EP 3 028 783 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 028 783 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication:
08.06.2016 Bulletin 2016/23

(21) Application number: 14863868.7

(22) Date of filing: 12.11.2014

(51) IntClL:

B21B 39/00 (2006.07) B21B 39/14 (2006.07)

B21C 47]14(2006.01)

(86) International application number:

PCT/JP2014/080699

(87) International publication number:

WO 2015/076316 (28.05.2015 Gazette 2015/21)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FRGB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 19.11.2013 JP 2013238585

(71) Applicants:
* Nippon Steel & Sumikin Stainless Steel
Corporation
Chiyoda-ku
Tokyo 100-0004 (JP)
* Kotobuki Sangyo Co., Ltd.
Sapporo-shi, Hokkaido 060-0033 (JP)

(72) Inventors:

« NAKAMURA, Yoshitaka
Tokyo 100-0004 (JP)

¢ ISHIBASHI, Hironori
Tokyo 100-0004 (JP)

¢ SADANO, Yutaka
Tokyo 100-0005 (JP)

¢ YOSHIZAWA, Sadao
Sapporo-shi
Hokkaido 063-0833 (JP)

(74) Representative: Chapman, Patrick

Haseltine Lake LLP
Redcliff Quay

120 Redcliff Street
Bristol BS1 6HU (GB)

(54) ROD-SHAPED STEEL MATERIAL GUIDING METHOD AND GUIDING DEVICE

(67)  To prevent generation of scratches of straight
stocks and improve quality of the straight stocks, and
obtain a stable ring shape.

Between a pinch roll P and a laying head H, first to
third guidance equipments G1, G2, and G3 for guiding
straight stocks are disposed, the first guidance equip-
ment G1 on the most upstream side includes a plurality
of bend forming roller guides G11 and G12 for giving a
curvature enabling bending in a laying head H direction

to the above-described straight stocks, the second guid-
ance equipment G2 includes a plurality of directing roller
guides G21 and G22 that guide the above-described
straight stocks downstream, and the third guidance
equipment on the most downstream side is contiguous
to the second guidance equipment G2 and includes a
plurality of bend-back forming roller guides G31 and G32
for bending back the above-described straight stocks in
the laying head H direction to make them straight.
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Description
Technical Field

[0001] The presentinvention relates to a guiding meth-
od and a guiding apparatus for straight stocks including
bar steels and wire rods.

Background Art

[0002] When manufacturing a steel product into
straight stocks by hotrolling, in a hot rolling line disclosed
in Japanese Laid-open Patent Publication No.
2010-99669, for example, a heating furnace, a roughing
mill, an intermediate rolling mill, a finishing mill, a final
finishing mill, and alaying head are arranged in sequence
from an upstream side to a downstream side, and be-
tween the above-described finishing mill and final finish-
ing mill, a plurality of water-cooling apparatuses to cool
a wire rod are provided.

[0003] Generally, between the final finishing mill and
the laying head, a pinch roll stand is disposed and down-
stream thereof, a guiding means for directing the above-
described wire rod to the laying head is disposed, which
is not disclosed in the above-described Japanese Laid-
open Patent Publication.

[0004] Then, the above-described laying head is
placed obliquely at a predetermined angle relative to the
above-described pinch roll stand, and when guiding a
wire rod small in diameter to the above-described laying
head from the pinch roll side at high speed, a pipe guide
(guiding pipe) is used as the guiding means. The above-
described pipe guide is disposed between the pinch roll
stand and the laying head and has a convexly curved
shape.

Prior Art Document
Patent Document

[0005] Patent Document 1: Japanese Laid-open Pat-
ent Publication No. 2010-99669

Summary of the Invention
Problems to be solved by the Invention

[0006] At the time of guiding of a wire rod, when the
above-described wire rod having a small diameter and
running at high speed that has been discharged from the
pinch roll is guided to the laying head by the pipe guide,
when the wire rod comes into contact with an inner sur-
face of the above-described pipe guide, the contact caus-
es scratches, and further by the contact, speed variations
of the wire rod are caused, to thereby cause a problem
that a good ring cannot be formed by the laying head. In
other words, the above-described scratches and speed
variations of the wire rod make it impossible to obtain
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stable ring formation, to result in a problem that should
be solved finally in terms of the quality of the wire rod
and operational matters.

[0007] An object of the present invention is to prevent
generation of scratches of straight stocks and improve
quality of the straight stocks, and to obtain a stable ring
shape.

Means for solving the problems

[0008] A first feature of the present invention lies in a
guiding method for guiding straight stocks from a pinch
roll on a downstream side of a final finishing mill in a hot
rolling line to a laying head disposed at a position dis-
placed downward from a position facing the pinch roll
with a space left therebetween on a downstream side of
the pinchroll. ltincludes: while guiding the straight stocks
to the downstream side by a plurality of rollers of bend
forming roller guides, bend forming the straight stocks in
alaying head direction; and while bend-back forming the
bent-formed straight stocks in the laying head direction
by a plurality of rollers of bend-back forming roller guides
on the downstream side, guiding the straight stocks to
the laying head.

[0009] A second feature of the present invention lies
in a straight stocks guiding apparatus including: a bend-
ing and guidance equipment and a bending-back and
guidance equipment disposed for guiding straight stocks
from a pinch roll on a downstream side of a final finishing
mill in a hot rolling line to a laying head. The bending and
guidance equipment and the bending-back and guidance
equipment are mounted on a supporting means. The lay-
ing head is disposed at a position displaced downward
from a position facing the pinch roll with a space left from
the pinch roll on a downstream side of the pinch roll. The
bending and guidance equipment on an upstream side
includes a plurality of bend forming roller guides for guid-
ing the straight stocks to the downstream side by a plu-
rality of rollers and giving a curvature enabling bending
in alaying head direction to the straight stocks. The bend-
ing-back and guidance equipment includes a plurality of
bend-back forming roller guides for bending back the
straight stocks bent by the bending and guidance equip-
ment on the upstream side in the laying head direction
by a plurality of rollers to form the straight stocks linearly
and guiding the straight stocks to the laying head. The
rollers in the respective bend forming roller guides and
the respective bend-back forming roller guides are each
easily rotatably attached to a roller pin via a bearing part.
[0010] A third feature of the present invention includes
the above-described second feature, and lies in that it
includes a guidance equipment for intermediate mill dis-
posed between the bending and guidance equipment
and the bending-back and guidance equipment, in which
the guidance equipment for intermediate mill includes a
plurality of directing roller guides for guiding the straight
stocks along a downward inclined direction by a plurality
of rollers and directing the straight stocks to the bending-
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back and guidance equipment.

[0011] A fourth feature of the present invention in-
cludes the above-described second or third feature, and
lies in that a center guide is provided in the roller guides
of the respective guidance equipments.

[0012] A fifth feature of the present invention includes
any one of the above-described second to fourth fea-
tures, and lies in that the guidance equipments are each
constituted by at least two consecutive roller guides, and
the roller guides each combine at least three rollers.
[0013] Asixth feature of the presentinvention includes
any one of the above-described second to fourth features
and includes the above-described fifth feature, and lies
in that the combination of the three rollers is made by two
rollers disposed on one side of an upper side and a lower
side and a single roller disposed on the other side, the
adjacent combinations of the three rollers in both the
bend forming roller guides are in a mutually inverted po-
sitional relationship, and the adjacent combinations of
the three rollers in both the bend-back forming roller
guides are in a mutually inverted positional relationship.
[0014] A seventh feature of the present invention in-
cludes any one of the above-described second to sixth
features, and lies in that

theroller guides inthe guidance equipments eachinclude
roller eccentricity adjusting mechanisms for adjusting po-
sitions of the rollers.

[0015] An eighth feature of the present invention in-
cludes any one of the above-described second to sev-
enth features, and lies in that

the roller guides in the guidance equipments are each
mounted on a base plate being the supporting means so
as to be replaceable singly.

[0016] A ninthfeature of the presentinvention includes
any one of the above-described second to eighth fea-
tures, and lies in that

the roller guides in all the guidance equipments are the
same in constitution.

[0017] Atenthfeature of the presentinventionincludes
any one of the above-described second to ninth features,
and lies in that

a member with a small friction coefficient is used for a
bearing of the bearing part.

[0018] An eleventh feature of the present invention in-
cludes any one of the above-described second to tenth
features, and lies in that

a resin-made seal is disposed on the bearing part.

Advantageous Effect of the Invention

[0019] Accordingtothe presentinvention, asthe bend-
ing and guidance equipment, bend forming roller guides
are provided and as the bending-back and guidance
equipment, bend-back forming roller guides are provid-
ed, to thereby enable bend guiding and linear guiding of
straight stocks, resulting in that it is possible to make the
guiding of the above-described straight stocks to a laying
head smooth, prevent generation of scratches on a pipe
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guide thathas been used conventionally, improve quality,
avoid coming into contact with a quill pipe inside the lay-
ing head, and form a stable ring.

Brief Description of Drawings
[0020]

FIG. 1 is a front view illustrating a straight stocks
guiding apparatus according to the present inven-
tion, and is a view in which a part of a bed plate is
cut out;

FIG. 2 is an enlarged front view illustrating a first
bend forming roller guide in a first guidance equip-
ment ofthe straight stocks guiding apparatus accord-
ing to the present invention;

FIG. 3 is an enlarged side view illustrating the first
bend forming roller guide in the first guidance equip-
ment ofthe straight stocks guiding apparatus accord-
ing to the present invention;

FIG. 4 is an enlarged plan view illustrating the first
bend forming roller guide in the first guidance equip-
ment ofthe straight stocks guiding apparatus accord-
ing to the present invention;

FIG. 5 is a cross-sectional view illustrating a roller
attached state of the first bend forming roller guide
in the first guidance equipment of the straight stocks
guiding apparatus according to the presentinvention
in an enlarged manner;

FIG. 6 is a cross-sectional view illustrating a relation-
ship between respective rollers of the first bend form-
ing roller guide and a center guide in the first guid-
ance equipment of the straight stocks guiding appa-
ratus according to the present invention in an en-
larged manner;

FIG. 7(i) to FIG. 7(iii) are constitution diagrams each
for explaining interactions of respective rollers in the
first guidance equipment and second and third guid-
ance equipments of the straight stocks guiding ap-
paratus according to the present invention; and
FIG. 8 is an enlarged side view illustrating an exit
guide of a pinch roll in the straight stocks guiding
apparatus according to the present invention.

Best Mode for Carrying out the Invention

[0021] There will be explained a straight stocks guiding
apparatus according to the present invention with refer-
ence to the drawings.

[0022] The straight stocks guiding apparatus illustrat-
edinFIG. 1includes: afirstguidance equipment G1 being
a bending and guidance equipment; a second guidance
equipment G2 being a guidance equipment for interme-
diate mill; and a third guidance equipment G3 being a
bending-back and guidance equipment in order to guide
straight stocks from a pinch roll P disposed on a down-
stream side of a final finishing mill in a hot-rolling line to
a laying head H.
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[0023] InFIG. 1, the laying head H on the most down-
stream side (right side in the drawing) is disposed at a
position displaced downward from a position facing the
pinch roll with a space left from the pinch roll P on a
downstream side of the pinch roll. Thatis, the laying head
H is disposed in a downward inclined direction with a
space left from the pinch roll P on the downstream side.
[0024] Between the pinch roll P and the laying head H,
a base plate 1 having a substantially "upwardly curved
shape" is disposed. A bed plate 1a having the same
shape is overlaid on the front surface of the base plate
1, and the first, second and third guidance equipments
G1, G2,and G3 are removably mounted on this bed plate.
[0025] The first guidance equipment G1 will be ex-
plained with reference to FIG. 1 to FIG. 6.

[0026] In FIG. 1, the first guidance equipment G1 on
the upstream side includes a plurality of bend forming
roller guides (two bend forming roller guides G11 and
G12intheillustrated example). The firstand second bend
forming roller guides G11 and G12 are to guide the
above-described straight stocks to a laying head H di-
rection and have a function to bend form the above-de-
scribed straight stocks downward in FIG. 1, which is the
laying head H direction.

[0027] The first bend forming roller guide G11, which
is one of the first and second bend forming roller guides
G11 and G12, will be explained.

[0028] In FIG. 2 to FIG. 4, the first bend forming roller
guide G11 includes a guide unit 2. The guide unit 2 is
attachably/detachably mounted on the bed plate 1a by
mounting bolts 3, and this bed plate is fixed to the front
surface of the base plate by fixing bolts 4 (FIG. 1). The
first bend forming roller guide G11 is replaceable with a
new one singly with respect to the base plate 1 via the
guide unit 2.

[0029] A plurality of rollers 5, 6, and 7 are provided in
the guide unit 2. In the example of the guide unit 2 illus-
trated in FIG. 2, the two rollers 5 and 6 are provided on
the upper side and the single roller 7 is provided on the
lower side, and a line connecting centers of the respective
rollers forms an inverted triangle. The rollers 5, 6, and 7
give a bending force to draw a gentle circular arc in the
laying head H direction to the above-described straight
stocks to guide them to the downstream side (right side
in FIG. 1).

[0030] In FIG. 3 to FIG. 5, the rollers 5, 6, and 7 are
each easily rotatably attached to each roller pin 8 via a
bearing part 9. A member with a small friction coefficient
(for example, ceramic, or the like) is used for a bearing
9a of the bearing part 9, to thereby make it possible to
suppress heat generation with respect to rotation of the
roller corresponding to a running speed of the straight
stocks. For the bearings 9a illustrated in FIG. 3 and FIG.
5, a ball bearing having balls 9b disposed thereinside is
used. According to the example illustrated in FIG. 5, in
the bearing part 9, a resin-made seal 9c is provided on
both ends of the roller 6, to thereby prevent extraneous
matters such as scales from entering the inside and make
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it possible to suppress heat generation with the roller
rotating at high speed. Also in the bearing parts of the
other rollers 5 and 7 similarly (in FIG. 3, only the bearing
part 9 of the roller 7 is illustrated), resin-made seals are
provided.

[0031] InFIG.5, 9d denotes a washer and 9e denotes
a spacer.
[0032] In FIG. 2 to FIG. 5, a gear wheel 10 rotatably

attached to an upper plate portion of the guide unit 2 is
integrally joined to an upper portion of each of the roller
pins 8. The respective roller pins 8 are eccntrically joined
to the gear wheels 10. Further, a lower end portion of
each of the roller pins 8 is borne by an eccentric piece
11 rotatably attached to a lower plate portion of the guide
unit 2. The respective roller pins 8 are eccntrically con-
nected to the eccentric pieces 11.

[0033] In FIG. 2, FIG. 4, and FIG. 6, inside the guide
unit 2 of the first bend forming roller guide G11, a center
guide 17 is provided. The center guide 17 is fixed to the
guide unit 2 by center guide fixing bolts 18, and a tip
portion (left end portion in FIG. 6) of the center guide 17
is protruded from the guide unit. The center guide 17 is
to bring the straight stocks into the space between the
rollers 5 and 6 on the upper side and the roller 7 on the
lower side in FIG. 6. Then, from entering an entrance 17a
to passing through an exit 17b of the center guide 17
illustrated in FIG. 6, the straight stocks are reduced by
each of the rollers 5, 6, and 7 to be bent in the laying
head H direction.

[0034] The thin straight stocks to run at high speed
tend to swing up and down orright and left during running,
and therefore the center guide 17 has a role of helping
the above-described straight stocks passing through the
inside of the guide unit 2 to run straight to make directing
and reduction by the rollers 5, 6, and 7 secure.

[0035] The first bend forming roller guide G11 illustrat-
ed in FIG. 2 to FIG. 4 is provided with roller eccentricity
adjusting mechanisms 12 for adjusting positions (reduc-
tion positions) of the rollers 5, 6, and 7 respectively.
[0036] The eccentricity adjusting mechanisms 12 each
include: the gear wheel 10; the eccentric piece 11; a pin-
ion shaft 13; and a pinion 14. Each of the pinion shafts
13 is rotatably borne by a pedestal 15. The respective
pedestals 15 are firmly fixed onto the guide unit 2 by
mounting bolts 16. Each of the pinions 14 is attached to
the pinion shaft 13 to mesh with the gear wheel 10.
[0037] By rotation operations of the respective pinion
shafts 13, the respective pinions 14 rotate and with the
rotations of the respective pinions, the respective gear
wheels 10 rotate, and thereby the respective roller pins
8 attached to the rotating gear wheels in an eccentric
state also rotate and the respective rollers 5, 6, and 7 are
made eccentric (move), resulting that the reduction po-
sitions can be adjusted.

[0038] In FIG. 1 and FIG. 2, the other second bend
forming roller guide G12 in the first guidance equipment
G1 is disposed adjacently to the one first bend forming
roller guide G11 on the downstream side thereof (right
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side in FIG. 1) with a space left therebetween. The con-
stitution of the second bend forming roller guide G12 is
the same as that of the first bend forming roller guide
G11.Forthisreason, as for reference numerals and sym-
bols denoting components of the second bend forming
roller guide G12 common to those of the first bend form-
ingroller guide G11, the reference numerals and symbols
used during the explanation of the first bend forming roller
guide are used as they are.

[0039] Thedifference of the second bendformingroller
guide G12 from the first bend forming roller guide G11
is that as illustrated in FIG. 1, the second bend forming
roller guide is half rotated (rotated by 180° clockwise)
from the first bend forming roller guide to be mounted on
the base plate 1. For this reason, dispositions of the com-
ponents of the second bend forming roller guide G12 are
positioned in aninverted manner from the first bend form-
ing roller guide G11. As a result, of the second bend
forming roller guide G12, two rollers 5 and 6 are disposed
onthelowerside in FIG. 1 and asingle roller 7 is disposed
on the upper side in the same drawing.

[0040] As above, the first guidance equipment G1 en-
ables smooth guiding to the laying head in a manner that
the first and second bend forming roller guides G11 and
G12 having the same constitution are aligned contigu-
ously on the base plate 1 (bed plate 1a) so as to be in-
verted to each other and are adjacently disposed in a
form in which the combination of the two upper rollers 5
and 6 and the single lower roller 7 and the inverted com-
bination (combination of the single upper roller 7 and the
two lower rollers 5 and 6) are one set and a curvature
enabling the straight stocks to bend in the laying head H
direction is made.

[0041] There will be explained the second guidance
equipment G2 with reference to FIG. 1.

[0042] The second guidance equipment G2 is contig-
uous to the above-described first guidance equipment
G1 on the downstream side thereof. The second guid-
ance equipment G2 includes a plurality of directing roller
guides (two directing roller guides G21 and G22 in the
illustrated example). The first and second directing roller
guides G21 and G22 have a function to guide the above-
described straight stocks along the above-described
downward inclined direction to direct them to the third
guidance equipment G3.

[0043] Each constitution of the first and second direct-
ing roller guides G21 and G22 is the same as that of the
above-described first and second bend forming roller
guides G11 and G12. For this reason, as for reference
numerals and symbols denoting components of the first
and second directing roller guides G21 and G22 common
to those of the first and second bend forming roller guides
G11 and G12, the reference numerals and symbols used
during the explanation of the first and second bend form-
ing roller guides G11 and G12 are used as they are.
[0044] Thedifference liesin disposition positions of the
first and second directing roller guides G21 and G22 that
are provided contiguously.
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[0045] That is, the first guidance equipment G1 and
the second guidance equipment G2 are different in that
the first and second bend forming roller guides G11 and
G12 placed onthe leftside in FIG. 1 are in a state inverted
to each other, while each of both the first and second
directing roller guides G21 and G22 includes rollers 5
and 6 positioned on the upper side and a roller 7 posi-
tioned on the lower side and therefore the firstand second
directing roller guides G21 and G22 are notin an inverted
state.

[0046] The relationship between the adjacent first di-
recting roller guide G21 and second bend forming roller
guide G12 is that the roller 7 of the one first directing
roller guide (right in FIG. 1) is positioned on the lower
side and the roller 7 of the other second bend forming
roller guide (left) is positioned on the upper side, resulting
inthatthe second bend formingroller guide G12is mount-
ed on the base plate 1 so as to be inverted.

[0047] The first and second directing roller guides G21
and G22 can direct the straight stocks passing through
the center guide 17 by their upper rollers 5 and 6 and
their lower rollers 7.

[0048] In roller eccentricity adjusting mechanisms 12
in the first and second directing roller guides G21 and
G22 illustrated in FIG. 1, directing positions of the rollers
5, 6, and 7 can be adjusted by their eccentric operations.
[0049] There will be explained the third guidance
equipment G3 with reference to FIG. 1

[0050] The third guidance equipment G3 is contiguous
to the above-described second guidance equipment G2
on the downstream side thereof, and includes a plurality
of bend-back forming roller guides (two bend-back form-
ing roller guides G31 and G32 in the illustrated example)
for bending back the above-described straight stocks to
make the guiding to the laying head H smooth.

[0051] The first and second bend-back forming roller
guides G31 and G32 achieve the guiding of the above-
described straight stocks to the laying head H, and have
afunction for bending back the above-described straight
stocks being guided in a bent state and forming them
linearly in order to make the guiding to the laying head
smooth. In other words, the first and second bend-back
forming roller guides G31 and G32 constituting the third
guidance equipment G3 have a function to linearly form
the straight stocks running while being guided by the sec-
ond guidance equipment G2 in a bent state in order to
prevent the straight stocks from running directly toward
the laying head H direction and coming into contact with
a quill pipe Ha being a guiding pipe in the laying head.
[0052] Each constitution of the first and second bend-
back forming roller guides G31 and G32 is the same as
that of the first and second bend forming roller guides
G11 and G12. For this reason, as for reference numerals
and symbols denoting components of the first and sec-
ond bend-back forming roller guides G31 and G32 com-
mon to those of the first and second bend forming roller
guides G11 and G12, the reference numerals and sym-
bols used during the explanation of the first and second
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bend forming roller guides are used as they are.

[0053] Regarding disposition positions of rollers 5, 6,
and 7, the first guidance equipment G1 and the third guid-
ance equipment G3 are different in that the first bend
forming roller guide G11 has a combination of the two
upper rollers 5 and 6 and the single lower roller 7, while
the first bend-back forming roller guide G31 has a com-
bination of the single upper roller 7 and the two lower
rollers 5 and 6. Then, the first guidance equipment G1
and the third guidance equipment G3 are different in that
the second bend forming roller guide G12 has a combi-
nation of the single upper roller 7 and the two lower rollers
5 and 6, while the second bend-back forming roller guide
G32 has a combination of the two upper rollers 5 and 6
and the single lower roller 7.

[0054] Further, the first and second bend-back forming
roller guides G31 and G32 are different from the firstbend
forming roller guide in that the first and second bend-
back formingroller guides G31 and G32 are each inclined
by a predetermined angle toward the clockwise side in
FIG. 1 relative to the first bend forming roller guide G11
to be mounted on the bed plate 1a.

[0055] The dispositions of the rollers 5, 6, and 7 of the
first bend-back forming roller guide G31 are in a state
inverted to those of the rollers 5, 6, and 7 of the second
directing roller guide G22 adjacent on the upstream side
(left side in FIG. 1).

[0056] As illustrated in FIG. 1, in the third guidance
equipment G3, the first and second bend-back forming
roller guides G31 and G32 with their combinations of the
rollers 5, 6, and 7 being inverted to each other are dis-
posed contiguously, and in order to prevent the bent
straight stocks guided by the second guidance equip-
ment G2 from proceeding according to the curvature, the
rollers of respective groups of the first and second bend-
back forming roller guides bend back the straight stocks
in the laying head H direction and correct them straight
to smoothly guide them to the quill pipe Ha in the laying
head H along the straight line.

[0057] There will be explained interactions of six
groups of the rollers 5, 6, and 7 of the respective first,
second, and third guidance equipments G1, G2, and G3
illustrated in FIG. 1 with reference to FIG. 7(i) to FIG. 7 (iii).
[0058] Incidentally, in FIG. 7(i) to FIG. 7(iii), in order to
distinguish the respective rollers of the combinations in
the six groups of the rollers from one another, reference
numerals and symbols 5A1 to 5A6 are used for the rollers
5 illustrated in FIG. 1, reference numerals and symbols
6A1 to 6A6 are used for the rollers 6, and reference nu-
merals and symbols 7A1 to 7A6 are used for the rollers 7.
[0059] In the first guidance equipment G1 in FIG. 7(i),
first three-point bending of the straight stocks is per-
formed through reductions performed by three of the roll-
ers 5A1, 7A1, and 6A1 of the first bend forming roller
guide G11, and next second three-point bending of the
straight stocks is performed through reductions per-
formed by three of the rollers 7A1 and 6A1 and the roller
6A2 of the second bend forming roller guide G12 in total,
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and continuously third three-point bending of the straight
stocks is performed through reductions performed by
three of the roller 6A1, and the rollers 6A2 and 7A2 of
the second bend forming roller guide G12 in total, and
further fourth three-point bending of the straight stocks
is performed through reductions performed by three of
therollers 6A2, 7A2, and 5A2 of the second bend forming
roller guide G12.

[0060] Therefore, in acourse where the straight stocks
are guided to the downstream side by the first bend form-
ing roller guide G11 and the second bend forming roller
guide G12, a bending force is given to the straight stocks
four times by the group of the inverted rollers 5A1, 7A1,
and 6A1 and the group of the rollers 5A2, 7A2, and 6A2,
and forming to draw a gentle circular arc is performed
along the laying head H direction.

[0061] In the second guidance equipment G2 in FIG.
7(ii), the bent-formed straight stocks are smoothly guided
to the third guidance equipment G3 by the rollers 5A3,
7A3, and 6A3 of the first directing roller guide G21 and
the rollers 5A4, 7A4, and 6A4 of the second directing
roller guide G22.

[0062] Inthe third guidance equipment G3in FIG. 7(iii),
first three-point bending of the straight stocks is per-
formed through reductions performed by three of the roll-
ers 6A5, 7A5, and 5A5 of the first bend-back forming
roller guide G31, and next second three-point bending
of the straight stocks is performed through reductions
performed by three of the rollers 7A5 and 5A5 and the
roller 5A6 of the second bend-back forming roller guide
G32 in total, and continuously third three-point bending
of the straight stocks is performed through reductions
performed by three of the roller 5A5, and the rollers 5A6
and 7A6 of the second bend-back forming roller guide
G32 in total, and further fourth three-point bending of the
straight stocks is performed through reductions per-
formed by three of the rollers 5A6, 7A6, and 6A6 of the
second bend-back forming roller guide G32.

[0063] Therefore, in acourse where the straight stocks
are guided to the downstream side by the first bend-back
formingroller guide G31 and the second bend-back form-
ing roller guide G32, a bending force is given to the
straight stocks four times by the group of the inverted
rollers 6A5, 7A5, and 5A5 and the group of the rollers
5A6, 7A6, and 6A6, and correct-forming of the straight
stocks to extend linearly along the laying head H direction
is performed.

[0064] As above, in the first and second bend forming
roller guides G11 and G12, the combination of three roll-
ers being the rollers 5A1, 6A1, and 7A1 and the combi-
nation of three rollers being the rollers 5A2, 6A2, and 7A2
are continued downstream, and in the first and second
directing roller guides G21 and G22, the combination of
three rollers being the rollers 5A3, 6A3, and 7A3 and the
combination of three rollers being the rollers 5A4, 6A4,
and 7A4 are continued downstream, and in the first and
second bend-back forming roller guides G31 and G32,
the combination of three rollers being the rollers 5A5,
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6A5, and 7A5 and the combination of three rollers being
the rollers 5A6, 6A6, and 7A6 are continued downstream,
and thereby bend-forming, directing, and bend-back
forming of the straight stocks are performed smoothly
and securely.

[0065] As illustrated in FIG. 1, at the exit side of the
pinch roll P, an exit guide 19 is disposed.

[0066] The exit guide 19 is to guide the straight stocks
pressed out from the pinch roll P to the first bend forming
roller guide G11 in the first guidance equipment G1 po-
sitioned on the most upstream side.

[0067] Asillustratedin FIG. 1 and FIG. 8, the exit guide
19 is provided with a guide box 20. The guide box 20 is
mounted on the bed plate 1a by mounting bolts 21. A
cylindrical delivery guide 22 is fixed inside the guide box
20 by a fixing bolt 23. A tip portion side of the delivery
guide 22 (left end portion side in FIG. 1) is protruded from
the inside of the guide box 20 toward a space facing the
pinchroll P. The straight stocks discharged from the pinch
roll P pass through an inner hole 22a of the delivery guide
22 to be guided to the center guide 17 of the first bend
forming roller guide G11.

[0068] A reference numeral and symbol 24 illustrated
in FIG. 8 denotes a roll cooling water nozzle.

[0069] Next, there will be explained a straight stocks
guiding method of the present invention.

[0070] As illustrated in FIG. 1, in a hot rolling step,
straight stocks discharged from a final finishing mill are
then guided to the pinch roll P and are pressed out from
the pinch roll to proceed to the two consecutive first and
second bend forming roller guides G11 and G12 of the
first guidance equipment G1 on the most upstream side,
where a bending force is given to the straight stocks by
the rollers 5, 6, and 7 and the straight stocks are guided
to the laying head H direction sequentially while drawing
a gentle downward curve, and then the straight stocks
proceed to the two consecutive first and second directing
roller guides G21 and G22 of the second guidance equip-
ment G2, where the straight stocks are guided to the
downstream side by the rollers along the downward in-
clined direction, and further the straight stocks proceed
to the two consecutive first and second bend-back form-
ing roller guides G31 and G32 of the third guidance equip-
ment G3, where bending of the straight stocks is gradu-
ally returned to an original state by the rollers and the
straight stocks become straight and then are guided to
the laying head H, and by the laying head, the straight
stocks are formed into a ring shape to be discharged.
[0071] There will be explained operations of the roller
eccentricity adjusting mechanisms 12 illustrated in FIG.
1 and FIG. 2. When all or one of the pinion shafts 13 is
rotated in the first and second bend forming roller guides
G11 and G12, the first and second directing roller guides
G21 and G22, and the first and second bend-back form-
ing roller guides G31 and G32, the gear wheels/gear
wheel 10 rotate/rotates via the pinions/pinion 14 and all
orone ofthe rollers 5, 6, and 7 corresponding to the roller
pins eccntrically rotates through the roller pins/roller pin
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8 rotating simultaneously, and thereby positions of the
rollers (reduction positions in the respective bend forming
roller guides G11 and G12 and the respective bend-back
forming roller guides G31 and G32, and directing posi-
tions in the first and second directing roller guides G21
and G22) are adjusted, to thereby enable optimum form-
ing and guiding.

[0072] According the illustrated present invention, be-
tween the pinch roll P and the laying head H, the rollers
5, 6,and 7 are disposedin place of a pipe guide explained
in a conventional example, thereby making it possible to
preventgeneration of scratches of the straight stocks and
improve their quality, and form a stable ring shape.
[0073] Further, the laying head H has the linear quill
pipe Ha in the inside thereof, and when an inner surface
of this quill pipe and the straight stocks come into contact
with each other, the contact causes scratches and further
by the contact, speed variations of the straight stocks are
caused, to thereby cause a risk that a good ring cannot
be formed. However, according to the illustrated present
invention, by disposing the rollers 5, 6, and 7, the gen-
eration of scratches can be prevented. Then, the straight
stocks having had the curvature provided thereto pro-
ceed to the laying head side (lower side) along the cur-
vature, to then come into contact with the inside of the
quill pipe Ha to cause a problem of ring forming, but the
straight stocks having had the curvature provided thereto
are corrected straight (bent back), so that the contact
inside the quill pipe can be prevented, and further it is
also useful for preventing the rearmost end tail of the
straight stocks from being whipping shaped and a stable
ring can be formed.

[0074] Although on the top surface of the base plate
1, the bed plate 1a as a part of the base plate 1 is overlaid
in the example illustrated in FIG. 1 and FIG. 2, the bed
plate is not necessarily required to be used.

[0075] Although the first guidance equipment G1 is
constituted by the two consecutive roller guides G11 and
G12, the second guidance equipment G2 is constituted
by the two consecutive roller guides G21 and G22, and
the third guidance equipment G3 is constituted by the
two consecutive roller guides G31 and G32 in the exam-
ple illustrated in FIG. 1, all or one of the guidance equip-
ments may also be constituted by three or more consec-
utive roller guides. Then, since the roller guides G11,
G12, G21, G22, G31, and G32 in the first, second and
third guidance equipments G1, G2, and G3 are each
mountable on and removable from the base plate 1 sin-
gly, replacement of the single roller guide can be per-
formed as necessary and there is an advantage of mak-
ing it easy to perform mounting and maintenance, but
mounting/removing singly is not necessarily an indispen-
sable condition. Further, each of the roller guides G11,
G12, G21, G22, G31, and G32 can be placed so as to
counterrotate and their dispositions can be selected with-
out any inhibition, but the present invention is not neces-
sarily limited to this disposition example. Furthermore,
since for all the respective roller guides G11, G12, G21,
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G22, G31, and G32 in the illustrated example, one with
the same structure is used, a decrease in cost of manu-
facture can be achieved and as long as placement posi-
tions of the respective roller guides are set on the bed
plate 1a beforehand, any roller guide can be used as it
is, so that there is an advantage of facilitating mounting
and removing workability and maintenance work, but all
the roller guides do not necessarily have to have the
same structure. In the two consecutive roller guides G11
and G12, their groups of rollers are disposed so as to be
inverted to each other, and in the two consecutive roller
guides G31 and G32 similarly, their groups of rollers are
also disposed so as to be inverted to each other, and
thereby four bend formings become possible in the
former case and four bend-back formings become pos-
sible in the latter case, resulting in that forming of the
straight stocks can be performed smoothly and securely
and smooth guiding to the laying head H becomes pos-
sible.

[0076] In the two consecutive roller guides G21 and
G22 illustrated in FIG. 1, both the adjacent groups of
rollers are aligned without being disposed so as to be
inverted to each other to make directing smooth, but like
the respective groups of rollers in the two consecutive
roller guides G11 and G12, they may also be disposed
so as to be inverted to each other.

[0077] The example where members with a small fric-
tion coefficient are used for the bearing 9a of the bearing
part 9 and the seal 9c is described, which means that the
above-described members are selectively used accord-
ing to the speed of the straight stocks, and the members
are not necessarily limited to the above-described exam-
ple.

[0078] Although itis designed so that the first, second,
and third guidance equipments G1, G2, and G3 are dis-
posed, to thereby perform guiding and forming of the
above-described straight stocks smoothly in the example
illustrated in FIG. 1, the second guidance equipment G2
aiming at guiding does not necessarily have to be dis-
posed. When the second guidance equipment G2 is not
disposed, it is designed so that the first guidance equip-
ment G1 bends the straight stocks to guide them to the
third guidance equipment G3 directly and the third guid-
ance equipment G3 bends back the straight stocks here
to guide them to the laying head H. Then, in the example
illustrated in FIG. 1, as for the one first directing roller
guide G21 in the second guidance equipment G2, the
above case is treated by a method of changing the re-
duction positions of the respective rollers 5, 6, and 7 by
the roller eccentricity adjusting mechanisms 12, or by a
method of adjusting, of the first directing roller guide G21
in the second guidance equipment, the distance from and
the inclination relative to the second bend forming roller
guide G12 in the first guidance equipment G1. As for the
other second directing roller guide G22 as well, the above
case is treated by a method of changing the reduction
positions of the respective rollers 5, 6, and 7 by the roller
eccentricity adjusting mechanisms 12, or by a method of
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adjusting, of the second directing roller guide G22 in the
second guidance equipment G2, the distance from and
the inclination relative to the first bend-back forming roller
guide G31 in the third guidance equipment G3.

[0079] Although in the illustrated example, it is de-
signed so that the roller eccentricity adjusting mecha-
nisms 12 are provided in the respective roller guides G11,
G12, G21, G22, G31, and G32 to arbitrarily change the
reduction positions or the directing positions of the re-
spective rollers 5, 6, and 7, to thereby enable optimum
forming and guiding of the above-described straight
stocks, the roller eccentricity adjusting mechanisms are
not necessarily required to be provided.

[0080] Although in the example illustrated in FIG. 1, in
order to facilitate positionings of the firstand second bend
forming roller guides G11 and G12, the first and second
directing roller guides G21 and G22, and the first and
second bend-back forming roller guides G31 and G32,
projecting or recessed positioning portions 1a1 are pro-
vided on the bed plate 1a in a width direction of the bed
plate 1a (up and down direction in the drawing), these
are provided as necessary.

Explanation of References

[0081]

G1 first guidance equipment (bending and
guidance equipment)

G11 firstbend forming roller guide (roller guide)

G12 second bend forming roller guide (roller
guide)

G2 second guidance equipment (guidance
equipment for intermediate mill)

G21 first directing roller guide (roller guide)

G22 second directing roller guide (roller guide)

G3 third guidance equipment (bending-back
and guidance equipment)

G31 first bend-back forming roller guide (roller
guide)

G32 second bend-back forming roller guide
(roller guide)

H laying head

P pinch roll

1 base plate (supporting means)

2 guide unit

5,6,and 7 roller

8 roller pin

9 bearing part

9a bearing

9 seal

10 gear wheel

12 roller eccentricity adjusting mechanism

13 pinion shaft

14 pinion

15 pedestal

17 center guide
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Claims

A straight stocks guiding method being a guiding
method for guiding straight stocks from a pinch roll
on a downstream side of a final finishing mill in a hot
rolling line to a laying head disposed at a position
displaced downward from a position facing the pinch
roll with a space left therebetween on a downstream
side of the pinch roll, the method comprising: while
guiding the straight stocks to the downstream side
by a plurality of rollers of bend forming roller guides,
bend forming the straight stocks in a laying head
direction; and while bend-back forming the bent-
formed straight stocks in the laying head direction
by a plurality of rollers of bend-back forming roller
guides on the downstream side, guiding the straight
stocks to the laying head.

A straight stocks guiding apparatus comprising:

a bending and guidance equipment and a bend-
ing-back and guidance equipment disposed for
guiding straight stocks from a pinch roll on a
downstream side of a final finishing mill in a hot
rolling line to a laying head, wherein

the bending and guidance equipment and the
bending-back and guidance equipment are
mounted on a supporting means,

the laying head is disposed at a position dis-
placed downward from a position facing the
pinch roll with a space left from the pinch roll on
a downstream side of the pinch roll,

the bending and guidance equipment on an up-
stream side includes a plurality of bend forming
roller guides for guiding the straight stocks to
the downstream side by a plurality of rollers and
giving a curvature enabling bending in a laying
head direction to the straight stocks,

the bending-back and guidance equipment in-
cludes a plurality of bend-back forming roller
guides for bending back the straight stocks bent
by the bending and guidance equipment on the
upstream side in the laying head direction by a
plurality of rollers to form the straight stocks lin-
early and guiding the straight stocks to the laying
head, and

the rollers in the respective bend forming roller
guides and the respective bend-back forming
roller guides are each easily rotatably attached
to a roller pin via a bearing part.

3. The straight stocks guiding apparatus according to

claim 2, further comprising:

a guidance equipment for intermediate mill dis-
posed between the bending and guidance
equipment and the bending-back and guidance
equipment, wherein
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10.

1.

the guidance equipment for intermediate mill in-
cludes a plurality of directing roller guides for
guiding the straight stocks along a downward
inclined direction by a plurality of rollers and di-
recting the straight stocks to the bending-back
and guidance equipment.

The straight stocks guiding apparatus according to
claim 2 or 3, wherein

a center guide is provided in the roller guides of the
respective guidance equipments.

The straight stocks guiding apparatus according to
any one of claims 2 to 4, wherein

the guidance equipments are each constituted by at
least two consecutive roller guides, and the roller
guides each combine at least three rollers.

The straight stocks guiding apparatus according to
any one of claims 2 to 4, wherein

the guidance equipments are each constituted by at
least two consecutive roller guides, the roller guides
each combine at least three rollers, the combination
of the three rollers is made by two rollers disposed
on one side of an upper side and a lower side and a
single roller disposed on the other side, the adjacent
combinations of the three rollers in both the bend
forming roller guides are in a mutually inverted po-
sitional relationship, and the adjacent combinations
of the three rollers in both the bend-back forming
roller guides are in a mutually inverted positional re-
lationship.

The straight stocks guiding apparatus according to
any one of claims 2 to 6, wherein
the roller guides in the guidance equipments each
include roller eccentricity adjusting mechanisms for
adjusting positions of the rollers.

The straight stocks guiding apparatus according to
any one of claims 2 to 7, wherein

the roller guides in the guidance equipments are
each mounted on a base plate being the supporting
means so as to be replaceable singly.

The straight stocks guiding apparatus according to
any one of claims 2 to 8, wherein

the roller guides in all the guidance equipments are
the same in constitution.

The straight stocks guiding apparatus according to
any one of claims 2 to 9, wherein

a member with a small friction coefficient is used for
a bearing of the bearing part.

The straight stocks guiding apparatus according to
any one of claims 2 to 10, wherein
a resin-made seal is disposed on the bearing part.
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