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. WETHOD FOR RESTRI CTI NG AN EXCESSI VE TENSI ON DEVELOPI NG | N NARROW METALLI C
. BAND I'N CUTTI NG SYSTEM FOR SLI TTI NG A METALLI C STRI P I NTO THE METALLIC
BANDS BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present
Tnvention relates to a method for restricting an excessive tension
developing in a narrow netallic band when a netallic strip cones to a
sudden stop in a cutting systemfer.slitting the metallic strip into a
plurality of the nmetallic bands, and nore particularly to a nethod for
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The cutting system50 is for slitting, under tension, the strip 51 of netal

such as copper, copper BACKESROUMDORHIHEINVENTIN plated with tin) and
| i ke metals at high speed to traverse-
FIELD OF THE ON

The present invention relates to a method for restricting an
excessive tension developing in a narrow metallic band when a
metallic strip comes to a sudden stop in a cutting system for
slitting the metallic strip into a j;)lurality of the metallic bands, and
more particularly to a method for reswricting, at low cost, an
excessive tension developing in a metallic band when the metallic
strip comes to a sudden stop in a curtting system thereof, wherein:
the metallic strip is unwound from an unwinding roll and slitted
into a plurality of narrow metallic bandé through a slitter; and,
each of the narrow metallic bands is wound on each of a plurality
of winding rolls not provided with a brake mechanism.

DESCRIPTION OF RELATED ART

Fig. 11 shows a conventional cutting system 50 for a metallic
strip 51. The cutting system 50 is for slitting, under tension, the
strip 51 of mgtal such as copper, copper alloys, SUS (including
those plated with tin) and like metals at high speed to traverse-
wind the thus slitted strip 51, i.e., 1o wind the slitted strip 51 in
the same manner as that of the line wound on a bobbin. In
general, the system S0 comprises: an unwinding roll 52 of the
metallic strip 51 with a predetermined wid_th; a slitter 54 for
slitting, under tension, the metallic strip 51 thus unwound from
the unwinding roll 52 into a plurality of narrow metallic bands
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w-nd the thus slitted strip 51, i.e., towind the slitted strip 51 in the

. sare manner as that of the |ine wound on a bobbin. In general, the system
50 conprises: an unwinding roll 52 of the nmetallic strip 51 with a
predetermned width; a slitter 54 for slitting, under tension, the netallic
strip 51 thus unwound fromthe unwnding roll 52 into a plurality of narrow
netal lic bands -2- 53; and, a plurality of winding rolls 56 with no
brake mechani sm each for traverse-wi nding the netallic band 53 thereon. In
front of the slitter 54, there is provided an inspection unit 58 for

det ect i ng ¥3xand;a plurality et winding rolls ithwithhma brakesechanismy f ace of
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in a surface of the metallic strip 51 to issue a detection signal 61,
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which brings the metallic strip 51 to a sudden stop before the
fault of the metallic strip 51 reaches the slitter 54. Some of the
fault may be readily removed by an operator of the system 50. In
this case, the operator stops the metallic strip 51 to remove such
fault, which enables the metallic strip 51 to become a fine
product.

The fault in the surface of the metallic strip 51 is detected in
the inspection unit 58 which in turn issues the detection signal 61
to a control panel 60. Upon receipt of such detection signal 61, the
control panel 60 issues a stop signal 62 to both the unwinding foll
52 and the slitter 54, which brings the metallic strip 51 w0 2
sudden stop before the fault in the surface of the metallic strip 52
reaches the slitter 54, so that the fault of the metallic strip 51
comes to a stop at the operator's position 64.

The metallic bands 53 thus slitted by the slitter 54 are
directed by a separator 66 to their corresponding winding rolls 56
and traverse-wound thereon at the positions of from Nos. 1 to S.

Fig. 13 is a graph showing the relationship between: elapsed
time (in seconds) after the stop signal 62 is issued from the
control panel 60 to both the unwinding roll 52 and the slitter 54;
and, the speed (m/min) of the metallic strip 51 in operation. As
shown in Fig. 13, operation of the sudden stop is performed along

- the graph passing a plurality of points A, B, C and D. At the point
A, the operation of the sudden stop starts after the fault of the



The fault in the surface of the netallic strip 51 is detected in the

I nspection unit 58 which in turn issues the detection signal

61 to a

control panel 60. Upon receipt of such detection signal 61, the control
panel 60 issues a stop signal 62 to both the unwinding roll 52 and the
slitter 54, which brings the netallic strip 51 to a sudden stop before the
fault in the surface of the netallic strip 51 reaches the sli'tter 54, so
that the fault of the netallic st p 51 conmes to a stop at the operator's

i ect od oAl S 51 B QBRI Y MR Bpekba tpitiSnotn & Patts anc
- hti fAf ql \ 13 i '
o1 aph Show gtheT iy Denens B¢ PORRC A W 18] 2 chASRIeraS i er the

stop si gnade&dleratibf sof thé rmetdltie
roll 52 and the slitter 54; and,

seip 51 oeadsd sbOthar id Bpbbd opw ndi ng
the speed (mMmn) of the netallic strip 51

i n oper at i dre metadliowstripn 5 decneasespirom i 50 an/min toidden/Biinpin s

performed al png the agﬂggﬁggssing a plurality of points A B, C.and D At
t

t he poi nt

1Y pSeepr
between the points B and C, the metallic strip 51 is moved at a

low speed of 5 m/min. At the point C, the substantially same
magnitude of deceleration as that of deceleration in the part of
the graph between the points A and B occurs again in the metallic
strip 51, so that the metallic strip 51 comes to a stop at the point
D.

The reason why the part of the graph between the points B

and C in which the metallic strip 31 is moved at the low speed is

as follows: namely, if the stop of the metallic strip 51 is

completed at the point B shown in Fig. 13, the meallic strip 51
moves reverse by the amount of -approximately 20 mm reaéting
to its inertia progress. In other words, when such reverse motion
of the metallic strip 51 occurs at the slitter 54 (see Fig. 14), the
metallic strip 51 has its same portion cut twice, which produces
burrs. In order to avoid such " production of burrs, the metallic

‘strip 51 is mq_ved at the low speed in the part of the graph

between the points B and C to offset the reverse motion of the
metallic strip 51 reacting to the inertia progress thereof.

In the conventional cutting system 50 having the
above construction, a distance between: the inspection unit 58 in
which the fault in the metallic strip 51 is detected; and, the
operator's position 64 is set at approximately 4 m. In this
condition, it is possible for the control signal issued from the
control panel 60 to bring the metallic strip 51 to a stop at the

rothar banderins apother partof sheigraphuul t of the



“3- nmetallic strip 51 is detected by the inspection unit 58. In a part of

~ the graph between the points A and B, a considerable deceleration of the

retallic strip 51 occurs so that the speed of the nmetallic strip 51
decreases from150 mMmn to O mMmn in only 2 seconds. On the other hand,

i n anot her part of the graph betwgen the points B and C, the netallic strip
51-is noved at a |ow speed of 5 mimn. At the point C, the substantially
sanme nmagni tude of deceleration as that of deceleration in the part of the
graph between the points A and B occurs again in the nmetallic strip 51, so
t hat the nepetator'ssposifion]64dmmediatelythbefore the slittent S#, withourvason why
the part of .t he graph between the points B and Cin which the netallic
strip51 -moved at the | ow speed is as follows: nanely, if the stop of
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order to avoid such production of burrs, the netallic

cutting system 50 described above, a tension imposed on the

workpiece varies as shown in the graph of Fig. 15, which shows
the graph obtained in the winding roll 56 at a position No. 1
shown in Fig. 12, wherein: a tension of the workpiece 51 in its
winding operation is set ats Kg; and, the speed of the workpiece
51 is set at 150 m/min.

As shown in Fig. 15, when the sudden stop of the workpiece
starts at a point a, the tension imposed on the workpiece increases
immediately thereafter, and reaches approximately 60 Kg at a
point b to become an excessive tension. Under such excessive
tension, the workpiece fluctuates or hunts as shown in a part of
the graph of Fig. 15 between a point b and a point c. Then, at a
point d, the workpiece is feleased from its tension. After that, the
tension imposed on the workpiece increases to an excessive level
again at a point f just before the complete stop of the workpiece.
Then, in a part of the graph of Fig. 15 between the point f and a
point g, the workpiece hunts again. After such hunﬁng, the
workpiece comes to a stop, thereby stabilizing its tension. The
substantially same graph as that described above in Fig. 15 may
be obtained as to the workpiece in each of winding rolls 56
disposed in the remaining positions Nos. 2 to 5.

On the other hand, in the conventional cutting system 50
described above, as shown in Fig. 12, the workpiece travels along
a straight line between the unwinding roll 52 and the separator



strip .51 is noved at the | ow speed in the part of the graph between the

- points B and Cto offset the reverse notion of the netallic strip 51
reacting to the inertia progress thereof. In the conventional cutting
system 50 havi ng the above construction, a distance between: the inspection
unit 58 in which the fault in the_ngtallic strip 51 is detected; and, the
operator's position 64 is set at approximately 4 m In this condition; it
is possible for the control signal issued fromthe control panel 60 to
bring the petallic strip 51 to a stop at the -4- operatqgr's position 64
i medi at el §opHawever, after; passing/the \sepasator; &6, sinee theireference rip 51 and
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edge portion brought into contact with both a flange (not shown)

of the separator 66 and a flange 68a of the tension detecting roll
68, as shown in Fig. 16. As des_cribed above, when the workpiece,
ie., each of the metallic bands 53 has its traveling direction
aligned with a pass line of the corresponding winding roll 56, the
workpiece is brought into contact with both the flange (not
shown) of the separator 66 and the flange 68a of the tension
detecting roll 68 as shown in Fig. 17(a). Consequently, there is a
fear that the workpiece has its edge portion bent or brcken
widthwise as shown in Fig. 17(b) when the workpiece of thin in
thickness and largely tilted widthwise relative to the rotation axis
of the tension detecting roll 68 comes to sudden stop. From
experiments, it is known that the workpiece is bent or broken
when a tension of approximately 60 Kg is developing in the
workpiece having a thickness of 0.15 mm.

| Thus, it is apparent that the need exists for a method  for
restricting an excessive tension developing in a metallic band or
workpiece in a cutting system, wherein there is no fear that the
workpiece is subjected to an excessive tension of more than 60 Kg
even when the workpiece comes to a sudden stop.

In view of the above need in the prior art, it is an object of
the present invention to provide at low cost a method for
restricting an excessive tension developing in a narrow metallic
band in a cutting system thereof, wherein: the metallic strip is
slitted into a plurality of the ineta]]ic bands; and, each of the



shown in Fig. 12, wherein: a tension of the workpiece 51 in its w nding
-operation is set at 5 Kg; and, the speed of the workpiece 51 is set at 150
mmn. As shown in Fig. 15 when the sudden stop of the workpiece starts at
a point a, the tension inposed on the workpiece increases i mredi ately
thereafter, and reaches approxinmateg y 60 Kg at a point b to becone an
excessi ve tension. Under such excessive tension, the workpiece fluctuates
or hunts as shown in a part of the graph of Fig. 15 between a point b and a
point c. Then, at a point d, the workpiece is released fromits tension.
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In a method for restricting an excessive tension developing
in a narrow metallic band or workpiece having a predetermined
width in a cutting system for slitting a metallic strip into a
plurality of the narrow metallic bands throﬁgh a slitter, wherein
the metallic strip is unwound from an unwinding roll; each of the
narrow metallic bands is wound on each of a plurality of winding
rolls not provided with a brake mechanism; and, an inspection
unit is provided in front of the slitter to detect a fault in the
metallic strip, so that the metallic strip is brought 0 a sudden stop
before the fault reaches the slitter, whereby the fault is removed

from the metallic strip, the improvement comprises:

redﬁcing an excessive tension, which develops in each of the
metallic bands under action of the sudden stop, to a2 moderate
va;ue by the utilization of a rhechanical loss which is caused in a
drive motor of the winding -rQll when the drive motor is de-

energized upon occurrence of a sudden-stop signal.

Such mechanical loss caused in the drive motor serves as a
braking force on the drivé motor to effect a stop of the winding
roll in operation, which reduces the magnitude of the tension
developing in the metallic band or workpiece, so that the

workpiece is released from the excessive tension developing

therein.



-5- 66. However, after passing the separator 66, since the reference

. positions of the winding rolls 56 are arranged on the substantially sane
line as is clear fromFig. 12, the workpi ece traveling between the :

separator 66 and each of the winding rolls 56 has its edge portion brought

into contact with both a flange (not_ shown) of the separator 66 and a

fl ange 68a of the tension detectind %0ol1 68, as shown in Fig. 16. As

descri bed above, when the workpiece, i.e., each of the nmetallic bands 53

has its traveling direction aligned with a pass |line of the correspondi ng

wi ndi ng rol | 56Acaardingrtopaecsesonsl Bsp@ofi&eopmcin\«mﬂomothe the flange

(not shown), of the separator 66 and the flange 68a of theg tension detecting
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wor kpi ece hf’l(i |1§i edge portion bent or broken w dthw se as shown in Fig.

17(b) whenPtHE ‘kpi ece of thin in thickness and largely tilted w dt hw se
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br oken in a narrow metallic band or workpiece having a predetermined
width in a cutting system for slitting a metallic strip into a
plurality of the narrow metallic bands through a slitter, wherein
the metallic strip is unwound from an unwinding roll; each of the
narrow metallic bands is wound on each of a plurality of winding
rolls not provided with a brake mechanism; and, an inspection
unit is provided in front of the slitter to detect a fault in the
metallic strip, so that the metallic strip is brought to a sudden stop
before the fault reaches the slitter, whereby the fault is removed
from the metallic strip, the improvement comprises:

reducing an excessive tension, which develops in each of the
metallic bands under action of the sudden stop, to a mcgeraie
value by decreasing the magnitude of deceleration of the metallic
strip by increasing a stopping distance of the metallic strip
defined between the inspection unit and a stop position of the
fault of the metallic strip.

When an initial speed and a final speed (stop) of the
workpiece are the same in respective stoppage, it is possible to
decrease the magnitude of deceleration of the workpiece by
increasing a distance between: 2 position in which a fault in the
workpiece is detected; and, a2 stop position of the fault along the
production line of the workpiece. When the magnitude of
deceleration of the workpiece is decreased in a manner described

above, the workpiece or metallic band is released from the



“hen a tension of approximately 60 Kg is devel oping in the workpi ece having
a thickness of 0.15 mm Thus, it is apparent that the need exists for a
method for restricting an excessive tension developing in a netallic band
“or workpiece in a cutting system wherein there is no fear that the

wor kpi ece i s subjected to an excessive tension of nore than 60 Kg even when
t he workpi ece cones to a sudden st@p- In view of the above need in the
prior art, it is an object of the present invention to provide at | ow cost
a method for restricting an excessive tension developing in a narrow

netal | i c B¥eRssive tension; whichsiscdeveloping invihe metallic bandemwhenc strip is
slitted into a ural ity of the netallic bands; and, each of the - 6-

metal lic RELIG SILIP GOMRES tha €& SO urality of winding rolls
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I nventi onghgvac opjitt BredhdY present invention is accomplished by
providing:
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The method for restricting the excessive tension developing
in the metallic band in the cutting system, as set forth in the first
or the second aspect of the present invention, wherein:

when the metallic strip comes to the sudden stop, in order to
compensate for a reverse motion of the workpiece reacting to its
inertia progress, the workpiece is moved at a low speed for a
predetermined period of time before the workpiece comes to a
stop; and _

after the drive motor slows down, and at a time when the
workpiece travels at a speed of from 25 to 35 m/min before the
workpiece is moved at the low speed, the drive motor is energized
again. |

By energizing the drive motor again before the workpiece is
moved at the low speed, it is possible for the winding roll to
slightly wind the metallic band, which prevents the metallic band
from slacking in a condition in which the metallic band is released
from any tensi&n. Consequently, it is possible to prevent the
metallic band from being subjected to an excessive tension, which
is developing when the metallic band having slacked is subjected
to an impassive drive. ,

According to a fourth aspect of the present invention, there
is provided:



p‘r)ovi ding: In a rmethod for restricting an excessive tension developing in a

-~ narrow netallic band or workpiece having a predetermned wwdth in a cutting

systemfor slitting a nmetallic strip into a plurality of the narrow
metallic bands through a slitter, wherein the netallic strip is unwound
froman unwinding roll; each of the narrow netallic bands is wound on each
of a plurality of winding rolls not -pgavided with a brake nmechani sm and,
an inspection unit is provided in front of the slitter to detect a fault in
the netallic strip, so that the netallic strip is brought to a sudden stop
before the faul Theemethedtfor mdstricting thre exbgssive ténsion developingd fromt he
metallic strip, the inprovenent conprises: reducing an excessive tension,
whi ch deveBg8e metallis band j thetcating $yzstert, et Tosth & 1€ t he sudden

stop, to a_poderate value by the .utilizatign of a mechanical |oss which is
caused in Eﬁfmﬁﬁtﬁp M%%&%%@&%ﬂwm drive notor is de-
ener gi zed upon e : R Sl Wne Yo I.cal | oss
caused in the draﬁggﬁ%%oﬁrs@i’r\%@i@gﬁgdﬁéﬁ i%g‘EfQ@rE%%%l%dﬁe digl I%gm)tor to

effect a stgfrhefmebflliv sifiparé/As! séq@eRiatlyObontbled’ adCaisat hg magni t ude
of the tension developing in the netallic band or workpiece, so that the

speed graph of the workpiece forms a smooth curve.

Since the tension developing in the metallic strip depends on
acceleration or deceleration of the same strip, it is possible to
decrease the magnitude of acceleration or deceleration of the
workpiece by sequentially controlling the sﬁdden—stop signal
and/or the low-speed operation signal so as to have the speed
graph of the workpiece form a smooth curve. _

According to a fifth aspect of the present invention, the
above object of the present invention is accomplished by
providing: _

The method for restricting the excessive tension deveioping
in the metallic band in the cutting system, as set forth in the third
and the fourth asiaect of the present invention, wherein:

the low speed is in a range of from 10 to 30 m/min.

B D ION OF THE WINGS

Fig. 1 is a schematic diagram of the cutting system for the metallic
strip, in which system the method of the present invention for
restricting the excessive tension is carried out according to the
first aspect of the present invention.

Figs. 2(a), (b) and (c) are graphs illustrating the relationship
between the current supplied to the drive motor (not shown) orf
the winding roll and torque applied to the winding roll, wherein
(a) shows the characteristics of the ideal motor with zo
mechanical loss in operation, (b) shows‘the characteristics of the



wor kpi.ece is released fromthe excessive tension devel opi'ng therein. -7-
- According to a second-aspect of the present invention, the above object of
t.he present invention is acconplished by providing: In a nmethod for
restricting an excessive tension developing in a narrow netallic band or
wor kpi ece having a predetermned width in a cutting systemfor slitting a
metallic strip into a plurality of- e narrow netal lic bands through-a -
slitter, wherein the netallic strip is unwound froman unwi nding roll; each
of the narrow netallic bands is wound on each of a plurality of w nding

rol I's not pexistingd motor awithalee mechanical) lossd, inanstantipge toperagiont i s
provided in _front of the sLitter to_detect .a fault in the netallic strip,

so that t hed?‘?é'_ﬁg ) ABds (¢} § P@’sbmgmaf?_ét@%ﬁﬁjé’ﬁ the, exiMing dOKY faul t
tho. 1 mpr oveniit A xBhehEar RissSurBtins WeEBlH Betd® on, “wni oh devel ops. i n
each of thegg 3 is a graph illustrating the relationship between: each of the

tension (Kg) developing in the metallic band when the drive motor

(not shown) of the winding roll is de-energized at the same time
when the sudden-stop signal is issued and the speed (m/min) of
the metallic strip; and, lapsed time (second).

Fig. 4 is a graph showing variaton of the tension when the
sudden-stop signal and/or the low-speed operation signal of the
metallic strip is sequendally controlled to realize the smooth
curve of 0.5 second. |
Fig. 5 is a graph showing variation of the tension when the
sudden-stop signal and/or the low-speed operation signal of the
metallic strip is sequentially controlled to realize the smooth
curve of 1.0 second.

Fig. 6 is a graph showing variation of the tension when the iow
speed is set at 15 m/min.

Fig. 7 is a graph showing variation of the tension when the low
speed is set at 20 m/min.

Fig. 8 is a graph showing variatdon of the tension when the
deceleration between the points C and D is set at 20 m/min/sec.

Fig. 9 is a graph showing variation of the tension when the
deceleration between the points C and D is set at 10 m/min/sec.
Fig. 10 is a cross-sectional view ¢f the inspection unit for carrying
out the second embodiment of the method of the present
invention for restricting the excessive tension.

Fig. 11 is a schematic diagram of the conventional cutting system
for the metallic strip.



met al | -c bands under action of the sudden stop, to a noderate val ue by
-~decreasing the magni tude of deceleration of the netallic strip by
i pcreasing a stopping distance of the netallic strip defined between the
i nspection unit and a stop position of the fault of the netallic strip.
When an initial speed and a final speed (stop) of the workpiece are the
sanme in respective- stoppage, it is podki-ble to decrease the magnitude of
decel erati on of the workpiece by increasing a distance between: a position
in.which a fault in the workpiece is detected; and, a stop position of the
fault al ong Fige 1griscuplanwieéwrof thie cutting skstent showrein Figz Thgni t ude of
decel erati on_of lg{lhe wor kpi,ece i s decreased in a manner described above, the
t
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Fig. 14(a) and (b) are schematic diagrams of the slitter to explain
how the workpiece moves reverse by approximately 20 mm as
reaction against the inertia progress of the workpiece.
Fig. 15 is a graph illustrating the relationship between: the current
supplied to the drive motor (not shown) of the winding roli, the
speed (m/min) of the metallic sip and the tension of the
workpiece; and, time (second) when the metallic strip comes to a
suddern stop in the conventional cufu'ng system.
Fig. 16{(a) and (b) are a sectional view taken along the line X-X of
Fig. 12 and a longitudinal sectional view of the metallic strip ir an
area of the winding roll, respectvely.
Fig. 17(a) and (b) are schematic diagrams of the workpiece
brought into contact with the tension detecting roll, illustrating
the principle of breakage of the workpiece on the tension
détecﬁng roll.
THE BEST MODE FOR EMBODYING THE INVENTION
Hereinbelow, a method of the present invention for
restricting an excessive tension developing in a narrow metallic
band 21 in a cutting system 10 for slitting a metallic strip 11 into
a plurality of the metallic bands 21 will be described in dewmt
with reference to its preferred embodiments shown in the
accompanying drawings. |
Fig. 1 is a schematic diagram of the cutting system 10 for

the metallic strip 11, in which a method of the present inventicn



ﬁfoviging: The method for restricting the excessive tension developing in
. the netallic band in the cutting system as set forth in the first or the
second aspect of the present invention, wherein: when the netallic strip
cones to the sudden stop, in order to conpensate for a reverse notion of
the workpi ece reacting to its inert+d2progress, the workpiece is noved at a
| ow speed for a predeterm ned period of tine before the workpiece cones to
a stop; and after the drive notor slows down, and at a tinme when the
wor kpi ece travels at a speed of from25 to 35 mmn before the workpiece is
moved at t hEON ERSEHAME Ameexnessiventensions daveloping ingshe metalis gi zi ng
the drive rrBtor ain before the workpiece is noved at the | ow speed, it is
possi bl e foPaRHL %S‘%%e‘feﬁt- to slightly wind the metallic band, which
prevents the netyl n Hhié ' ; | QN 4i | t he
metallic band i smr Ig%lkség’d&}ég% a %h@?‘o?ﬁa 3@5’5@23{&;&% 3; Wﬁbssi ble to
prevent they gilatdr T4 ¥8P¢afRAAs M ﬁ&vﬁhﬁlugﬁ ¥8H: 12 of therAEAL¥ SstHPS! on,
whi ch is devel opi ng when thé netal lic band having sl acked&lﬁls1 subjected to
an inpassi vkldiaving a predetermined width; an inspection unit 16; a drier
- 18; a welder 20; a cutter stand 24 for carrying a slitter 22 which
slits the metallic strip 11 into a plurality of the narrow metallic
bands 21; a separator 26; and, a bobbin car 30 for carrying a
winding roll 28 on which each of the metallic bands 21 is wound.
Provided adjacent to the coil car 14 are a paper winder 13a,
a return-workpiece winder 13b, and a snubber roil 13c. On the
other hand, provided in the cutter stand 24 are: a scrap winder
24a on which a scrap is wound; and, a plurality of director rolls
24b for directing the plurality of the metallic bands 21 to the
separator 26. The tension developing in each of the metallic bands
21 is detected by a tension detecting roll 27, which is disposed
between the separator 26 and the winding roll 28. When a fault
in a surface of the metallic strip 11 is detected by the inspection
unit 16, the unit 16 issues a detecton signal 33 to a control panel
34. Upon receipt of such detection signal 33, the conuol panel 34
issues a sequence-control signal 36 to both the unwinding roll 12
and the slitter 22, and also issues a control signal 40 to the
winding roll 28, so that the metailic swip 11 is controlied tc have
its fault come to a stop at the operator's position 32 in which the
operator checks the fault of the metallic strip 11 and takes a
necessary remedy for the fauit. _
The method of the present invention for restricting the
excessive tension developing in the workpiece (11, 21) is

characterized in that: an excessive tension developing in the



Aic.corpli ng to a fourth aspect of the present invention, there is provided:

.. -9- The nmethod for restricting the excessive tension developing in the

metallic band in the cutting system as set forth in the third aspect of
the present invention, wherein: the sudden-stop signal and/or a | ow speed
operation signal of the netallic sfqgip are/is sequentially controlled so
that & speed graph of the workpiece forns a snooth curve. Since the tension
developing in the nmetallic strip depends on accel eration or decel eration of

the same strip, . it_is possible to decrease the magni tude of accel eration or
decel erat | om%ﬁﬂmqbamf@& M}hgemm%smc%m;m % 2hddeien- st op
sromal and) oot ISARIESPRTH RUSEAH VARSI, 58 PSR (g Sacy 9P
gggi renrallt i ;Rggf%ﬁgg%%l?&sg,gﬁh?cﬂ b 25hsOd th"e d¥ivE SAbtdN (A8t 'shBwrd) of

the winding roll 28 after the drive motor is de-energized upon

occurrence of a sudden-stop signal. Fig. 2 is a graph illustrating

the relationship between: the current. supplied to the drive motor

(not shown) of the winding roll 28; and, torque applied to the

winding roll 28 in its winding operation. In Fig. 2: (a) is a graph

showing the characteristics of an ideal motor free from any

mechanical loss in operation; (b) is a graph showing the

characteristics of an existing motor with a mechanical loss in its

étarting operation; and, (c) is a graph showing the characteristics

of the existing motor with the mechanical loss in its winding

operation. Since any one of the existing motors cah‘t be free from

a mechanical loss caused'therein in operation, it is not possible 1o

realize the characteristics of the ideal motor shown in Fig. 2(a). in

the present invention, the mechanical loss caused in the existing

motor shown in Figs. 2(b) and 2(c) is considered as a hint 0 the

method of the present invention. Namely, the method of the

present inventon is characterized in that: in a cutting system for

the metallic strip, which system is provided with a low-cost

winding roll with no braking function, the drive motor {noct

shown) of the winding roll 28 is de-energized upon occurrence of

the sudden-stop signal, and a mechanical loss caused in the drive

motor thus de-energized is used as a braking force in operation.

Fig. 3 shows variatdon cf both tension (Kg) developing in the

workpiece and its speed (m/min) with elapsed time (second)

when the drive motor (not shown) of the wmdmg roll 28 is de-

energized upon occurrence of the sudden-sfop signal. I



The method for restricting the excessive tension developing in the nmetallic
. band in the cutting system as set forth in the third and the fourth aspect
of the present invention, wherein: the |low speed is in a range of from 10
to 30 mmn. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a schematic

di agram of the cutting systemfor l8he netallic strip, in which systemthe
nmet hod of the present invention for restricting the excessive tension is
carried out according to the first aspect of the present invention. Figs.
2(a), (b) and (c), are raphs |Iludﬁ{at|n the_relatignship between the
current su asrto e GPRVERHORA! | and

of the ?82'#%&?%&1# Y #E il zla%@ere'then%w%ﬁfﬁsb@sﬁ%ﬁr{ﬁ? -

g?:? ?lCtng“o;ﬁeir‘faet%i on t erec‘%‘rﬂ1 lélé}(f) 'gﬂg)vc\gégtsﬁ%e ar a(%% ?i&é@ Eﬁﬂ%fﬁpss o
exi sting mﬂmm@%@b&n@lﬂzmﬁt&thé Point A intiedda il aftera btatay -
point of deceleration of the metallic strip 11 is reduced from 60
Kg o SO Kg which is of a safe tension as to the metallic band 21.
Further, the second occurrence of excessive tension developing in
the metallic band 21 at the point f of Fig. 15 in the conventional
cutting system disappears from the graph of Fig. 3 obtained
according to the method of the present invention.

As described above, in the method of the present invention
according to the second aspect thereof, the excessive tension, which
develops in each of the metailic bands 21 under.action of the
sudden-stop operation, is reduced to a moderate value by
decreasing the magnitude of deceleration of the metallic stip 11
by increasing a stopping distance of the metallic strip 11, which
distance is defined between the inspection unit and a stop position
of the fault of the metallic strip 11. More particularly, as shown in
.Fig. 10, a by-pass idle roller 16a is provided inside the inspection .
unit 16 in a position under the pass line of the metallic strip 11 to
form a by—pass hne having a length of approximately 1500 mm,
which makes it possible to increase the stopping distance of the
metallic strip 11 described above. As a result, the magnitude of
deceleradon of the metallic swip 11 decreases, so that 2 tension
developing in the metallic strip 11 (i.e., workpiece) also decreases in
proporton therero.

Incidentally, in the method of the present inventon
according to the first aspect thereof, as described above, since the

metallic band 21 is released from any tension during its low-speed



Fig. 3 is a graph illustrating the relationship between: each of the
~~tension (Kg) developing in the netallic band when the drive notor (not
shown) of the winding roll is de-energized at the sane tinme when the
sudden-stop signal is issued and the speed (mmn) of the netallic strip;
and, |apsed time (second). Fig. 4 jss.a graph showi ng variation of the
tensi on when the sudden-stop signal and/or the | ow speed operation signal
of the nmetallic strip is sequentially controlled to realize the snooth
curve of 0.5 second. Fig. 5 is a graph show ng variation of the tension

when the sudeperafion, iegmetallicdrandiZieofien sackslinm ppezation. Whenlthef t he
10 second. e Sgcked gt baad 2 s SHbiecton tor arwasiamegainuiiels <he | ow
Specd 1S et bt bl ', xR TSR Bt i S g
S st at o0 TP BREn 21 ks el BRICE Y Han a i, S, Bfaredl ST o
when the decembodimentbesfredie t kreddt DfC @ied Présertet idlenifot o Sec.
restricting the excessive tension, in order to avoid such impulsive
tension, after the drive motor (not shown) of the winding roll 28
slows down in operation, and at a time when the workpiece (11,
21) travels at a speed of from 25 to 35 m/min before the
workpiece is moved a low speed, the drive motor (not shown) of
the winding roll 28 is energized again. By energizing such drive
motor of the winding roll 28 before the workpiece is moved at the
low speed, it is possible for the winding roll 28 to slightly wind the
metallic band 21 thereon, which makes it possible to prevent the
metallic band 21 from slacking even when the tension developing
in the metallic band 21 disappears.
Further, in another preferred embodiment of the method of
the present invention for restricting the excessive tension, the
sudden-stop signal and/or the low-speed operation signal 36
are/is sequentially controlled so that the speed graph of the
workpiece smoothly curves. Since the magnitude of tension
devéloping in the metallic strip 11 depends on variation of speed
of the samé metallic strip 11, it is possible to decrease the
magnitude of deceleration of the metallic suip 11 by sequentially
controlling the sudden-stop operation signal 36 so as to have the
speed graph of the workpiece form a smooth curve. This
substantially eliminates the inital excessive tension which
appeafs at the point b immediately after the point A at which the
metallic strip 11 slows down in speed. Figs. 4 a{nd S show



F‘lg 10 is a cross-sectional view of the inspection unit for carrying out

.. the second enbodi nent of the nethod of the present invention for

restricting the excessive tension. Fig. 11 is a schematic diagram of the
conventional cutting systemfor the netallic strip. Fig. 12 is a plan
view of the cutting systemshown in-Ag@g-~ 11. Fig. 13 is a graph
illustrating the relationship between the speed (mMnin) of the netallic
strip and el apsed tinme (second) when the netallic strip cones to a sudden
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to a sudden ghoothlgl meepwmmrthb gxtdphcﬂ}?ﬁg/set ¢snof smotﬁhaduwed (b) are
a sectional view taken along the line X-X of
of 0.5 second; and, the graph of Fig. 5is of a smooth curve of 1.0

second. In any one of the graphs shown in Figs. 4 and 5, the '
magnitude of tension developing in the metallic band 21 is limited
to approximately 40 Kg at maximum, which is of a safe tension for
the metallic band 21, and, therefore there is no fear that the
metallic band 21 is broken.

Further, since slacking is caused in the metallic band 21 due
70 its reacton against a sudden-release from an intensive tension
after completion of the low-speed operation, it is possible to
prevent the tension of the workpiece from completely
disappearing by sequentially conwrolling the low-speed signal 36
so as to have the speed graph of the workpiece assumes a smcoth
shape so that the tension of the workpiece is gradually decreased.
As is clear from Figs. 4 and 5, in case of the sequence c_omrol, for
having the speed graph of the workpiece form the smooth curve
of 0.5 second, it is clear that some reaction of the workpiece
against such §udden;re1ease from the intensive tension is stll
observed. However, in case of the sequence control for having the
speed graph of the workpiece form the smooth curve of 1.0
second, it is clear that no reaction of the workpiece against such
sudden-release from the intensive tension is observed. In other
words, in case of the sequence conwrol for having the speed graph
of the workpiece form a smooth curve of at least 1.0 second, it is
clear that such slacking problem of the metallic band 21 resulted

from the release of tension after completion of the low-speed



l‘—;i‘g. 12 and a longitudinal sectional view of the nmetallic strip in an area

.. of the winding roll, respectively. Fig. 17(a) and (b) are schematic

di agranms of the workpiece brought into contact with the tension detecting
roll, illustrating the principle of bigakage of the workpiece on the
tensi on detecting roll.. THE BEST MODE FOR EMBODYI NG THE | NVENTI ON

Her ei nbel ow, a nethod. of the present invention for restricting an excessive
tensi on developing in a narrow netallic band 21 in a cutting system 10 for

W'hl K ngdiﬁe”ﬁ%e%&éﬁﬁéébiv&vé&?q&%&% el {ethiod ich %&éf&&%&ﬁ?i}eﬁiﬁ
cUtt ng sy EARHEIRo et S HeRP tnal ols et BRAQTPL G FBRCER The
present | nVestA® impulsive or (éceS oL’ t6idiofl, WhiHF 18SiBosedishoteleve! opi ng

in the nmetallic band 21 is carried ou
metallic band 21 when the band 21 is driven again in its slacked

condition. In this respect, the method of the present invention is
advantageous. |
Further another preferred embodiment of the method of the
- present invention for restricting the excessive tension is
characterized in that: the low speed at which the workpiece is
moved is in a range of from 10 to 30 m/min. In the embodiment
shown in Fig. 4, the low speed of the workpiece is approximately 3
m/min. Under such circumstances, the second occurrence of the
excessive tension appears in the last stage of the low-speed
operation, which stage corresponds to the point f shown in Fig. 15.
Now, referring 1o the graphs shown in Figs. 6 and 7, a tension
developing in the workpiece at a low speed of 15 m/min is
approximately 45 Kg, and a tension developing in the workpiece
at a low speed of 20 m/min is up to approximately 30 Xg. In
either case, the tension is in a safety range in which the metallic
band 21 is not bent or damaged In the graph shown in Fig. 7, the
control signal 40 for de-energizing the drive motor (not shown) of
the winding roll 28 is issued together with the sudden-stop signal
36. Further, the sudden-stop signal and/or the low-speed
operation signai 36 for the metallic strip 11 is subjected to the
sequence control so as to have the speed graph of the workpiece
form the smooth curve of C.5 second. Further, the drive ‘motor
(not shown) of the winding roll 28 is energized again when the

workpiece is driven at a speed of 30 m/min.



I A general, the cutting system 10 shown in Fig. 1 conprises: a coil car 14
..for carrying an unwinding roll 12 of the netallic strip 11 having a
predeterm ned wi dth; an inspection unit 16; a drier 18; a welder 20; a
cutter stand 24 for carrying a slitter 22 which slits the netallic strip 11
into a plurality of the narrow netalli;g bands 21; a separator 26; and, a
bobbin car 30 for carrying a wwnding roll 28 on which each of the netallic
bands 21 is wound. Provided adjacent to the coil car 14 are a paper w nder
13a, a return-workpjece w nder_ 13b, and a snubber roll_ 13c. On the_ other

hand, provided i® €r anosher preferyed: embogi d&re meshed athi ch a

e I G
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detected by the inspection unit 16, the unit 16 issdes a detection signal
33 to a contmdiipdset Bid apdD magmipy/seé sucthedsfeetionorbetngeal B3, the
control panel 34 issues a sequence-control signal 36 to both the unw nding
rol | 12 and Roiats|Ctand Ix Ianeithesocass;uanya exoessive tengion 0 net t he

wi nding roll .28, sq.that the netallic strip 11.is controlled to have
g observed in the Iast stage of the Jow- peed operation, which stage

corresponds to the point f shown in Fig. 15. The tension
developing in the workpiece in this case reaches up to 30 Kg.

In the method of the present invention for restricting the
excessive tension of the metallic band 21 in the cutting system 10
for slitting the metallic strip 11, when the drive motor (not
shown) of the winding roll 28 is de-energized, the magnitude of
the excessive tension developing in the metallic band 21 upon
sudden stop of the metallic strip 11 is reduced 10 a normal value
by the utilization of a mechanical loss caused in the thus de-
energized drive motor. Consequently, it is possible to carry out the
method of the present invention at low cost in an easy manner
only by changing the operation mode of the winding roil 28
through an appropriate control system. In this respect, the
method of the present invention is advantageous.

In the method of the present invention for restricting the
excessive tension developing in the metallic band 21 in the cutting
system 10 for slitting the metallic strip 11, the magnitude of the
excessive tension deveioping in the metallic band 21 upon sudden
stop of the metallic swip 11 is reduced to a normal value by
increasing the stopping distance defined between the inspection
unit and a stop position in which the fault of the workpiece stops,

thereby decreasing the magnitude of deceleratdon of the



its fault conme to a stop at the operator's position 32 in which the
operator checks the fault of the netallic strip 11 and takes a necessary
renedy for the fault. The nethod of the present invention for restricting

t he excessive tension developing in the workpiece (11, 21) is characterized
in that: an excessive tension developing in the - 13 - metallic band 21
when the netallic strip 11 cones to a sudden stop is reduced to a nornal

val ue by the utilization of a mechand®at |oss,, which is caused in a drive
notor (not shown) of the winding roll 28 after the drive notor is
de-energi zed upon occurrence of a sudden-stop signal. Fig. 2 is a graph

illustratin . i i t. oL r %HS' i drive
not or (not mé%'%lg%eg}t% 1?2??)0 éél?ﬁ%(rifg 0 q@?%%ﬁ?%%ﬁ%%? he
wi ndi ng rol kh@%releht hMﬂbﬁQnoﬂﬁréﬁd)pﬁhaﬁﬂeF'dl-loW co3t By fén@ingh show ng
t he characteristics of an i1deal notor “free fromany nechanical |o0Ss in
operation; (he byspasglingh haiving g predewdraningd:lengtic with dre eisesof,ng not or
with a mechanical loss inits

- for example such as the idle roller 16a, which is provided under

the conventional pass line of the workpiece to increase the
stopping distance described above. In this respect, the method of

the present invention is advantageous.



starting operation; and, (c) is a graph showing the characteristics of the
. existing notor with the nmechanical loss in its wi ndimgoperation. Since any

one of the existing notors can't be free from a nechag :
therein in operation, it is not possrbB® to realize tmﬂmmm’&ﬁmmﬂs of
the ideal notor shown in Fig. 2(a). In the present inventeon, tmes =

mechani cal | oss caused in the existing notor shown in Figs. 2(b) and 2(c)

i s consi der eWHATASCDAIMED I8: net hod of the present invention. Nanely, the
nmet hod of the present invention is characterized in that: in a cutting
system for the minadimethod ifpr restricting sare excessive viensibmideveloping cost
winding roll, with no brakipng function, the drive potor (ngor shown)_ of the

wi ndi ng rol I3 RATYW ¢ hanghox weekpiege: haying i predetermingd si gnal |
o0 br aki nidP 4B R ERHRSE, HibebRy fors EriRe . mreRBE SRR dhoi on
(sobond) vihaPrtpLfy, O ol rhilxB6r NG Dot dligh B siffeed PREESRC |,
energi zed upsaidometallitnSeiPfist #AWHUWIE Fréf BnS 1§ieinding! foll; each of
said narrow metallic bands is wound on each of a plurality of
winding rolls  not provided with a brake mechanism; and, an
inspection unit is provided in fronrt of said slitter to detect a fault

in said metallic strip so thatr said metallic strip is brought o a
sudden stop before said fauit reaches said slitter, whereby said
fault is removed from said metallic strip, the improvement
comprises: |

reducing an excessi'.ve tension, which develops in each of
said metallic bands under acton of said sudden swop, to a
moderate value by the utilization 6f a mechanica! loss which is
caused in a drive motor of said winding roll when said drive
motor is de-energized upon occurrence of a sudden-stop sigral.
2. In a2 method for restricting an excessive tension developing
in a narrow metallic band or workpiece having a predetermined
width in a cutting system for slitting a metallic strip inté a



< 14 - conparison with the graph shown in Fig. 15 as to the conventlonal
cutting system it is clear that in the nethod of tﬂeﬂ“ﬁmmmlu m
initial value of the excessive tension devel oping i I ﬂ d 21
at the point Aimmediately after a stafting point of Wecel ératioh of the
metallic strip 11 is reduced from60 Kg to 50Kg which is of a safe tension
as to the netallic band 21. Further, the second occurrence of excessive
tensi on developing in the netallic band 21 at_the §0|nt f of Flg 15 in the

convent i onaPletalityref §3ict Barmwapgtallic bands theoyghph sbiteri wheyeunt ai ned

according to 141 hod _af th rese{g i nvention. . desc bed abave, in
the method 5™ 1C SHED; 1, Snwornd from; 3 wawin eahe O t her eof,

inderact1 Saic BEREGR: plta ik, SRR e on balha ﬁ%‘“@@b@aﬁgfe% ue
by decr easi pnéiiyeg "RIN ‘réste pPbvRRLE!Veitht 2Obrake! Biedirishi: Cafll igh 11 by

I ncreasing a stopping dlstance of the netallic strip 11, which distance is

defined bet imspection unipisqirovidediin frathteof said plia:erltoruelfectfaefaitﬂult of the
metallic strip 11. Mre particularly, as shown in Fig. 10, a by-pass idle

rol ler 16a msgubmeraum sEripesa that smdeaneaaﬂmnsmpals broughsi to ca under

th I th N
e pass |1 sudaen st%pn%e? ' said fatlt reac%es said shtter, whereby said

fault is removed from said merallic strip, the improvement

comprises:

reducing an excessive tension, which develops in each of
said metallic bands under acdon of said sudden 'stop, 10 a
moderate value by decreasing the magnitude of deceleration of
said metallic strip by increasing a stopping distance of said

metallic strip defined between said inspection unitand a
stop position of said fault of said metallic strip.
3. The method for restricting the excessive tension developing
in the metallic band in the cutting system, as set forth in claim 1
or 2, wherein:

when said metallic strip comes to the sudden stop, in order
to compensate for a reverse motion of said workpiece reacting to
its inertia progress, said workpiéce is moved at a low speed for a
pred'e'iermined period of time before said workpiece comes w a
stop; and

after the drive motor slows down, and at a time when saicd
workpiece travels at a speed of from 25 to 35 m/min before said
workpiece is moved at the low speed, said drive motor is

energized again.



forma by-pass |line having a | ength of approxi mat eWkes
it possible to increase the stopping distance of tallic strd,p 11
descri bed above. As a result, the nagnitude of dece { mmm“%\“*et allic
Strip 11 decreases, so that a tensigmpgevel oping miﬁmm sSRlip 11
(i.e., workpiece) also decreases in proportion thereti. ¢l néi déntally, in
the nmethod of the present invention according to the first aspect thereof,

Guring i ts Fow o gieftid f0F rESuR g sHRWceelv® {e ARl OB | oS ke
i oper ati o chipreallic bAHE i S5k ediEg 3ystembasdepforth URERACY, (O o

tension again, it is known that an inpul Sive or excessive tension is
i nposed in wheeirst al | i c band 21 (see the point f of Fig. 15). In the
preferred enbodi nent of the nethod of the present invention for
restricting the S&idsysiden-sopssignal andsore low-spegdiopacationptigeal e

tension, affer .t.he drive nptor (.not shown), of the.w.ndi roll 28, sl ows
down in ope 5??191{“(3%%?@ AF5rdS RREH ?%?Py@a(ﬂ?ﬂat a speed

graph of said workpiece forms a smooth curve.

5. The method for restricting the excessive tension deveioping
in the metallic band in the cutting system, as set forth in claim 3
or 4, wherein: . '

said low speed is in a range of from 10 to 30 m/min.



21) travels at a speed of from25 to 35 mnmn before the workpiece is noved

. a ] ow speed, the drive notor (not shown) of the winding roll 28 is

energi zed again. By energizing such drive notor of the winding roll 28
before the workpiece is noved at the | ow speed, it is possible for the
winding roll 28 to slightly wind the netallic band 21 thereon, which nmakes
It possible to prevent the netallLcahand 21 from sl acki ng even when the
tensi on developing in the netallic band 21 di sappears. Further, in another
preferred enbodi nent of the nmethod of the present invention for restricting
the excessi ve MEFHOD FORCRESTRECTING AN EXCESSIVE/TENSION DEVEIORING
operation signal 36 are/is sequentially controlled so that the speed graph
of the workpi eNe NARROW METALEIC BANDAN GUTHEHNG SYSTEM IEHPHlGeI opi ng
in the netallic strip 11 depends on varlatlon of same netallic
strip 11, it is possiAIMEIAIIICSEREP Mﬁﬁxﬁﬁ%dgégﬁgation of the
nmetallic strip 11 by sequentially controlllng t he sudden-stop operation
signal 36 so as to have the speed graph of the workpiece forma snooth
curve. This substantially eIininatesAEﬁEIUﬁEIial excessi ve tension which

appears at the pghgt b TﬂEd% tely gfter the poinf A at mhlca'th netallic
strip 11 slows d et °F|r§§mﬁu&gda§ axcResive tension developing

in a narrow metallic band or workpiece having a predetermined

width in a cutting system for slitting a metallic strip into a
plurality of said metallic bands through a slitter, wherein a
metallic sorip 11 having a predeiemﬁned_ width is unwound from
an unwinding roll 12; the metallic strip 11 thus unwound is then
slitted into a plurality of narrow metaliic bands 21 by means of a
slitter 22; the metallic bands 21 are wound on 2 plurality of
corresponding winding rolls 28 provided with no bdrake
mechanism; an inspection unit 16 is disposed in front of the slitter
22 10 detect a fault in a surface cf the metallic stnp 11; ang, the
fault of the metalhc strip 1_1 is then removed by bringing the
metallic strip 11 10 a sudden stop before the fault reaches the
slitter 22 in the cutting éystem 10 for the metallic swip 11,
wherein an excessive tensior developing in the mertallic band 21
upon sudden stop of the metallic strip 11 is reduced in magnitude
10 2 safe value’ by de-energizing the drive motor (not shown) oZ
the wmdmg roll 28 upon occurrance of a sudden-stop signal! 1
utilize 2 mechanical loss of the drive motor (nor shown) of the
winding roll 28 as a braking force.

(DRAWING SELECTION): Fig. 1

L4



-f16 - variation of the tension of the metallic strip 11 when the sudden-

~~stop signa

and/ or the | ow speed operation signal

36 are/is sequentially

controll ed so that the speed graph of the workpi ece snoothly curves,

wher ei n:

the graph of Fig. 4 is of a snooth curve of 0.5 second; and,

t he

graph of Fig. 5 is of a snmooth curve Jof- 1.0 second. In any one of the
t he magni tude of tension developing in the

graphs shown in Figs.

4 and 5,

nmetal lic gandz21ld.s_lingted to approxi mately 40 Kg at maxi mum which is of
a safe tension for the netallic band 21, and,

that the netallic band 21 is broken.

Furt her,

therefore there is no fear
since slacking is caused in

the netallic band 21 due so its reaction agai nst a sudden-rel ease from an

i ntensive tension after conpletion of the | ow speed operation,
possi ble to prevent the tension of the workpiece from
di sappearing by sequentially controlling the | ow speed
have the speed graph of the workpiece assunes a snooth

it is
épletely
gnal 36 so as to

ape so that the

tension of the workpiece is graduahfyy decreased. 21 —
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As is-clear fromFigs. 4 and 5, in case of the sequence control for having
""the speed graph of the workpiece formthe snooth curve of 0.5 second, it is
ckear that sone reaction of the workpi ece agai nst such sudden-rel ease from
the intensive tension is still observed. However, in case of the sequence
control for having the speed graph of The workpiece formthe snmooth curve
of 1.0 sdfond, ig Ls cBar that no reaction of the workpiece agai nst such
sudden-rel ease fromthe.intensive tension is observed. in other words, in
case of the sequence control for having the speed graph of the workpiece
forma snooth curve of at least 1.0 second, it is dear that such sl acking
probl em of the netallic band 21 resulted fromthe rel ease of tension after
conpl etion of the | ow speed - 17 - operation is solved. Consequently, in
the nethod of the present invention, there is no fear that the netallic
band 21 is subjected to an inpul sive or excessive tension, which is inposed
n the netallic band 21 when the band 21 is driven again in its slacked
condition. In this respect, the nethod of the present invention is
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advant ageous. Further another preferred enbodi nrent of the nmethod of the

» present invention for restricting the excessive tension is characterized in
t.hat the | ow speed at which the workpiece is noved is in a range of from 10
to 30 Mmn. In the enbodi nrent shown-is Fig. 4, the | ow speed of the

wor kpi ece i gzapprogi mately 5 rn/mn. Under such circunstances, the second
occurrence of the excessive tension appears in the |ast stage of the

| ow- speed operation, which stage corresponds to the point f shown in Fig.
15. Now, referring to the graphs shown in Figs. 6 and 7, a tension '
devel oping in the workpiece at a | ow speed of 15 mimn is approxi mtely 45
Kg, and a tension developing in the workpiece at a | ow speed of 20 mMmn is
up to approxinﬂ{}ﬂy-SO g. in either case, the tension is in a safety range
in which the nmetgllic nd 21 is not bent or damaged. In theggraph shown in
Fig. 7, the cogtfpl signal 40 for de-energizing the drive nofor (not shown)
of the winding”Myl| 28 Jis issued together with the sudden-st@p signal 36.
Further, the sudden-stqp signal and/or the | ow speed operatién signal 36

for the mstallS@'strip 11 is subjected to the sequence contrdl so as to
have t he speed gfaph off the workpiece foymthe snooth curve {df 0.5 second.
Further, the qao_e not g
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(pot shown) of the winding roll 28 is energized again when the workpiece is
dfiven at a speed of 30 mimn. - 18 - Still further another preferred
erbodi ment of the nmethod of the present invention for restricting the
excessive tension is characterized in that: the | ow speed of the workpiece
is set at 20 mnin; and, then the detereration of the wor kpi ece is set at
20 Mmn/sec and at 10 mmn/sec in the section between the points C and D.
In either Kas&, &hy-exc@ssive tension is not observed in the |ast stage of
t he | ow speed operation, which stage corresponds to the point f shown in

Fig. 15. The tepsion developing in the workpiece in this case reaches up to
invention for restricting the excessive

30 Kg. In the hod of |t he present
tensi on of the tallic|[band 21 in the cutting system 10 for slitting the
metallic striQ§3 , when|the drive notor (not shown) of the winding roll 28
is de-energized;|the mapni tude of the excessive tension developing in the
netal lic band 21| upon spdden stop of the netallic strip 11 is reduced to a
normal val ue §(Q '
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by the utilization of a nmechanical |oss caused in the thus de- energized
"dfive notor. Consequently, it is possible to carry out the nethod of the
present invention at |ow cost in an easy manner only by changing the
operation node of the winding roll 28 through an appropriate control

system In this respect, the nethod ¢f_the present invention is

advant ageous. In the nethod-of the present invention for restricting the
excessive Fensiongdevel &ing in the netallic band 21 in the cutting system
10 for slitting the netallic strip 11, the magnitude of the excessive
tensi on developing in the netallic band 21 upon sudden stop of the netallic
strip 11 isr ced to a normal val ue by-increasing the stopping distance
defined betwe rhe i nspection unit and a stop position in which the fault
of the workpiece| stops, [thereby decreasing the nagnitude of decel eration of
t he - 19 - Lkpi ece] Consequently, it is possible to carry out the

nmet hod of the present ifpvention in an easy manner at | ow cost by form ng

t he by-pass |linel havingla predetermned length with the use of,
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for exanple such as the idle roller 16a, which is provided under the
““conventional pass line of the workpiece to increase the stopping distance
descri bed above. In this respect, the nethod of the present invention is
advant ageous. VWHAT IS CLAIMED IS: 1. In a nethod for restricting an
excessi ve tension developing in a naréow netal lic band or workpi ece having
a predetermned width in a cutting systemfor slitting a netallic strip
into a plurality of said narrow netallic bands through a slitter, wherein
said netallic strip is unwound froman unwi nding roll; each of said narrow
metal lic bands is wound on each of a plurality of wwnding rolls not
provided with a brake nechenism and, an inspection unit is provided in
front of said slEtter go.detgctpa fault in said netallic strip so that said
metallic strip is brought to a sudden stop before said fault reaches said
slitter, whereby said fault is renoved fromsaid netallic strip, the

i nprovenent conprises: reducing an excessive tension, which develops in
each of '
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e

Unwinding Roll
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said nmetallic bands under action of said sudden stop, to a noderate val ue
by the utilization of a mechanical |oss which is caused in a drive notor of
said winding roll when said drive notor is de-energized upon occurrence of
a sudden-stop signal. 2. In a nmethod for restricting an excessive tension
developing in a narrow netallic band or workpi ece having a predeterm ned
width in a cutting systemfor slitting a netallic strip into a - 21 -
plurality of said narrow netallic bands through a slitter, wherein said
metallic strip is tnwound froman unwi nding roll; each of said narrow
metal lic bands is wound on each of a plurality of winding rolls not
provided with a brake nechani sm and, an inspection unit is provided in
front of said Fititet-o dbtekt a fault. in said metallic strip, so that
said netallic strip is brought to a sudden stop before said fault reaches
said slitter, -whereby said fault is renoved fromsaid netallic strip, the
i nprovenent conprises: reducing an excessive teqﬁbon, whi ch devel ops in
each or —
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said metallic bands under action of said sudden stop, to a noderate val ue
“*by- decreasi ng the nagnitude of deceleration of said netallic strip by
increasing a stopping distance of said netallic strip defined between said
i nspection unit and a stop position ofgsaid fault of said netallic strip.
3. The met hod for «wrestricti,ng jhe excessive tension developing in the
netal lic band inffhé'cﬁ¥t1ng]Sys em as set forth in claiml| or 2, wherein:
when said netallic strip comes to the sudden stop, in order to conpensate
for a reverse notion of said workpiece reacting to its inertia progress,
sai d workpiece is noved at a |ow ¢gged for a predeterniftey period of tine
before said workpiece cones to a stop; and after the drive notor slows
down, and at a tinme when said whHlkiieece travel s at a Spigéer of from25 to 35
m mn before said workpiece is at the | ow speed, Nd drive notor is

energi zed agaifvinding Ab11 Winding Roll
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4. The method for restricting the excessive tension developing in the
“metallic band in the cutting system as set forth in claim3, wherein: said
studden-stop signal and/or a | ow speed operation signal of said netallic
strip are/is sequentially controlled so that a speed graph of said

wor kpi ece forms a snooth curye. 5. ~ The nethod for restricting the .
exces$i ve tEnsibon dewel opt ngei n the netallic band in the cutting system as
set forth in claim3 or 4, wherein: said |low speed is in a range of from 10

to 30 m mn. _
(a) (b)
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