a bar code before the steel pipe P is transferred to
the intermediate in-process product warehouse, which
has conventionally been carried out, and it is possible to
appropriately manage the traceability of the steel pipe P
transferred in each of the lines 10 to 30 only by tracking
the steel pipe P. Furthermore, if defects are detected in
the steel pipe P in the ultrasonic testing process and the
like which are carried out in the finishing line 30, it is
possible to rapidly adjust the pipemaking line 10 and the
heat treatment line 20 on the basis of the detection result.

[Reference Signs List]

[0018]
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10 Pipemaking line

20 Heat treatment line

30 Finishing line

100  Manufacturing equipment

B Billet 5
P Steel pipe

Claims
10
1. Manufacturing equipment for steel pipe or tube, com-
prising:

a pipemaking line;
a heat treatment line directly connected to the 75
pipemaking line; and
a finishing line directly connected to the heat
treatment line,
wherein in the finishing line, at least a straight-
ening process of straightening bends in a steel 20
pipe ortube, an ultrasonic testing process of per-
forming ultrasonic testing on the steel pipe or
tube, a surface inspection process of inspecting
a surface of the steel pipe or tube, a hydrostatic
test process of subjecting the steel pipe or tube 25
to a hydrostatic test, a weight/length measuring
process of measuring the weight and length of
the steel pipe or tube, and a marking process of
applying a marking to the steel pipe or tube by
using a stencil are carried out, and 30
wherein the steel pipe or tube is not removed
out of the lines in the middle of manufacture from
the entry side of the pipemaking line to the exit
side of the finishing line.
35
2. The manufacturing equipment for steel pipe or tube
according to claim 1, wherein in the finishing line, at
least one of a magnetic flux leakage testing process
of performing magnetic flux leakage testing on the
steel pipe or tube, an eddy-current testing process 40
of performing eddy-current testing on the steel pipe
or tube, a cutting process of cutting the steel pipe or
tube, an end face working process of machining steel
pipe or tube end faces, a magnetic particle testing
process of performing magnetic particle testing on 45
steel pipe or tube ends, a pipe or tube end sizing
process of straightening the size of steel pipe or tube
ends, and a pipe or tube end size measuring process
of measuring the size of steel pipe or tube ends is
further carried out. 50

55
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