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62 Dressing workable strip materiai.

@ Apparatus for dressing the edges of strip steel, for
instance, comprises several sets of dressing rollers 106, 110,
118 between which the strip is driven by pinch rollers 108, 112,
122 and which impart a desired profile to the strip edge. The
dressing rollers are progressively more narrowly spaced as the
strip proceeds, to ensure that all rollers are contributing to the
dressing. A heating station 114 is located before the final pair of
dressing rollers 118, to allow both cold and hot dressing.
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Description
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Dressing Workable Strip Material

The present invention relates to apparatus for
dressing workable strip material, comprising a pair
of dressing rollers mounted for rotation and each
having surface formations for engaging a respective
surface of a strip passing between the rollers being
sufficiently closely spaced to bear on and dress
surfaces of a strip as it passes.

For some uses of strip steel, the edges of the strip
must be dressed, for instance to give the edges a
desired profile.

Apparatus which has previously been proposed
for dressing the edges of strop steel is shown
schematically in Fig. 1. In Fig. 1, steel strip 10 is
drawn from a coil 12 through guide rollers 14 and
moves in the direction indicated by the arrow 16,
passing between dressing rollers 18 (only one of
which is visible in Fig. 1), and a rolling mill 20, before
passing through further guide rollers 22 and being
re-coiled at 24.

The dressing rollers 18 are placed on either side of
the strip 10 and are rotatable about respective axes
generally perpendicular to the direction 16. Each
roller 18 has a circumferential groove in which the
edge of the sirip 10 is located. The rollers 18 are
sufficiently close to one another that force is
required to drive the strip 10 between the rollers 18.
This force causes the grooves on the rollers 18 to
dress the edges to give them a desired profile. The
driving force required is provided by the rolling mill
20. This comprises upper and lower rollers 26
between which the strip 10 is tightly squeezed in
order to give the rollers 26 sufficient grip to pull the
strip 10 between the rollers 18. in order to provide
the required edge-dressing, the rollers 26 must
tightly grip the strip 10. Thus, hot-rolled steel strip
may be reworked by the mill 20 so that the coil 24
more closely resembles cold-rolled steel.

When the complete coil 12 of strip has been
passed through the apparatus and re-coiled at 24,
the coil 24 can be removed and taken fo a cutting
machine. A suitable cutting machine would re-
peatedly unravel a length of strip from the coil 24,
measure the unravelled length and cut the measured
length to produce dressed, cut-to-length steel
strips.

It is an object of the present invention to obviate
or mitigate disadvantages of the prior art.

Apparatus according to the present invention is
characterised by comprising at least one further pair
of dressing rollers as aforesaid, and in that the
rollers of each pair are more closely spaced than the
rollers of the preceeding pair.

Preferably, the rollers are so located as to dress
the edges of a strip.

The apparatus may comprise pinch rollers for
driving strip material between the dressing rollers.
The apparatus may comprise drive rollers for driving
strip material between the dressing rollers, there
being sufficient number of drive rollers to provide
between them the force required to drive the strip
material without any single drive roller applying
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sufficient force to the surface of the strip to change
surface properties of the strip.

Preferably the apparatus includes further pro-
cessing means for forming dressed strip into a
finished article. There may be a region in which the
strip is unsupported and hangs freely, the said
region being between the dressing rollers and the
further processing means whereby dressed strip
may be supplied continuously to the said region and
drawn discontinuously from the said region, and
whereby strip being dressed is isolated by move-
ment of strip within the said region from discontinu-
ous forces being applied to strip being drawn from
the said region. Preferably there are flattening
means operable to remove any residual curvature
from the dressed strip before the strip is delivered to
the further processing means. The flattening means
may comprise a series of rollers between which
dressed strip passes, and which define a wave-like
path for the strip, the magnitude of the wave
decreasing in the direction of movement of the strip.

The apparatus preferably includes pre-heating
means operable to pre-heat and soften the edges of
the strip material prior to passing between a pair of
dressing rollers. The pre-heating means may com-
prise an induction coil for inducing eddy currents in
metal strip material, thereby heating the material.
The or each coil preferably comprises a current-car-
rying bar which follows a wave-like path along the
edge of the strip, adjacent peaks of the wave being
located respectively above and below the material,
the troughs of the wave extending around the edge
of the material of connect adjacent peaks.

The apparatus preferably comprises at least two
pairs of dressing rollers located before the pre-heat-
ing means, and at least one pair of dressing rollers
located after the pre-heating means.

The apparatus may comprise a chamber contain-
ing an inert atmosphere through which strip passes
after being heated and dressed at elevated tempera-
ture.

Embodiments of the present invention will now be
described in more detail, by way of example only and
with reference to the remainder of the accompa-
nying drawings, in which :-

Figs. 2A and 2B show schematically a line
according to the invention, for producing
dressed, cut-to-length steel;

Fig. 3 is an elevation of a dressing roller of
Fig. 2A;

Fig. 4 is a schematic plan of the dressing
rollers of Fig. 2A;

Fig. 5 is a schematic perspective view of a
pre-heating device for use on the line of
Figs. 2A and 2B; and

Fig. 6 shows schematically a second line
according to the invention, for dressing steel
strip.

Figs. 2A and 2B show a line for the production of
dressed, cut-to-length steel, and including appara-
tus 30 for dressing the strip, comprising two pairs of
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dressing rollers 32,34 (only one roller of each pair
being visible). The rollers 32,34 of each pair are
mounted for rotation and each has surface forma-
tions, in the form of grooves, for engaging a
respective edge of a strip 36 passing between the
rollers 32,34. The rollers 32,34 are so located that the
strip 36 passes firstly between the first pair 32 of
rollers and then between the second pair 34, The
rollers of each pair are sufficiently closely spaced
that the grooves bear on and dress the edges of the
strip 36 as it passes, and the rollers 34 of the second
pair are are more closely spaced than the rollers 32
of the first pair.

The strip 36 is supplied from a de-coil unit 38 in
which a coil 40 of hot-rolled steel is supported. Exit
rollers 42 guide the strip 36 so that it always leaves
the de-coil unit 38 at the same height above the
ground 44. The strip 36 then passes along a
generally horizontal path to the dressing apparatus
30. The strip 36 first passes between the first pair of
rollers 32 and while doing so, the edges of the strip
36 are located in circumferential grooves on the
rollers 32. The rollers 32 dress the edges in the same
way as the rollers 18 of Fig. 1, except that dressing is
provided in two stages in the apparatus 30. The
rollers 32 provide only an initial dressing; dressing is
completed by the second pair of rollers 34.

The general form of the dressing rollers is shown
in Fig. 3. The roller 46 (which may be one of the
rollers 32 or 34) has two circumferential grooves
48,50. The edge of the strip 16 is shown in position
for dressing in the groove 48. The groove 50 is used
to dress strip of different thickness. In order to use
the groove 50, the roller 46 is removed from its
mounting and inverted so that the groove 50 is at the
height of the strip 36 leaving the exit rollers 42.
Alternatively, both grooves may be intended for use
with the same thickness of strip, but designed to
give different degrees of dressing or different edge
profiles.

In order that both pairs of rollers 32,34 contribute
to the dressing, the rollers 34 are more closely
spaced than the rollers 32. This is shown in Fig. 4,
which is both highly schematic and highly exagger-
ated. It can be seen that the gap between the
second rollers 34 is narrower than the gap between
the rollers 32 for strip moving in the direction of the
arrow 52 so that dressed strip leaving the rollers 32
is further dressed by the rollers 34.

The force required to draw the strip 36 through the
dressing apparatus 30 is provided by a pinch roller
unit §4. Pinch roller units apply only very light
pressure to the surface of strip being driven and this
force is insufficient to rework the surface, so that
hot-rolled properties of the strip 36 will be retained
as it passes through the unit 54.

We have appreciated that by using two or more
pairs of dressing rollers 32,34, the force required to
draw strip between the dressing rollers is greatly
reduced. We have further appreciated that this
reduction allows pinch rollers 54 to be used, rather
than a rolling mill 20 as used in the apparatus of
Fig. 1. A set of pinch rollers can provide between
them sufficient force to drive the strip, without any
single roller applying sufficient force to re-work the
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strip surface.

Upon leaving the unit 54, the strip 36 passes
through a hanging zone 56 and a flattener 58 before
reaching a cutting station at which a guillotine blade
60 can cut against an anvil 62 to produce cut lengths
64 which are conveyed away by a conveyor 68. In
order to allow the guillotine 60 to produce accurately
cut lengths 64, strip is drawn from the region 56 in a
discontinuous (or stop-start) fashion by drive rollers
68." This allows the strip 36 to be accurately
positioned between the guillotine 80 and anvil 62 and
cut while stationary.

Before reaching the guillotine 60, the flattener 58
ensures that any residual curvature in the strip 36 is
removed. The flattener 58 includes a large number of
roilers 70 between which the strip 36 must pass. The
rollers 70 define a wave-like path. The magnitude of
the wave is initially high, and decreases steadily
through the flattener 58. That is, the path is initially
undulates very strongly, so that the strip 36 is flexed
to a considerable degree first in one sense and then
in the opposite sense. As the strip 36 progresses,
the flexing reduces in magnitude and finally ceases.
This alternate flexing in opposite senses relieves
stresses in the strip so that it arrives at the guillotine
60 in a substantially flat condition.

‘The region 56 provides a reservoir of strip 36
between the output of the pinch roller unit 54 and the
input of the flattener 58. This is provided for the
following reason. It is found that the quality of the
edge-dressing is increased if movement through the
dressing apparatus 30 is continuous. Conversely, as
described above, movement at the guillotine 60 is
required to be discontinuous. The reservoir of strip
36 in the region 56 can be taken up by the flattener
58, or increased by the pinch rollers 54 as required
to make a smooth transition between the continuous
and the discontinuous motions. The hanging loop of
strip 36 isolates the strip passing through the
dressing unit 30 from the discontinuous forces being
applied by the rollers 68.

In normal use, the speed of strip through the
dressing apparatus 30 is set to equal the average
speed o movement through the guillotine 60 so that
the loop hanging in the region 56 will oscillate up and
down but not, on average, be shortened or leng-
thened. If any mismatch between the speeds occurs,
the loop will steadily shorten or lengthen. Shortening
or lengthening is monitored by photo-electric beams
and sensors 72 which monitor the position of the
lowest point of the loop. If the lower beam is broken,
the loop is too long and the speed through the
dressing apparatus is too high. Dressing can
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reduced, or the speed of feed to the guillotine 60 can
be increased.

If the upper beam is broken, strip is being
supplied too quickly (on average) to the guillotine 60
and this speed can be reduced, so that the rate of
production of cut strips will reduce, or the speed
through the dressing apparatus can be increased.

In order to increase the length of strip normally in
the region 56, the dressing unit 30 and pinch roller
unit 54 may be mounted on a plinth 74 so that the
height of the strip path through these units is higher
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than the height of the path through the flattener 58
and guitlotine 60.

Fig. 5 shows a pre-heating device which can be
used in the line described above, in order to pre-heat
the edges of the strip 36 before it enters the
dressing apparatus 30. The pre-heating apparatus
80 comprises two induction cbils 82,84 to which
alternating electric current can be supplied through
connectors 85.

In view of the high currents required, as will be
described, each coil 82,84 is made from relatively
thick metal bar, and is self-supporting. The bars
follow a wave-like path along respective edges of the
strip 36. That is, when viewed in plan, the path of
each bar has crests 86 in which the bar is between
the edges of the strip 36, and troughs 88 in which the
bar is beyond the edges of the strip 36. Adjacent
creates 86 on each bar project respectively above
and below the strip 36. The trough 88 between each
neighbouring pair of crests 86 passes around the
edge of the strip 36 to connect the crests 86. In the
embodiment shown in Fig. 5, each coil 82,84
consists of two crests 86 above the sirip 36, two
crests 86 below the strip 36, and the requisite
number of troughs to connect these crests and to
connect the ends of the bar to the connectors 85.

When the line is in operation, alternating current at
between 600 Hz and 10 KHz for instance, is supplied
to the induction coils 83,84. The coils generate
alternating magnetic fields locally in the region of the
strip edges. The fields in turn create eddy currents
within the strip 36 and cause the edges to become
heated. Preferably the length of the coils 82,84, the
speed of movement of the sirip 36 and the
energizing currents are set to cause the edges to be
heated to a plastic state before entering the
dressing apparatus 30. The plastic state of the edges
further reduces the force required to draw the strip
36 through the dressing rollers 32, and so further
reduces the vertical forces to be applied by the
pinch roller unit 54.

Fig. 6 shows an alternative line for dressing strip
which is supplied from a de-coiling unit, from the left
hand side of the drawing, and leaves the apparatus
from the right hand side of the drawing to be
re-coiled. The strip first passes through to de-bur-
ring and guide rollers 100 before entering a flattener
unit 102 which flattens the strip in the same manner
as the unit 58 in Fig. 2B. The next station 104
comprises welding, cutting and clamping apparatus
which is used each time a new coil is put in the
de-coiling apparatus to weld the trailing edge of the
last coil to the leading edge of the new coil. The
cutting apparatus is used to trim the trailing and
leading edges before welding. A similar station may
be provided downstream of the apparatus, to cut out
welds formed by the station 104, to ensure that
welded strip is not re-coiled.

After leaving the welding station 104, the strip
passes through two pairs of dressing rollers 106
arranged like the rollers 32,34 of Fig. 2A. Pinch
rollers 108 provide the necessary drive, without
re-working the strip surface. The strip is then further
dressed by a further two pairs of dressing rollers 110
following which is a further set of pinch rollers 112.
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Downsiream of the pinch rollers 112, the strip
passes through a heating station 114 which incor-
porates heating coils 116 like those shown in Fig. 5,
arranged to heat the two edges of the sirip to a
temperature which is preferably in the region of 550
degrees centigrade to 600 degrees centigrade,
although other temperatures in the range 400
degrees centigrade to 700 degrees centigrade could
be used.

Immediately after leaving the coils 116, the hot
edges of the strip undergo a final edge dressing
operation performed by dressing rollers 118, to give
the strip the final edge profile required.

Immediately downstream of the heating station
114, the strip enters a cooling tunnel 120 which is of
sufficient length to allow the strip to cool down
again, preferably to a temperature below 100
degrees centigrade. The heating station 114 and the
cooling tunnel 120 are filled with an inert gas such as
argon which allows the strip to cool down while
annealing to reverse any work hardening which has
taken place.

The heating may cause some discolouration of the
surface of steel strip and a polishing station 122 is
therefore provided at the downstream of the heating
station 114. A brushing station 124 and an oiling 126
are also desirable to preserve the condition of the
re-coiled strip.

In the apparatus of Fig. 6, the large number of
dressing rollers ensures that a high quality edge
dressing can be effected without excessive press-
ure being applied by the various pinch rollers and
therefore without unacceptable loss of quality of the
steel strip. The combination of cold and hot dressing
further improves the quality of the finish. The
location of the flattener 102 before the first dressing
rollers further enhances the finished product by
ensuring that the sirip is presented accurately to the
first dressing rollers 106.

It will be understood from the above that the
various apparafus could alsc be used with other
workable materials, notably metals other than steel.

Variations and modifications to the various ap-
paratus described above can be made without
departing from the scope of the present invention.
For instance, the number of dressing rollers can be
varied. Other apparatus could be used to draw the
strip through the dressing units, but should be
chosen so as not to rework the strip unduly.

Whilst endeavouring in the foregoing Specification
to draw attention to those features of the invention
believed to be of particular importance it should be
understood that the Applicant claims protection in
respect of any patentable feature or combination of
features hereinbefore referred to and/or shown in
the drawings whether or not particular emphasis has
been placed thereon.

Claims

1. Apparatus for dressing workable strip
material (36), comprising a pair of dressing
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rollers (32,106) mounted for rotation and each
having surface formations (48,50) for engaging
a respective surface of a sirip passing between.
the rollers, the rollers being sufficiently closely
spaced to bear on and dress surfaces of a strip
as it passes, characterised by comprising at
least one further pair (34,106,110) of dressing
rollers as aforesaid, and in that the rollers of
each pair are more closely spaced than the
rollers of the preceding pair.

2. Apparatus according to claim 1, further
characterised in that the rollers are so located
as to dress the edges of a strip.

3. Apparatus according to claim 1 or 2, further
characterised by comprising pinch rollers
(54,108,112) for driving strip material between
the dressing rollers.

4. Apparatus according to claim 1 or 2, further
characterised by comprising drive rollers
(54,108,112) for driving strip material between
the dressing rollers, there being sufficient
number of drive rollers to provide between
them the force required to drive the sirip
material without any single drive roller applying
sufficient force to the surface of the strip to
change surface properties of the strip.

5. Apparatus according to any of the preced-
ing claims, characterised by further processing
means (58,60) for forming dressed strip into a
finished article.

6. Apparatus according to claim 5, charac-
terised by a region (56) in which the strip is
unsupported and may hang freely, the said
region being between the dressing rollers and
the further processing means whereby dressed
strip may be supplied continuously to the said
region and drawn discontinuously from the said
region, and whereby sirip being dressed is
isolated by movement of strip within the said
region from discontinuous forces being applied
to strip being drawn from the said region.

7. Apparatus according to any of the preced-
ing claims, characterised by flattening means
(58) operable to remove any residual curvature
from the dressed strip before the sirip is
delivered to the further processing means.

8. Apparatus according to claim 7, charac-
terised in that the flattening means comprise a
series of rollers (70) between which dressed
strip passes, and which define a wave-like path
for the strip, the magnitude of the wave
decreasing in the direction of movement of the
strip.

9. Apparatus according to any of the preced-
ing claims, characterised by pre-heating means
(80,114) operable to pre-heat and soften the
edges of the strip material prior to passing
between a pair of dressing rollers (32,118).

10. Apparatus according to claim 9, charac-
terised in that the pre-heating means comprises
an induction coil (82,84) for inducing eddy
currents in metal strip material, thereby heating
the material.

11. Apparatus according to claim 10, charac-
terised in that the or each coil comprises a
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current-carrying bar which follows a wave-like
path along the edge of the strip, adjacent peaks
(86) of the wave being located respectively
above and below the material, the troughs (88)
of the wave extending around the edge of the
material to connect adjacent peaks. '

12. Apparatus according to claim 9, 10 or 11,
characterised by comprising at least two pairs
of dressing rollers (106,110) located before the
pre-heating means, and at least one pair of
dressing rollers (118) located after the pre-
heating means.

13. Apparatus according to claims 9 to 12,
characterised by a chamber (120) containing an
inert atmosphere through which strip passes
after being heated and dressed at elevated
temperature.
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