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(57) There is provided a method for manufacturing a
seamless pipe or tube that is capable of making more
uniform the wall thickness distribution of a pipe or tube
along the longitudinal direction of the pipe or tube than
the prior art. The method for manufacturing a seamless
pipe or tube according to the presentinvention comprises
afirst step of measuring the outside diameter distribution
of thg mandrel bar B along the longitudinal direction of
the mandrel bar at normal temperature; a second step
of measuring the temperature distribution of the mandrel
bar along the longitudinal direction of the mandrel bar in
the mandrel bar after it being used for a drawing and
rolling step in a mandrel mill M; and a third step of meas-
uring the wall thickness distribution of the pipe or tube in

Fig. 1

SEAMLESS PIPE MANUFACTURING METHOD

the hot state after it being subjected to drawing and rolling
with the mandrel bar being inserted thereinto, along the
longitudinal direction of the pipe or tube. And the method
comprises a fourth step of calculating the outside diam-
eter distribution of the mandrel bar along the longitudinal
direction of the mandrel bar at the time of being used for
drawing and rolling on the basis of the respective param-
eters which have been obtained at the first to third steps,
and a fifth step of adjusting the setting position of the
grooved roll R in the rolling direction on the basis of the
outside diameter distribution of the mandrel bar along
the longitudinal direction of the mandrel bar when the
mandrel bar is inserted into the inside of a pipr or tube
at the next timing for being used for drawing and rolling.
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Description
Technical Field

[0001] The present invention relates to a method for
manufacturing a seamless pipe or tube, and particularly
relates to a method for manufacturing a seamless pipe
or tube that is capable of making uniform the wall thick-
ness distribution of the pipe or tube along the longitudinal
direction of the pipe or tube. Hereinafter, "pipe or tube"
is reffered to as "pipe" when deemed appropriate.

Background Art

[0002] As amandrel mill, there have been convention-
ally used a 2-roll type mandrel mill in which two grooved
rolls opposed are disposed in each rolling stand, and
between adjacent rolling stands, the rolling directions of
the grooved rolls differ by 90°, and a 3-roll type mandrel
mill in which three grooved rolls are disposed in each
rolling stand such that the angle formed by the rolling
directions is 120°, and between adjacent rolling stands,
the rolling directions of the grooved roll differ by 60°. In
addition, a 4-roll type mandrel mill in which four grooved
rolls are disposed in each rolling stand such that the angle
formed by the rolling directions is 90° has also been ap-
plied.

[0003] Inthese mandrelmills,a mandrelbarisinserted
into the inside of a pipe, and between this mandrel bar
and the grooved rolls disposed in a rolling stand, the pipe
is subjected to drawing and rolling. Generally, there are
prepared a plurality of the mandrel bars, and each man-
drel bar is subjected to circulative use. More particularly,
each mandrel bar that has been used for the drawing and
rolling is extracted from the pipe for which the drawing
and rolling has been completed, and then it is again in-
serted into the inside of another pipe to be subjected to
drawing and rolling for use.

[0004] As described above, each mandrel bar is sub-
jected to circulative use, thus tending to be non-uniformly
worn in the longitudinal direction thereof. In addition, at
the time of being used for drawing and rolling, the mandrel
bar makes a non-uniform thermal expansion in the lon-
gitudinal direction thereof due to the heat resulting from
the thermal conduction from the portions thereof where
it is contacted with the pipe, the process heat generation
involved in the drawing and rolling, and the like. Thus,
there is a problem that the wall thickness distribution of
a pipe after it being subjected to drawing and rolling,
along the longitudinal direction of the pipe, tends to be
non-uniform.

[0005] Conventionally,inorderto solve such aproblem
as described above, methods stated in, for example,
JP59-27704A (Patent Document 1), JP61-269909A
(Patent Document 2), JP2001-293511A (Patent Docu-
ment 3) have been proposed.

[0006] However, the method stated in Patent Docu-
ment 1 is a method which measures the temperature
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distribution of a mandrel bar along the longitudinal direc-
tion of the mandrel bar after completion of the drawing
and rolling; from the result of this measurement, calcu-
lates the outside diameter distribution of the mandrel bar
along the longitudinal direction of the mandrel bar during
the drawing and rolling; and on the basis of this calculated
outside diameter distribution of the mandrel bar along
the longitudinal direction of the mandrel bar, adjusts the
setting position of the grooved roll in the rolling direction
at the next timing for being used for drawing and rolling.
In other words, the method stated in Patent Document 1
gives no consideration about the wear of a mandrel bar
and the outside diameter distribution of each mandrel bar
along the longitudinal direction of each mandrel bar.
Therefore, with the method stated in Patent Document
1, the wall thickness distribution of a pipe along the lon-
gitudinal directionin the pipe after completion of the draw-
ing and rolling cannot be made sufficiently uniform.

[0007] The method stated in Patent Document 2 is a
method which, on the basis of a typical value of amount
of wear of a mandrel bar that is calculated on the basis
of the number of pipes subjected to drawing and rolling
per mandrel bar, a typical value of amount of thermal
expansion of a mandrel bar that is calculated on the basis
of the temperature measurement for the mandrel bar af-
ter completion of the drawing and rolling, and the like,
adjusts the setting position of the grooved roll in the rolling
direction when this mandrel bar is used for the subse-
quent drawing and rolling. In other words, although the
method stated in Patent Document 2 adjusts the setting
position of the grooved roll in the rolling direction in con-
sideration of the amount of wear and the amount of ther-
mal expansion of a mandrel bar, it gives no consideration
about the distribution of the amount of wear and the
amount of thermal expansion in the longitudinal direction.
Therefore, with the method stated in Patent Document
2, the wall thickness distribution of a pipe along the lon-
gitudinal direction of the pipe after completion of the draw-
ing and rolling cannot be made sufficiently uniform.

[0008] The method stated in Patent Document 3 is a
method which, on the basis of the measured wall thick-
ness distribution of a pipe along the longitudinal direction
of the pipe in the hot state after it being subjected to the
drawing and rolling step, the measured outside diameter
distribution of a mandrel bar along the longitudinal direc-
tion of the mandrel bar before it being used for drawing
and rolling, and the like, adjusts the setting position of
the grooved roll in the rolling direction when the subse-
quent pipe is subjected to drawing and rolling. In other
words, this method utilizes the measured wall thickness
distribution of a pipe along the longitudinal direction of
the pipe when a mandrel bar different from the mandrel
bar which was used in obtaining the measurement is em-
ployed for drawing and rolling the subsequent pipe, thus
with this method, the outside diameter distribution in each
mandrel bar along the longitudinal direction of each man-
drel bar is not sufficiently reflected. Therefore, with the
method stated in Patent Document 3, the wall thickness
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distribution of a pipe along the longitudinal direction of
the pipe after completion of the drawing and rolling cannot
be made sufficiently uniform.

Disclosure of the Invention

[0009] The present invention has been made in view
of such prior art, and it is a subject thereof to provide a
method for manufacturing a seamless pipe or tube that
is capable of making more uniform the wall thickness
distribution of a pipe or tube along the longitudinal direc-
tion of the pipe or tube than the prior art.

[0010] In order to achieve the object, the present in-
vention provides a method for manufacturing a seamless
pipe or tube including a step of drawing and rolling a pipe
or tube, into the inside of which a mandrel bar is inserted,
by a mandrel mill provided with a plurality of rolling stands
in which a plurality of grooved rolls are disposed respec-
tively, the method being characterized in that it com-
prises: a first step of measuring an outside diameter dis-
tribution of the mandrel bar along the longitudinal direc-
tion of the mandrel bar at normal temperature; a second
step of measuring a temperature distribution of the man-
drel bar along the longitudinal direction of the mandrel
bar after it being used for the drawing and rolling step; a
third step of measuring a wall thickness distribution of a
pipe or tube in the hot state after it being subjected to
drawing and rolling with the mandrel bar being inserted
thereinto, along the longitudinal direction of the pipe or
tube; a fourth step of, on the basis of the outside diameter
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar at normal temperature that has
been measured at the first step, and the temperature
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar that has been measured at the
second step, predicting an outside diameter distribution
of the mandrel bar along the longitudinal direction of the
mandrel bar at the time of being used for drawing and
rolling, and correcting the predicted outside diameter dis-
tribution of the mandrel bar along the longitudinal direc-
tion of the mandrel bar on the basis of the wall thickness
distribution of the pipe or tube along the longitudinal di-
rection of the pipe or tube that has been measured at the
third step, thereby calculating the outside diameter dis-
tribution of the mandrel bar along the longitudinal direc-
tion of the mandrel bar at the time of being used for draw-
ing and rolling; and a fifth step of, when inserting the
mandrel bar into the inside of a pipe or tube at the next
timing for being used for drawing and rolling, adjusting
the setting position of the grooved roll in the rolling direc-
tion on the basis of the outside diameter distribution of
the mandrel bar along the longitudinal direction of the
mandrel bar that has been calculated at the fourth step.
[0011] The method according to the present invention
measures the outside diameter distribution of the man-
drel bar along the longitudinal direction of the mandrel
bar at normal temperature at the first step.

Herein, the term "normal temperature" refers to a tem-
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perature state before the mandrel bar is first used for
drawing and rolling, or a temperature state in which a
sufficiently long time period (approx. 30 minutes or long-
er) has elapsed with the mandrel bar having been kept
unused after it being used for drawing and rolling. In this
outside diameter distribution of the mandrel bar along
the longitudinal direction of the mandrel bar at normal
temperature, the amount of wear of the mandrel bar along
the longitudinal direction of the mandrel bar are reflected.
In addition, the method according to the presentinvention
measures, at the second step, the temperature distribu-
tion of the mandrel bar along the longitudinal direction of
the mandrel bar after it being used for the drawing and
rolling step (for example, measures just after the mandrel
bar being extracted from the pipe for which the drawing
and rolling has been completed, or just while the mandrel
bar being conveyed for circulative use in the mandrel bar
conveyor line). This temperature distribution of the man-
drel bar along the longitudinal direction of the mandrel
barisin correlation to the distribution of amount of thermal
expansion of the mandrel bar along the longitudinal di-
rection of the mandrel bar. Therefore, if both outside di-
ameter distribution of the mandrel bar along the longitu-
dinal direction of the mandrel bar at normal temperature
and temperature distribution of the mandrel bar along the
longitudinal direction of the mandrel bar after it being
used for the drawing and rolling step are used, the outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar that involves both the
amount of wear and the amount of thermal expansion at
the time of being used for drawing and rolling (while the
mandrel bar being used for drawing and rolling) can be
predicted. However, between the temperature distribu-
tion of the mandrel bar along the longitudinal direction of
the mandrel bar that has been measured at the second
step, and the temperature distribution of the mandrel bar
along the longitudinal direction of the mandrel bar while
it being actually used for drawing and rolling, there is a
possibility that a temperature difference may be pro-
duced due to the difference in temperature measuring
timing. In addition, there is a possibility that the wear of
the mandrel bar may have an effect on the temperature
measurement. Thus, there is a possibility that the above
outside diameter distribution of the mandrel bar along
the longitudinal direction of the mandrel bar that has been
predicted has an error with respect to the actual outside
diameter distribution.

[0012] Then, at the third step, the method according
to the present invention measures a wall thickness dis-
tribution of the pipe or tube in the hot state after it being
subjected to drawing and rolling with the mandrel bar
being inserted thereinto, along the longitudinal direction
of the pipe or tube. Herein, the term "hot state" refers,
needless to say, to the state just after the drawing and
rolling has been completed, and also a state in which the
pipe or tube is sufficiently red. On the wall thickness dis-
tribution of the pipe or tube along the longitudinal direction
of the pipe or tube in such hot state, both the distribution
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of amount of wear of the mandrel bar along the longitu-
dinal direction of the mandrel bar and the distribution of
amount of thermal expansion of the mandrel bar along
the longitudinal direction of the mandrel bar have an ef-
fect.

In other words, the wall thickness distribution of the pipe
or tube along the longitudinal direction of the pipe or tube
in the hot state includes information about the outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar that involves both the
amount of wear and the amount of thermal expansion at
the time of being used for drawing and rolling. Therefore,
if the above outside diameter distribution of the mandrel
bar along the longitudinal direction of the mandrel bar
that has been predicted is corrected on the basis of the
wall thickness distribution of the pipe or tube along the
longitudinal direction of the pipe or tube that has been
measured at the third step, the outside diameter distri-
bution of the mandrel bar along the longitudinal direction
of the mandrel bar at the time of being used for drawing
and rolling can be calculated with high accuracy.
[0013] Thus, at the fourth step, the method according
to the present invention, on the basis of the outside di-
ameter distribution of the mandrel bar along the longitu-
dinal direction of the mandrel bar at normal temperature
that has been measured at the first step, and the tem-
perature distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar that has been meas-
ured at the second step, predicts the outside diameter
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar at the time of being used for
drawing and rolling, and corrects the predicted outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar on the basis of the
wall thickness distribution of the pipe or tube along the
longitudinal direction of the pipe or tube that has been
measured at the third step, thereby calculates the outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar at the time of being
used for drawing and rolling. Therefore, with the method
according to the presentinvention, itis possible to provide
setting position adjustment of the grooved roll in the roll-
ing direction in consideration of both the distribution of
amount of wear of the mandrel bar along the longitudinal
direction of the mandrel bar and the distribution of amount
of thermal expansion of the mandrel bar along the longi-
tudinal direction of the mandrel bar.

[0014] And, at the fifth step, the method according to
the present invention, when inserting the mandrel bar
into the inside of the pipe or tube at the next timing for
being used for drawing and rolling, adjusts the setting
position of the grooved roll in the rolling direction on the
basis of the outside diameter distribution of the mandrel
bar along the longitudinal direction of the mandrel bar
thathas been calculated at the fourth step. In other words,
at the timing when the same mandrel bar as that with
which the outside diameter distribution of longitudinal di-
rection was calculated is used to perform drawing and
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rolling of another pipe or tube (a pipe or tube different
from the pipe or tube which was subjected to drawing
and rolling when the outside diameter distribution of lon-
gitudinal direction was calculated), the method according
to the present invention adjusts the setting position of the
grooved roll in the rolling direction on the basis of the
calculated outside diameter distribution of the mandrel
bar of the longitudinal direction of the mandrel bar. There-
fore, with the method according to the present invention,
when a plurality of mandrel bars are used in a circulative
manner, it is possible to provide setting position adjust-
ment of the grooved roll in the rolling direction with the
outside diameter distribution of each mandrel bar along
the longitudinal direction of each mandrel bar being re-
flected in the adjustment.

[0015] Asdescribed above, with the method according
to the present invention, it is possible to provide setting
position adjustment of the grooved roll in the rolling di-
rection in consideration of both the distribution of amount
of wear of the mandrel bar along the longitudinal direction
of the mandrel bar and the distribution of amount of ther-
mal expansion of the mandrel bar along the longitudinal
direction of the mandrel bar with the outside diameter
distribution of each mandrel bar along the longitudinal
direction of each mandrel bar being reflected in the ad-
justment, thus the wall thickness distribution of the pipe
or tube along the longitudinal direction of the pipe can be
made more uniform than is possible with the conventional
method.

Brief Description of the Drawings
[0016]

Figure 1 is a schema schematically illustrating an
apparatus configuration of a mandrel mill to which a
drawing and rolling step included in the method ac-
cording to the present invention is applied,;

Figures 2 are schemas for explaining the contents
of operation to be performed by a control apparatus
shown in Figure 1, Figure 2A illustrates an outside
diameter distribution of the mandrel bar B along the
longitudinal direction of the mandrel bar B, and Fig-
ure 2B illustrates a wall thickness distribution of the
pipe P along the longitudinal direction of the pipe P;
and

Figure 3 gives one example of results of measuring
the wall thickness distribution of the pipe along the
longitudinal direction of the pipes after completion of
drawing and rolling by the method according to the
present invention and methods pertaining to com-
parative examples.

Best Mode for Carrying Out the Invention
[0017] Hereinbelow, one embodiment of the method

for manufacturing a seamless pipe according to the
present invention will be described with reference to the
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accompanying drawings as appropriate.

Figure 1 is a schema schematically illustrating an appa-
ratus configuration of a mandrel mill (a retained mandrel
mill using a bar retainer) to which a drawing and rolling
step included in the method for manufacturing a seam-
less pipe according to one embodiment of the present
invention is applied. Figures 2 are schemas for explaining
the contents of operation to be performed by a control
apparatus shown in Figure 1, Figure 2A illustrates an
outside diameter distribution of the mandrel bar B along
the longitudinal direction of the mandrel bar B, and Figure
2B illustrates a wall thickness distribution of the pipe P
along the longitudinal direction of the pipe P. With a man-
drel mill M shown in Figure 1, a plurality of mandrel bars
B (in Figure 1, only one is shown) are used in a circulative
manner. In addition, downstream of the mandrel mill M,
a sizing mill for performing sizing of a pipe P (such as a
sizer, or the like) S is arranged.

[0018] For each mandrel bar B, the outside diameter
distribution along the longitudinal direction at normal tem-
perature is previously measured. And, these outside di-
ameter distributions along the longitudinal direction at
normal temperature that have been measured are input-
ted to a control apparatus 2, and are stored by each of
mandrel bars B. These outside diameter distributions of
the mandrel bars along the longitudinal directions of the
mandrel bars at normal temperature are measured using
a known optical outside diameter meter, or the like, for
example, just before the mandrel bars being conveyed
in a mandrel bar conveyor line for circulative use.
[0019] In addition, for each mandrel bar B, the temper-
ature distribution along the longitudinal direction after it
being used for the drawing and rolling step is measured.
And, these temperature distributions along the longitudi-
nal directions that have been measured are inputted to
the control apparatus 2, and are stored by each of man-
drel bars B. This temperature distribution of the mandrel
bar B along the longitudinal direction of the mandrel bar
B is measured, using a radiation thermometer (not
shown) arranged, for example, on the inlet side of the
mandrel mill M, in the course of the mandrel bar B being
extracted from the pipe for which drawing and rolling has
been completed. Or, for example, while the mandrel bar
B is conveyed on the mandrel bar conveyor line for cir-
culative use, the temperature distribution along the lon-
gitudinal direction is measured using a radiation ther-
mometer arranged on this conveyor line.

[0020] As shown in Figure 1, in the present embodi-
ment, an ultrasonic or radioactive wall thickness gauge
1 is arranged on the outlet side of the sizing mill S. And,
by this wall thickness gauge 1 and the control apparatus
2, the wall thickness distribution of the pipe P in the hot
state which has been passed through the drawing and
rolling step in the mandrel mill M, along the longitudinal
direction of the pipe P is measured. Specifically, the wall
thickness gauge 1 measures the average wall thickness
in the circumferential direction of the pipe P, and this
measured average wall thickness along the circumfer-
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ential direction is inputted to the control apparatus 2. As
the pipe P is advanced in the longitudinal direction, the
average wall thicknesses along the circumferential direc-
tion for portions of the pipe P that are in different places
along the longitudinal direction are successively inputted
to the control apparatus 2, whereby the longitudinal di-
rection distribution of the average wall thicknesses along
the circumferential direction is calculated.

In the present embodiment, a configuration in which the
wall thickness gauge 1 is arranged on the outlet side of
the sizing mill S has been exemplified, however, the
presentinvention is not limited thereto, and the wall thick-
ness gauge 1 may be installed in any other appropriate
place, such as on the outlet side of the mandrel mill M.
[0021] Onthe basis of the outside diameter distribution
of the mandrel bar B along the longitudinal direction of
the mandrel bar B at normal temperature (the "outside
diameter at normal temperature" line shown in Figure
2A) which was used in drawing and rolling the pipe P for
which the wall thickness distribution of the longitudinal
direction was measured as described above, and the
temperature distribution of the mandrel bar B along the
longitudinal direction of the mandrel bar B (as described
above, these distributions have been inputted to the con-
trol apparatus 2 to be stored therein), the control appa-
ratus 2 predicts the outside diameter distribution of the
mandrel bar B along the longitudinal direction of the man-
drel bar at the time of being used for drawing and rolling
(the "outside diameter in the hot state (before correction)"
line shown in Figure 2A). In the example given in Figure
2A, the outside diameter distribution of the mandrel bar
B along the longitudinal direction of the mandrel bar B at
normal temperature is a distribution with which the out-
side diameter is decreased from the front edge to the
rear edge, while the temperature distribution of the man-
drel bar B along the longitudinal direction of the mandrel
bar B (not shown) is a distribution with which the temper-
ature is increased from the front edge to the rear edge,
thus the predicted outside diameter distribution of the
mandrel bar B along the longitudinal direction of the man-
drel bar B at the time of being used for drawing and rolling
is a distribution with which the outside diameter is in-
creased from the front edge to the rear edge.

[0022] Next, the control apparatus 2 corrects the out-
side diameter distribution of the mandrel bar B along the
longitudinal direction of the mandrel bar B that has been
predicted as described above on the basis of the wall
thickness distribution of the pipe P in the hot state after
it being subjected to drawing and rolling with the mandrel
bar B being inserted thereinto, along the longitudinal di-
rection of the pipe P (the "wall thickness in hot state" line
shown in Figure 2B). In the example shown in Figure 2B,
wallthickness distribution of the pipe in the hot state along
the longitudinal direction of the pipe is a distribution with
which the wall thickness is increased from the front edge
to the rear edge, the deviation of the rear edge wall thick-
ness with respect to the front edge wall thickness being
expressed as "a". The control apparatus 2 corrects the
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predicted outside diameter distribution of the mandrel bar
B along the longitudinal direction of the mandrel bar B
on the basis of, for example, this wall thickness deviation
"a". That is to say, if the rear edge wall thickness of the
pipe P is larger than the front edge wall thickness thereof
by the wall thickness deviation "a", the rear edge outside
diameter of the mandrel bar B will be larger than the front
edge outside diameter thereof by a dimension equal to
double the wall thickness deviation "a". Then, the control
apparatus 2 performs a correction for changing the gra-
dient of the predicted outside diameter distribution of the
mandrel bar B along the longitudinal direction of the man-
drel bar B such that the rear edge outside diameter is
decreased with respectto the front edge outside diameter
by a dimension equal to double the wall thickness devi-
ation "a", thereby calculating the outside diameter distri-
bution along the longitudinal direction after correction
(the "outside diameter in the hot state (after correction)”
line shown in Figure 2A) as an outside diameter distribu-
tion of the mandrel bar B along the longitudinal direction
of the mandrel bar B at the time of being using for drawing
and rolling. And, these calculated outside diameter dis-
tributions along the longitudinal direction are stored by
each of mandrel bars B.

[0023] When the mandrel bar B calculated the outside
diameter distribution along the longitudinal direction is
inserted into the inside of the pipe P at the next timing
for being used for drawing and rolling, and subjected to
drawing and rolling , the control apparatus 2 adjusts the
setting position of the grooved roll Rin the rolling direction
on the basis of the outside diameter distribution of the
mandrel bar B along the longitudinal direction of mandrel
bar B. The grooved roll R for which the setting position
in the rolling direction is to be adjusted may be the
grooved roll R disposed in each of all the rolling stands
(#1 to #5 rolling stands shown in Figure 1) constituting
the mandrel mill M, or the grooved roll R disposed in each
of a part of the rolling stands (for example, #4 and #5
rolling stands for performing finish rolling, or the like).
Specifically, this is explained as follows:

[0024] To the control apparatus 2, positional informa-
tion on a bar retainer BR which holds the rear edge of
the mandrel bar B is inputted. On the basis of the inputted
positional information on the bar retainer BR, the control
apparatus 2 identifies the longitudinal direction portion
of the mandrel bar B that is to be used when the pipe P
is subjected to drawing and rolling in the rolling stand (for
example, the #5 rolling stand, and hereinafter to be re-
ferred to as the "stand to be controlled") where the
grooved roll R which is to be adjusted for setting position
in the rolling direction is disposed. On the other hand,
from the outside diameter distributions of the plurality of
mandrel bars B along the longitudinal directions of the
mandrel bars B that were calculated and stored as de-
scribed above, the control apparatus 2 selects the out-
side diameter distribution of the mandrel bar B along the
longitudinal direction of the mandrel bar B which is cur-
rently used for drawing and rolling. And, on the basis of

10

15

20

25

30

35

40

45

50

55

the outside diameter distribution of the selected mandrel
bar B along the longitudinal direction of the selected man-
drel bar B, the control apparatus 2 calculates the outside
diameter of the longitudinal direction portion of the man-
drel bar B that is to be used in drawing and rolling the
pipe P in the stand to be controlled. On the basis of the
calculated outside diameter of the mandrel bar B, the
control apparatus 2 performs a geometrical calculation
to set the roll gap for the grooved roll R disposed in the
stand to be controlled, and controls the rolling apparatus
3 in the stand to be controlled such that this roll gap is
obtained. The rolling apparatus 3 is composed of a cyl-
inder, and the like, and adjusts the setting position of the
grooved roll R in the rolling direction according to the roll
gap set.

[0025] With the method for manufacturing the seam-
less pipe according to the presentinvention thathas been
described above, the wall thickness distribution of the
pipe P in the hot state after it being subjected to the draw-
ing and rolling step using the mandrel mill M, along the
longitudinal direction of the pipe P is measured, and on
the basis of this measured wall thickness distribution of
the pipe P along the longitudinal direction of the pipe P,
the outside diameter distribution of the mandrel bar B
along the longitudinal direction of the mandrel bar B at
the time of being used for drawing and rolling that is in-
serted into the inside of the pipe P is corrected, whereby
the outside diameter distribution of the mandrel bar B
along the longitudinal direction of the mandrel bar B can
be calculated with high accuracy, and it is possible to
perform setting position adjustmentin the rolling direction
of the grooved roll R in consideration of both the distri-
bution of amount of wear of the mandrel bar B along the
longitudinal direction of the mandrel bar B and the distri-
bution of amount of thermal expansion of the mandrel
bar B along the longitudinal direction of the mandrel bar
B. In addition, at the timing when the same mandrel bar
B as that with which the outside diameter distribution
along the longitudinal direction was calculated is used to
perform drawing and rolling another pipe P (a pipe P dif-
ferent from the pipe which was subjected to drawing and
rolling when the outside diameter distribution along the
longitudinal direction was calculated), the setting position
of the grooved roll R in the rolling direction is adjusted
on the basis of the outside diameter distribution along
the longitudinal direction calculated for the mandrel bar
B, thusitis possible to provide setting position adjustment
ofthe grooved roll Rin the rolling direction with the outside
diameter distribution of each mandrel bar B along the
longitudinal direction of each mandrel bar B being reflect-
ed in the adjustment. Therefore, with the method accord-
ingtothe presentinvention, the wall thickness distribution
of the pipe P along the longitudinal direction of the pipe
P can be made more uniform than is possible with the
conventional method.

[0026] Figure 3 gives one example of results of meas-
uring wall thickness distributions of the pipes along the
longitudinal directions of the pipes after drawing and roll-
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ing by the method according to the present invention and
methods pertaining to comparative examples. The No. 1
shown in Figure 3 gives results of drawing and rolling a
pipe by the same method as that stated in the aforemen-
tioned Patent Document 1 using a new mandrel bar (hav-
ing an outside diameter of 248 mm). In a case where a
new mandrel bar is used, the outside diameter distribu-
tion along the longitudinal direction at normal tempera-
ture (see a graph shown with a solid line in Column A in
No. 1 in Figure 3) is uniform (248 mm), thus the outside
diameter distribution along the longitudinal direction at
the time of being used for drawing and rolling (see a graph
shown with a broken line in Column A in No. 1 in Figure
3) exhibits the same tendency as that of the temperature
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar. Therefore, if the temperature
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar after completion of the drawing
and rolling is measured; from the result of this measure-
ment, the outside diameter distribution of the mandrel
bar along the longitudinal direction of the mandrel bar at
the time of being used for drawing and rolling is calculat-
ed; and on the basis of this calculated outside diameter
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar, the setting position (roll gap)
of a predetermined grooved roll in the rolling direction is
adjusted (see Column B in No. 1 in Figure 3), the wall
thickness distribution of the pipe along the longitudinal
direction of the pipe can be made relatively uniform (see
Column C in No. 1 in Figure 3).

[0027] However, in a case where a mandrel bar which
is non-uniformly worn in the longitudinal direction is used
for drawing and rolling a pipe, the setting position adjust-
ment of the grooved roll in the rolling direction on the
basis of the outside diameter distribution of the mandrel
bar along the longitudinal direction of the mandrel bar at
the time of being used for drawing and rolling that was
calculated only from the temperature distribution of the
mandrel bar along the longitudinal direction of the man-
drel bar that was measured after completion of the draw-
ing and rolling cannot make uniform the longitudinal di-
rection wall thickness distribution in the pipe. The No. 2
shown in Figure 3 gives results of drawing and rolling a
pipe by the same method as that stated in the aforemen-
tioned Patent Document 1 using a mandrel bar which is
non-uniformly worn in the longitudinal direction. In the
example given in the No. 2 in Figure 3, with the outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar at normal
temperature , the outside diameter is decreased from the
front edge to the trear edge due to the wear (see a graph
shown with a solid line in Column A in No. 2 in Figure 3),
however, at the time of being used for drawing and rolling,
a thermal expansion which is non-uniform in the longitu-
dinal direction makes substantially uniform the outside
diameter distribution along the longitudinal direction (see
a graph shown with a broken line in Column A in No. 2
in Figure 3). However, adjusting the setting position (roll
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gap) of a predetermined grooved roll in the rolling direc-
tion only on the basis of the temperature distribution of
the mandrel bar along the longitudinal direction of the
mandrel bar that was measured after completion of the
drawing and rolling will result in performing the same ad-
justment as thatin No. 1 (see Column B in No. 2 in Figure
3), regardless of the actual outside diameter distribution
of the mandrel bar along the longitudinal direction of the
mandrel bar at the time of being used for drawing and
rolling being uniform, whereby the wall thickness distri-
bution of the pipe along the longitudinal direction of the
pipe cannot be made uniform (see Column C in No. 2 in
Figure 3).

[0028] The No. 3 shown in Figure 3, which is unlike
the case of the No. 2, gives results of having performed
drawing and rolling of a pipe (results of having performed
drawing and rolling of a pipe using a mandrel bar which
is non-uniformly worn in the longitudinal direction) by a
method which, in calculating the outside diameter distri-
bution of the mandrel bar along the longitudinal direction
of the mandrel bar at the time of being used for drawing
and rolling, takes into account not only the temperature
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar that was measured after com-
pletion of the drawing and rolling, but also the outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar that was measured
at normal temperature. In the example given in the No.
3inFigure 3, the outside diameter distribution of the man-
drel bar along the longitudinal direction of the mandrel
bar that was measured at normal temperature (see a
graph shown with a solid line in Column A in No. 3 in
Figure 3) is also taken into account, thus as compared
to the case of the No. 2, the outside diameter distribution
of the mandrel bar along the longitudinal direction of the
mandrel bar at the time of being used for drawing and
rolling can be calculated with high accuracy. However,
between calculated the outside diameter distribution of
the mandrel bar along the longitudinal direction of the
mandrel bar at the time of being used for drawing and
rolling, and the actual outside diameter distribution of the
mandrel bar along the longitudinal direction of the man-
drel bar at the time of being used for drawing and rolling
that is substantially uniform (see a graph shown with a
broken line in Column A in No. 3 in Figure 3), there is still
an error, thus the adjustment of the setting position (roll
gap) of the grooved roll in the rolling direction is not uni-
form in the longitudinal direction (see Column B in No. 3
in Figure 3), whereby the wall thickness distribution of
the pipe along the longitudinal direction of the pipe cannot
be made sufficiently uniform (see Column C in No. 3 in
Figure 3).

[0029] Contrarily to the methods pertaining to the
above comparative examples (see No. 2 and No. 3 in
Figure 3), the method according to the present invention
(see No. 4 shown in Figure 3) measures the wall thick-
ness distribution of a pipe in the hot state after it being
subjected to the drawing and rolling step using the man-
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drel mill, and on the basis of this measured wall thickness
distribution of the pipe along the longitudinal direction of
the pipe, corrects the outside diameter distribution of the
mandrel bar along the longitudinal direction of the man-
drel bar at the time of being used for drawing and rolling
that has been predicted for the mandrel bar which is in-
serted into the inside of the pipe, thus an outside diameter
distribution substantially equivalent to the actual outside
diameter distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar which is performing
drawing and rolling (see a graph shown with a broken
line given in Column A in No. 4 in Figure 3) can be cal-
culated. And, with the method according to the present
invention, on the basis of this calculated outside diameter
distribution of the mandrel bar along the longitudinal di-
rection of the mandrel bar (i.e., a longitudinal direction
outside diameter distribution which is substantially uni-
form), the setting position (roll gap) of the grooved roll in
the rolling direction is adjusted (see Column B in No. 4
in Figure 3), thus the wall thickness distribution of the
pipe longitudinal direction along the longitudinal direction
of the pipe can be made uniform (see Column C in No.
4 in Figure 3).

Claims

1. A method for manufacturing a seamless pipe or tube
including a step of drawing and rolling a pipe or tube,
into the inside of which a mandrel bar is inserted, by
a mandrel mill provided with a plurality of rolling
stands in which a plurality of grooved rolls are dis-
posed respectively, the method being character-
ized in that it comprises:

a first step of measuring an outside diameter
distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar at normal
temperature;

a second step of measuring a temperature dis-
tribution of the mandrel bar along the longitudi-
nal direction of the mandrel bar after it being
used for the drawing and rolling step;

a third step of measuring a wall thickness distri-
bution of a pipe or tube in the hot state after it
being subjected to drawing and rolling with the
mandrel bar being inserted thereinto, along the
longitudinal direction of the pipe or tube;

a fourth step of, on the basis of the outside di-
ameter distribution of the mandrel bar along the
longitudinal direction of the mandrel bar at nor-
mal temperature that has been measured at the
first step, and the temperature distribution of the
mandrel bar along the longitudinal direction of
the mandrel bar that has been measured at the
second step, predicting an outside diameter dis-
tribution of the mandrel bar along the longitudi-
nal direction of the mandrel bar at the time of
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being used for drawing and rolling, and correct-
ing the predicted outside diameter distribution
of the mandrel bar along the longitudinal direc-
tion of the mandrel bar on the basis of the wall
thickness distribution of the pipe or tube along
the longitudinal direction of the pipe or tube that
has been measured at the third step, thereby
calculating the outside diameter distribution of
the mandrel bar along the longitudinal direction
of the mandrel bar at the time of being used for
drawing and rolling; and

a fifth step of, when inserting the mandrel bar
into the inside of a pipe or tube at the next timing
for being used for drawing and rolling, adjusting
the setting position of the grooved roll in the roll-
ing direction on the basis of the outside diameter
distribution of the mandrel bar along the longi-
tudinal direction of the mandrel bar that has been
calculated at the fourth step.
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