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Description

This invention relates to a method and an ap-
paratus for guiding and transferring a rapidly
quenched metallic tape (referred to "tape"
hereinafter), particularly an amorphous metallic
tape produced by a single roll method from a
single cooling roll (referred to "cooling roll"
hereinafter) to a winder.

Recently, it has been investigated and devel-
oped to produce metallic tapes directly from mol-
ten metals (including alloys) by rapidly liquid
quenching methods such as a single roll method
and a twin roll method. In carrying out these meth-
ods, the producing technique itself may of course
be important to determine surface configurations
and uniformity in thickness of the metallic tapes.
However, in the production of the metallic tapes on
industrial scale, it is needed to accomplish handling
of produced metallic tapes or technique for winding
the metallic tapes into coils.

In case of crystalline metallic tapes having
thickness of not less than 100 um, feeding speeds
of the tapes are usually not more than 5 m/sec by
a limitation resulting from solidification due to heat
transfer to a cooling element. Therefore, such me-
tallic tapes can be transferred by a mesh belt
having a clamper and taken up by winding by a
heat-resistant belt wrapper as proposed in Japa-
nese Patent laid open No. 61-88,904.

In case of amorphous metallic tapes, on the
other hand, the thickness is very thin as less than
50 um and the feeding speed of the tapes is not
lower than 20 m/sec. Therefore, means disclosed
in the above Japanese Publication could not be
applied without any modifications. With the amor-
phous metallic tapes, moreover, the characteristics
of the materials tend to change depending upon
producing speeds so that mechanical strengths are
often spoilt. Therefore, it is more difficult to accom-
plish taking-up technique because the producing
speed could not be changed in taking up on a reel
and taking off.

It has been proposed to wind an amorphous
metallic tape onto a take-up reel having a magnet
embedded therein arranged closely adjacent a
cooling roll in Japanese Patent laid open No. 57-
94,453 and Japanese Patent Application Publica-
tion No. 59-34,467. This method is dexterous in
arranging the take-up reel closely adjacent the
cooling roll to eliminate the troublesome fransfer-
ring of the tapes. However, as the reel is close to
the cooling roll, it is not necessarily suitable for
continuous production of the tapes. Moreover, it is
not suitable for industrial production on a large
scale, for lack of spaces for providing inspection
devices for thicknesses and apertures of tapes and
control device for tensile forces on the tapes.
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In order to avoid these disadvantages, propos-
als for positively accomplishing the transfer tech-
nique by arranging winders remote from cooling
rolls have been disclosed in Japanese Patent laid
open Nos. 56-12,257, 59-43,772 and 59-138,572
and Japanese Patent Application No. 62-290,477.
In these techniques, it has been proposed to use
suction devices, brush rolls or brush solid roll pairs
and the like as pinch rolls for catching and fransfer-
ring amorphous metallic tapes. A stable taking up
of amorphous metallic tapes can be realized if
amorphous metallic tapes are caught between
pinch rolls without being ruptured and given tensile
forces required for transferring.

As there are few literatures and data concern-
ing the fransferring and taking up techniques after
producing amorphous metallic tapes in comparison
with producing technique thereof, it is not an easy
matter to study all the techniques. The inventors
have been investigated and improved the guide
and transfer of amorphous metallic tapes peeling
and flying from cooling rolls arranged remote from
winders on the basis of the acknowledgement that
arrangement of winders remote from cooling rolls is
basically industrially superior, and they have en-
countered the following problems.

In the guiding and transferring systems above
described, brush-solid roll pairs made of a com-
bination of brush rolls and solid rolls are used as
pinch rolls. It has been ascertained that by embrac-
ing an amorphous metallic tape between pinch
rolls, tensile forces required for transferring is given
to the metallic tape.

In guiding a rapidly quenched metallic tape
produced by solidification through rapid quenching
on a cooling roll to pinch rolls through a transfer
guide after the peeling from the cooling roll, the
guiding was not very difficult matter by applying
particular devices to an air knife and the transfer
guide. However, the metallic tape could not be
pulled, even if the pinch rolls are pressed together.
Therefore, the pinch rolls could not be used as a
transfer system by moving the pinch rolls to a
winder. Tensile forces required for ftransferring
could not be given to a metallic tape only by
transferring the metallic tape peeled from a cooling
roll through a transfer guide.

It is an object of the invention to provide a
method and an apparatus for guiding and transfer-
ring a rapidly quenched metallic tape by giving
tensile forces required for transferring to the wind-
er.

In order to achieve this object, in a method of
guiding and fransferring a rapidly quenched metal-
lic tape the steps of independent claim 1 are car-
ried out, and an apparatus for guiding and transfer-
ring a rapidly quenched metallic tape comprising
the features of independent claim 5 is provided.
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Enhancements and preferred embodiments of
the present invention are claimed in the dependent
claims.

The invention will be described with reference
to the accompanying drawings, wherein:

Fig. 1 is a schematic view of an apparatus for
guiding and transferring a rapidly quenched me-
tallic tape according to the invention;

Fig. 2 is a schematic view of the conventional
apparatus for guiding and transferring a rapidly
quenched metallic tape;

Fig. 3 is a graph showing a relation between
flying direction and rapture of metallic tape;
Figs. 4a and 4d are views showing a distribution
of air flow rate in the transfer guide, respec-
tively;

Figs. 5a to 5b are views showing an influence of
air flow rate in the fransfer guide, respectively;
and

Fig. 6 is a graph showing a relation between
length of a fransfer guide and time of caiching
metallic tape.

In Fig. 1 is shown a preferable apparatus for
guiding and fransferring the rapidly quenched me-
tallic tape according to the invention, wherein nu-
meral 1 is a cooling roll rotating at a high speed. A
metallic tape 2 prepared by solidifying through
rapid quenching on the surface of the cooling roll 1
is peeled off from the cooling roll 1 with an air knife
3 and guided into a cylindrical transfer guide 4, at
where the tape 2 is caught by a pinch roll unit 5
(combination of brush roll 5a and solid roll 5b)
placed on a ftransfer frolley 6. Then, the transfer
trolley 6 is moved together with the pinch roll unit 5
toward a winder (not shown), whereby the tape 2 is
taken up on the winder. Further, a deflector roll 7 is
arranged at an enfrance side of the fransfer guide
4, which functions to form an adequate pass line
when tension is applied to the metallic tape. More-
over, a high speed air flow is formed inside the
transfer guide 4 by means of a blower 8 arranged
behind the pinch roll unit 5. Numeral 9 is a pouring
nozzle.

In this case, it is important that the transfer
guide 4 is arranged so that the axial line of the
guide locates on a normal line at a peeling point of
the metallic tape 2 from the cooling roll 1, whereby
the flying metallic tape 2 is not contacted with the
inner wall of the transfer guide 4.

The invention will be described with respect to
experimental results leading in the success of the
invention.

The guiding and transferring of the metallic
tape 2 were repeated by using the apparatus
shown in Fig. 2. In this apparatus, the transfer
guide was shifted from the normal line at the peel-
ing point of the metallic tape without the air adjust-
ment and the optimization of the deflector roll as
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shown in Fig. 2.

According to the above experiments, the metal-
lic tape 2 could be introduced from the cooling roll
1 through the transfer guide 4 into the entrance
side of the pinch roll unit 5, but tension could not
be applied to the metallic tape 2. In order to
elucidate this cause, the behavior of the metallic
tape flying inside the transfer guide was recorded
by means of VTR or the like, but in this case, only
the continued metallic tape was observed. How-
ever, it has been confirmed that if it is intended fo
cast the metallic tape of amorphous alloy aiming at
the invention, since the tape forming rate is usually
25-30 m/sec, an apparently static image can not be
obtained by a general picture system, so that the
detail movement of the metallic tape can not be
analyzed. Now, when the picturing was carried out
by making the whole of the apparatus dark and
conducting stroboradiation at 1/50000 sec, an ap-
parently static image of the metallic tape flying
inside the transfer guide could be recorded by
VTR.

When the recorded image is analyzed in detail,
there are obtained the following results, which can
not quite be anticipated in the conventional VTR
observation.

(1) The metallic tape flying inside the transfer
guide was raptured in some places;

(2) The cracks were frequently observed in the
metallic tape flying inside the transfer guide;

(3) The cracked metallic amorphous tape was
easily raptured through the application of ten-
sion.

That is, it has newly been found that the occur-
rence of such a rapture in the transfer guide is a
cause of not applying tension to the metallic tape
of amorphous alloy through the pinch roll unit.

On the other hand, it is well-known that the
mechanical strength of the amorphous alloy tape is
very high. When examining the cause of easily
generating the crack in such a high strength ma-
terial inside the transfer guide, there is caused a
problem when the metallic tape is passed through
the transfer guide. That is, when the metallic tape
flying at a high rate of 25-30 m/sec collides with
the inner wall face of the guide, the cracks are
generated or the tape is broken. This is considered
fo result from such a characteristic of the amor-
phous metallic tape that the tape is strong o uniax-
ial tension but is weak to shearing force.

In order to solve this problem, according fo the
invention, when the metallic tape peeled off from
the cooling roll with the air knife flies inside the
transfer guide, the tape does not substantially
come into contact with the inner wall face of the
transfer guide. Particularly, the transfer guide is
arranged in a direction that the metallic tape peeled
off from the cooling roll with the air knife flies
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freely, whereby it is avoided to contact the metallic
tape flying inside the transfer guide with the inner
wall face of the transfer guide to realize the trans-
ferring of the metallic tape without impact.

Moreover, when the transfer guide 4 as shown
in Fig. 1 is not arranged between the cooling roll
and the pinch roll unit, the rapture of the metallic
tape by collision is never caused, but the metallic
tape can not stably be guided into the pinch roll
unit. Therefore, the arrangement of the transfer
guide is essential in the invention.

If it is intended to produce the metallic tape by
the single roll method, the metallic tape peeled off
from the cooling roll with the air knife tends to fly in
a direction of a normal line at the peeling position
on the roll surface, so that the metallic tape flies as
if it springs out from the center of the roll. There-
fore, when the transfer guide is arranged in such a
direction, the metallic tape is hardly subjected to
impact by contacting with the inner wall face of the
guide, and consequently there is caused no crack-
ing nor rapture of the metallic tape.

Further, a distance (width) of a clearance 10
can be adjusted by an adjusting plate 11 arranged
on an upper edge portion of an inlet port 4a of the
transfer guide 4 and freely moved to the cooling
roll 1, whereby the width of air flow passage is
increased or decreased to change a blowing
amount of air to the metallic tape 2 to thereby
control the flying direction of the metallic tape 2.

Further, the inventors have examined the influ-
ence of air flow inside the transfer guide 4 on the
flying trajectory of the metallic tape 2 flying at high
speed inside the transfer guide and found the fol-
lowing knowledges.

That is, when air flow is jetted from the air knife
3 under a pressure enough to peel off the metallic
tape 2, the air flow in the vicinity of the inlet port of
the fransfer guide does not advance toward the
pinch roll unit in the fransfer guide but flows down-
ward toward the bottom face inside the fransfer
guide. Therefore, the metallic tape 2 peeled off
from the cooling roll 1 collides with the bottom face
of the inner wall of the fransfer guide under an
influence of such a downward air flow and then
takes a flying frajectory in horizontal direction to-
gether with air flow gradually directing toward the
pinch roll unit inside the transfer guide.

It is possible to avoid the collision of the metal-
lic tape 2 with the inner wall of the fransfer guide 4
fo a certain extent by weakening the air flow from
the air knife 3. However, the air knife 3 acts to give
a pressure enough to completely peel the metallic
tape 2, so that there is a restriction for reducing the
quantity and pressure of the air flow.

On the other hand, it is difficult to coincide the
jetting direction of air from the air knife with the
direction of the air flow inside the fransfer guide
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(direction toward pinch roll unit) in view of the
structure.

As a result that the flying frajectory of the
metallic tape 2 is analyzed from the image of VTR,
it has been confirmed that if the air flow from the
air knife 3 contacts with the flying metallic tape
over a wide area, the frajectory of the tape 2
directs downward to collide with the inner wall of
the fransfer guide.

In other words, it has been found that it is
possible to control the advancing direction of the
metallic tape by adjusting the contacting area of air
flow from the air knife 3 with the tape 2.

In order to realize such a control, it is advanta-
geous to freely change the width of the air flow
from the air knife 3.

Fig. 3 shows the rapture number of the metallic
tape inside the transfer guide (A) when the clear-
ance between the fransfer guide 4 and the cooling
roll 1 is narrowed to direct the tape toward the
pinch roll unit and (B) when the clearance is widen-
ed to direct the tape toward the bottom face of the
guide.

As seen from the results of Fig. 3, the metallic
tape 2 can be guided into the pinch roll unit 5 by
adjusting the clearance between the transfer guide
4 and the cooling roll 1 without rapturing the tape
inside the transfer guide.

Moreover, the optimum value of the clearance
10 between the transfer guide 4 and the cooling
roll 1 is desirable to be determined by confirming
the flying ftrajectory of the metallic tape because
this value is varied by physical adhesion force
between the tape 2 and the cooling roll 1, suction
force at the inlet of the transfer guide 4, relative
arrangement between the peeling position of the
tape and the clearance 10 and the like.

There may be caused a case that the flying
posture of the metallic tape 2 just after the peeling
does not necessarily take the horizontal flying tra-
jectory. In this case, it is sufficient to change the
distance of the clearance 10 in the widthwise direc-
tion of the metallic tape.

In addition, a high speed air flow is formed
inside the transfer guide 4 by suction of air through
the blower 8 arranged behind the pinch roll unit 5.
In this case, it is important that the flow rate of the
high speed air flow inside the transfer guide 4 is
measured by means of a flow meter (not shown),
while the tape passing rate of the metallic tape 2 is
measured by means of a tachometer (not shown)
based on the rotating rate of the cooling roll 1,
whereby the flow rate of the high speed air flow is
set above the measured tape feeding speed.

Such a flow rate of the high speed air flow
inside the transfer guide 4 can be adjusted and set
fo a given value by changing at least one of suction
amount of the blower 8, air jetting quantity of the
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air knife 3, clearance 10 between the cooling roll 1
and the transfer guide 4 and inner shape of the
transfer guide 4.

In this connection, it has been found that the
collision of the metallic tape with the inner wall of
the ftransfer guide can substantially be avoided
when the flow rate of the high speed air flow in at
least a last half of the transfer guide is made faster
than the tape feeding speed of the metallic tape.

Furthermore, the rapture of the rapidly
quenched metallic tape on the inner wall face of
the transfer guide can be prevented by limiting the
length of the transfer guide to a range of 10 cm -
100 cm. The reason on such a limitation of the
transfer guide length will be described with respect
to the following concrete experimental data.

The transfer guide 4 was arranged as shown in
Fig. 1, and the length of the fransfer guide was
varied over a range of 10 cm to 200 cm. While, the
high speed air flow of about 35 m/sec was formed
inside the transfer guide 4 by means of the blower
8 behind the pinch roll unit 5.

The amorphous alloy tape peeled off with the
air knife 3 was smoothly guided into the transfer
guide 4 and caught by the pinch roll unit 5 after the
confirmation of passing the tape between the brush
roll 5a and the solid roll 5b constituting the pinch
roll unit 5 at an open state, during which the time
for catching the tape was measured to obtain re-
sults as shown in Fig. 6. As seen from Fig. 6, when
the transfer guide length is not more than 100 cm,
the catching of the tape is in 10 seconds. If the
length exceeds 100 cm, the catching becomes
considerably difficult, because it is considered that
as the length of the transfer guide becomes long,
the probability of rapturing the tape on the inner
wall of the transfer guide through collision becomes
high. While, when the transfer guide length is less
than 10 cm, the high speed air flow required for the
catching through the pinch roll unit 5 can not stably
be formed.

According to the invention, the metallic tape
peeled off from the cooling roll is passed through
the transfer guide to the pinch roll unit at substan-
tially non-contact state to the inner wall of the
transfer guide by means of a deflector roll having a
function as an air floater located at the entrance
side of the transfer guide. For this end, the deflec-
tor roll is arranged at the entrance side of the
transfer guide at such a certain space upward from
the bottom of the transfer guide that air sufficiently
passes between the deflector roll and the bottom of
the transfer guide so as not to disturb the air flow
required for controlling the flying posture of the
metallic tape flying inside the transfer guide.

The deflector roll is constructed so as to make
constant the formation of pass line between the
peeling point from the cooling roll and the pinch
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roll unit when tension is applied to the metallic tape
peeled off from the cooling roll by the action of the
pinch roll unit and to serve as an air floater for
eliminating the friction with the deflector roll. Fur-
thermore, in order to provide good flying posture of
the metallic tape before the catching by the pinch
roll unit, there is a space between the deflector roll
and the fransfer guide that air flow sufficiently flows
toward the delivery side of the transfer guide.
Moreover, the deflector roll is provided with air jet
ports 14 jetting air as an air floater for causing no
friction between the pass line of the metallic tape
after the catching and the deflector roll. If neces-
sary, an apron (guide plate) 15 smoothly flowing air
flow inside the transfer guide may effectively be
arranged on the lower face of the deflector roll in
order to make the disturbance of air flow inside the
transfer guide through the deflector roll.

The deflector roll 7 acts to form an adequate
pass line when tension is applied to the caught
metallic tape. Particularly, it can be said that the
deflector roll 7 is effective to form the adequate
pass line when the setting position of the transfer
guide 4 changes in the height direction of the
cooling roll.

Furthermore, the use of the deflector roll as
mentioned above brings about the following unex-
pected results which have never been observed by
VTR:

(1) When the metallic tape is caught by the
pinch roll unit, it is straight tensioned between
the pinch roll unit and the cooling roll. If the
deflector roll is existent therebetween, the pass
line of the metallic tape is formed between the
deflector roll and the cooling roll, and conse-
quently the stable peeling point can be main-
tained irrespective of the air flow from the air
knife;
(2) The tension is instantly applied to the metal-
lic tape in the caiching through the pinch roll
unit, but the metallic tape is raptured by the
deflector roll immediately thereafter;
(3) The metallic tape is instantly closed to the
deflector roll in the catching through the pinch
roll unit;
(4) The metallic tape collides with the bottom
face of the transfer guide to cause the rapture
thereof even after it is separated downward from
the deflector roll;
(5) It is frequently observed that the metallic
tape flying inside the transfer guide is beaten
onto the bottom of the fransfer guide in the
vicinity of the entrance side thereof by the
downward air flow from the air knife.

Thus, the deflector roll is essential to form the
pass line between the pinch roll unit and the cool-
ing roll, but brings about the rapture of the metallic
tape, which is a cause that tension is not applied to
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the amorphous alloy tape through the pinch roll
unit.

As a result of the investigations on such a
cause, it has been found that when the metallic
tape caught by the pinch roll unit while applying
tension thereto comes into contact with the deflec-
tor roll, friction is generated to the metallic tape on
the surface of the deflector roll and consequently
there is caused a so-called sticking phenomenon
that tension is different between the upstream and
the downstream about the deflector roll. That is, the
difference in the speed of the metallic tape be-
tween the upstream and the downstream of the
deflector roll is caused to lower the speed at the
upstream than the tape feeding speed, whereby
the slacking of the tape is caused to collide on the
deflector roll.

Such a problem has been completely solved
by adapting an air floater comprised of plural air jet
ports 14 to the tape-passing face of the deflector
roll as a means for solving the sticking.

Although the metallic tape is caught without the
rapture through the deflector roll provided with the
air floater, a phenomenon that the tape is beaten
onto the bottom of the fransfer guide immediately
after the passing through the deflector roll to cause
rapture has further been confirmed by VTR. This is
based on the air flow about the deflector roll. That
is, air drawn into the transfer guide through the
suction force of the blower is lost in the vicinity of
the bottom of the transfer guide at the entrance
side thereof by the deflector roll, and consequently
the metallic tape is subjected to downward force by
the air flow from the air knife for peeling the
metallic tape.

For this end, a clearance is formed between
the deflector roll and the bottom of the fransfer
guide to form an air flow therebetween. As a resulf,
it has been confirmed that air flowing through the
clearance has an air flow rate enough to push the
metallic tape upward and cause no rapture. Fur-
thermore, the air flowing through the clearance
largely acts to push the posture of the metallic tape
flying inside the transfer guide upward at the initial
stage between the peeling from the cooling roll and
the catching through the pinch roll unit, and con-
sequently the inconvenience of colliding the flying
metallic tape onto the bottom of the fransfer guide
before the caiching is considerably improved.

In order to more smoothly flow air through the
clearance between the deflector roll and the bottom
of the transfer guide, an apron 15 is attached fo the
deflector roll, which is effective to solve a wavy
phenomenon of the metallic tape due to discontinu-
ous tension change.

The following examples are given in illustration
of the invention and are not intended as limitations
thereof.
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Example 1

A molten alloy having a composition of 10
atomic % (hereinafter referred to as "at%") of B, 9
at% of Si, 1 at% of C and the balance being Fe
was kept at 1,300°C, and ejected onto an upper-
most portion of a cooling roll made of a copper
alloy and rotating at a high speed (25 m/sec)
through a slit-like nozzle having a width of 100 mm
to produce an amorphous alloy tape of 25 um in
thickness. As shown in Fig. 1, the axis of a fransfer
guide 4 was substantially directed toward the cen-
ter of the cooling roll 1. A high speed air flow was
formed inside the guide by means of a blower
behind a pinch roll unit.

Then, the alloy tape was peeled off from the
cooling roll with an air knife, and introduced into
the transfer guide. While the peeled alloy tape was
smoothly guided inside the transfer guide, it was
led to an opened state pinch roll unit constituted by
a brush roll and a solid roll. After the tape passed
between the rolls, it was caught by pressing down
the brush roll against the solid roll. The metallic
tape flying inside the fransfer guide did not contact
upper and lower faces and side faces of an inner
wall of the transfer guide at least with impact.

In this case, it was confirmed that a stable
tension was applied to the amorphous alloy tape
flying inside the transfer guide by the pinch roll unit
under rotation at a speed higher than that of the
cooling roll by about 2 m/sec, while the tape was
not raptured inside the transfer guide, and that the
tape could be fransferred by moving the pinch roll
unit with use of a transfer truck.

Example 2

A molten alloy having a composition of 10 at%
of B, 9 at% of Si, 1 at% of C and the balance
being Fe was kept at 1,300 ° C, and ejected onto an
uppermost portion of the copper alloy cooling roll
rotating at a high speed (25 m/sec) through the slit-
like nozzle having a width of 100 mm to produce
an amorphous alloy tape of 25 um in thickness.

Then, the alloy tape was peeled off from the
cooling roll with the air knife, and guided into the
transfer guide. In order to prevent the alloy tape
from sticking against the inner wall of the guide
during flying in the guide, the width of an air flow
from the air knife was adjusted by advancing or
retracting an adjusting plate so that the alloy tape
might smoothly fly inside the guide at a substan-
tially non-contact state. The alloy tape was guided
to the opened state pinch roll unit constituted by
the brush roll and the solid roll. After the alloy tape
was passed through the rolls, it was caught by
pressing down the brush roll against the solid roll.
The alloy tape flying inside the transfer guide did
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not contact the upper and lower faces and the side
faces of the inner wall of the transfer guide at least
with impact.

In this case, it was confirmed that a stable
tension was applied to the amorphous alloy tape by
the pinch roll unit under rotation at a speed higher
than that of the cooling roll by about 2 m/sec, while
the alloy tape flying inside the transfer guide was
not raptured in the guide, and that the alloy tape
could be transferred by moving the pinch roll unit
with the transfer truck.

Example 3

A molten alloy having a composition of 10 at%
of B, 9 at% of Si, 1 at% of C and the balance
being Fe was kept at 1,300 ° C, and ejected onto an
uppermost portion of the copper alloy cooling roll
rotating at a high speed (25 m/sec) through the slit-
like nozzle having a width of 100 mm to produce
an amorphous alloy tape of 25 um in thickness.

Then, the alloy tape was peeled off from the
cooling roll with the air knife by using the appara-
tus shown in Fig. 1. When the alloy tape was to be
guided into the transfer guide, a high speed air flow
was preliminarily formed inside the transfer guide
by means of the suction blower behind the pinch
roll unit as shown in Figs. 4a through 4d. Fig. 4a
shows the shape of the transfer guide and planes
at which the flow rate of the air stream was mea-
sured. Figs. 4b, 4c and 4d show flow rates at the
planes a, 8 and v and respectively, by lengths of
arrows and figures (m/s) given thereunder. At that
time, the maximum flow rate of the air flow was 30
m/sec at the rear half portion of the fransfer guide
as shown in Figs 4b to 4d.

The amorphous alloy tape peeled with the air
knife was smoothly guided inside the transfer
guide. After it was confirmed that the amorphous
alloy tape passed through the opened state pinch
roll unit constituted by the brush roll and the solid
roll, the tape was caught by pressing down lower-
ing the brush roll against the solid roll. The alloy
tape flying inside the fransfer guide did not contact
the upper and lower faces and the side faces of the
inner wall of the transfer guide at least with impact.
A static image of the alloy tape introduced into the
transfer guide was shown at a scale of 1/50,000 in
Fig. 5a. For the comparison, Fig. 5b shows a static
image of the alloy tape which contacted the bottom
face of the tape transfer guide when the flow rate
of the air flow was smaller than that of passing the
amorphous alloy tape.

In the case of Fig. 5a, it was confirmed that a
stable tension was applied to the amorphous alloy
tape by the pinch roll unit under rotation at a speed
higher than that of the cooling roll is about 2 m/sec,
while the tape flying inside the transfer guide was
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not raptured in the guide, and the the metallic tape
could be fransferred together with the pinch roll
unit by moving the fransfer table.

Example 4

A molten alloy having a composition of
FesoB10SisCs1 (at%) was kept at 1,300°C, and
ejected onto an uppermost portion of the copper
alloy cooling roll rotating at a high speed of 25
m/sec through the slit-like nozzle having a width of
100 mm to produce an amorphous alloy tape of 25
um in thickness. The fransfer guide 4 was ar-
ranged as shown in Fig. 1, and had a length of 60
cm. An air flow at a high speed of about 33 m/sec
was formed inside the transfer guide 4 by the
blower 8 behind the pinch roll unit 5.

The amorphous alloy tape was peeled off with
the air knife, and smoothly guided inside the trans-
fer guide. Then, after the tape was passed through
the opened state pinch roll constituted by the brush
roll and the solid roll, the tape was surely caught
within 2 seconds by pressing down the brush roll
against the solid roll.

In this case, it was confirmed that a stable
tension was applied to the amorphous alloy tape by
the pinch roll unit under rotation at a speed higher
than that of the cooling roll by about 2 m/sec, while
the tape flying inside the ftransfer guide was not
raptured in the guide, and that the tape could be
transferred together with the pinch roll unit by
moving the transfer frolley.

Example 5

A molten alloy having a composition of 10 at%
of B, 9 at% of Si, 1 at% of C and the balance
being Fe was kept at 1,300 ° C, and ejected onto an
uppermost portion of the copper alloy cooling roll
rotating at a high speed of 25 m/sec through the
slit-like nozzle having a width of 100 mm fo pro-
duce an amorphous alloy tape of 25 um in thick-
ness. As shown in Fig. 1, a deflector roll had air jet
ports on the side along which the tape passed, and
an air inflow opening was provided between the
bottom plate of the transfer guide and the deflector
roll. A high speed air flow was formed inside the
transfer guide by sucking with the blower behind
the pinch roll unit.

Then, the tape was peeled off from the cooling
roll with the air knife, and guided to the opened
state pinch roll unit constituted by the brush roll
and the solid roll. After the tape passed through the
pinch roll unit, the tape was caught by pressing
down the brush roll against the solid roll. Imme-
diately after the tape was caught, a tension was
applied to the flying tape at a strefch so that a pass
line was formed between the pinch roll unit and the
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deflector. The tape was guided without rapture,
while the pass line was stabilized and the tape did
not contact the deflector with impact. Next, it was
confirmed that a stable tension was applied to the
amorphous alloy tape by the pinch roll unit under
rotation at a speed higher than that of the cooling
roll by about 2 m/sec, and that the tape could be
transferred by moving the pinch roll unit with the
transfer table.

As mentioned above, according to the inven-
tion, the amorphous alloy tape produced by the
single roll method can be fransferred and taken up
without rapture. Thus, the invention has great sig-
nificance as a producing technique of metallic
tapes.

Claims

1. A method of guiding and transferring a rapidly
quenched metallic tape (2) including the steps
of

- peeling the rapidly guenched metallic
tape (2) produced by solidification
through rapid quenching on a circum-
ferential surface of a single cooling roll
(1) rotating at a high speed,

- introducing the metallic tape (2) into a
cylindrical fransfer guide (4) to a pinch
roll unit (5) arranged at a terminal end of
the transfer guide (4) to catch the metal-
lic tape (2) by the pinch roll unit (5), and

- moving the pinch roll unit (5) to a winder
for the metallic tape (2),

characterized by feeding said metallic tape (2)
in the ftransfer guide (4) substantially without
being in contact with the transfer guide (4) by
arranging said transfer guide (4) in a flying
direction of the metallic tape (2) peeled from
the single cooling roll (1), and by peeling said
metallic tape (2) by jetting air of which amount
is adjusted.

2. A method as set forth in claim 1, wherein the
metallic tape (2) is peeled by air jetting, and
high speed air flow directing from an entrance
side to a delivery side of the transfer guide (4)
is caused by air suction on the delivery side of
the transfer guide (4) so that velocity of the air
flow at least in a downstream half of the trans-
fer guide (4) is higher than a velocity of the
metallic tape (2) fed in the transfer guide (4).

3. A method as set forth in claim 2, wherein a
flow rate of the high speed air flow is adjusted
by at least one of adjustments of an amount of
the air suction on the delivery side of the
transfer guide (4), an amount of the air jetting
for peeling the rapidly quenched metallic tape
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(2) and a clearance between said single cool-
ing roll (1) and the fransfer guide (4) and a
modification of internal configuration of the
transfer guide (4).

A method as set forth in claim 1, wherein the
metallic tape (2) is guided to the pinch roll unit
(5) by suction air by means of a blower (8) and
a pass line for the metal tape (2) is substan-
tially formed by a deflector roll with an air
floater provided on an entrance side of the
transfer guide (4).

An apparatus for guiding and transferring a
rapidly quenched metallic tape (2) comprising
a cylindrical transfer guide (4) for introducing
thereinto and guiding therein the rapidly
quenched metallic tape (2) produced by solidi-
fication through rapid quenching on a circum-
ferential surface of a single cooling roll (1) and
peeled therefrom, the axial line of said transfer
guide (4) being located on a normal line of the
single cooling roll (1), at a position where the
metallic tape (2) is peeled, a pinch roll unit (5)
arranged at a terminal end of the transfer
guide (4) for catching the metallic tape, and a
transfer trolley (6) for transferring said pinch
roll unit (5) to a winder for the metallic tape (2),
characterized in that said transfer guide (4) is
arranged adjacent said single cooling roll (1),
and the apparatus further comprises an air
knife (3) for peeling the metallic tape (2) from
the single cooling roll (1) by air jetting, said air
knife (3) being arranged extending from a
downstream side of a rotating direction of the
single cooling roll (1) toward a clearance (10)
between the single cooling roll (1) and the
transfer guide (4).

An apparatus as set forth in claim 5, compris-
ing adjusting means (11) for adjusting the
clearance between the single cooling roll and
the fransfer guide.

An apparatus as set forth in claim 6, wherein
said apparatus further comprises a suction
blower (8) arranged downstream of said pinch
roll unit (5) for producing high speed air flow in
the transfer guide (4), a tachometer for detect-
ing rotating speeds of the single cooling roll
(1), and a speed meter for detecting velocities
of the high speed air flow in the transfer guide

(4).

An apparatus as set forth in claim 6, wherein
said transfer guide (4) has a length between 10
cm - 100 cm.
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An apparatus as set forth in claim 6, wherein
said apparatus further comprises a blower for
guiding the metallic tape (2) to the pinch roll
unit (5) by suction air produced by the blower,
and a deflector roll (7) provided on an entrance
side of the fransfer guide (4) to form a pass
line for the metallic tape (2), and wherein a
clearance between the deflector roll (7) and a
bottom plate of the transfer guide (4) is pro-
vided for causing air to flow into the clearance
by suction air of the blower.

Patentanspriiche

Verfahren zur Filhrung und Ubertragung eines
schnell abgeschreckien Metallbands (2), um-
fassend die folgenden Schritte:

- Abldsen des schnell abgeschreckten Me-
tfallbands (2), das durch Erstarrenlassen
durch schnelles Abschrecken auf einer
Mantelfliche einer mit hoher Geschwin-
digkeit rotierenden einzigen Kihlwalze
(1) erzeugt worden ist,

- Einfiihren des Metallbands (2) in eine
zylindrische Ubertragungsfihrung (4) zu
einer an deren hinterem (terminal) Ende
angeordneten Klemmwalzeneinheit (5)
zum Erfassen des Metallbands (2) durch
die Klemmwalzeneinheit (5) und

- Verschieben der Klemmwalzeneinheit (5)
zu einer Aufwickeleinheit fir das Metall-
band (2),

gekennzeichnet durch Zuflihren des Metall-
bands (2) in der Ubertragungsfiihrung (4) im
wesentlichen ohne Berlihrung mit letzterer
durch Anordnen der Ubertragungsflihrung (4)
in einer "Flug-" oder Schweberichtung des von
der einzigen Kihlwalze (1) abgel&sten Metall-
bands (2) und Abldsen des Metallbands (2)
durch Ausblasen von Luft in einer eingestellten
Menge.

Verfahren nach Anspruch 1, wobei das Metall-
band (2) durch Luftausblasung abgel&st wird
und ein von einer Einlaufseite zu einer AuslaB-
seite der Ubertragungsfiihrung (4) gerichteter
Hochgeschwindigkeit-Luftstrom durch Luftan-
saugung an der AuslaBseite der Ubertragungs-
flihrung (4) so erzeugt wird, daB die Geschwin-
digkeit des Luftstroms zumindest in der strom-
abseitigen Hilfte der Ubertragungsfiihrung (4)
h&her ist als eine Geschwindigkeit des in der
Ubertragungsfiihrung (4) gefiihrten Metallbands

).

Verfahren nach Anspruch 2, wobei eine Stro-
mungsgeschwindigkeit des Hochgeschwindig-
keit-Luftstroms mittels mindestens einer Ein-
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stellung etwa einer Luftansaugmenge an der
AuslaBseite der Ubertragungsfiihrung (4), einer
Menge der Ausblasluft zum Ablsen des
schnell abgeschreckien Metallbands (2) und
eines Zwischenraums zwischen der einzigen
Kiihiwalze (1) und der Ubertragungsfiihrung (4)
sowie einer Abwandlung der Innenkonfiguration
der Ubertragungsflihrung (4) eingestellt wird.

Verfahren nach Anspruch 1, wobei das Metall-
band (2) durch Saugluft mittels eines Geblidses
(8) zur Klemmwalzeneinheit (5) geleitet wird
und eine Durchlauflinie fiir das Metallband (2)
im wesentlichen durch eine an einer Einlaufsei-
te der Ubertragungsfilhrung (4) angeordnete
Ablenkwalze mit einer (einem) Luftleitfliche
oder -lager gebildet wird.

Vorrichtung zur Filhrung und Ubertragung ei-
nes schnell abgeschreckten Metallbands (2),
umfassend eine zylindrische Ubertragungsfiih-
rung (4) zum Einfllhren des schnell abge-
schreckten Metallbands (2), das durch Erstar-
renlassen durch schnelles Abschrecken auf ei-
ner Mantelfliche einer einzigen Kihlwalze (1)
erzeugt und von ihr abgeldst oder abgestreift
worden ist, in diese Flihrung und Leiten des
Metallbands darin, wobei die Achslinie der
Ubertragungsfiihrung (4) an einer Stelle, an
welcher das Metallband (2) abgel6st wird, auf
einer Linie senkrecht zur einzigen Kihlwalze
(1) angeordnet ist, eine an einem hinteren (ter-
minal) Ende der Ubertragungsfiihrung (4) an-
geordnete Klemmwalzeneinheit (5) zum Erfas-
sen des Metallbands und einen Transporiwa-
gen (6) zum Ubertragen bzw. Abflihren der
Klemmwalzeneinheit (5) zu einer Aufspuleinheit
fir das Metallband (2), dadurch gekennzeich-
net, daB die Ubertragungsfiinrung (4) neben
der einzigen Kihlwalze (1) angeordnet ist und
die Vorrichtung ferner eine Luftrakel (3) zum
Abldsen oder Abstreifen des Metallbands (2)
von der einzigen Kihlwalze (1) durch Luftaus-
blasung umfaBt, wobei die Luftrakel (3) so an-
geordnet ist, daB sie sich von einer Stromab-
seite einer Rotationsrichtung der einzigen
Kihlwalze (1) in Richtung auf einen Zwischen-
raum (10) zwischen der einzigen Kihlwalze
(1) und der Ubertragungsfiihrung (4) erstreck.

Vorrichtung nach Anspruch 5, umfassend eine
Einstelleinrichtung (11) zum Einstellen des
Zwischenraums zwischen der einzigen Kihi-
walze und der Ubertragungsflihrung.

Vorrichtung nach Anspruch 6, wobei die Vor-
richtung ferner umfaBt: ein der Klemmwalzen-
einheit (5) nachgeschaltetes Sauggebldse (8)



17 EP 0 366 005 B1

zur Erzeugung eines Hochgeschwindigkeit-
Luftstroms in der Ubertragungsfiihrung (4), ein-
(en) Tachometer (Drehzahimesser) zum Mes-
sen der Drehgeschwindigkeiten der einzigen
Kihlwalze (1) und einen Geschwindigkeitsmes-
ser zum Messen der Geschwindigkeiten des
Hochgeschwindigkeit-Luftstroms in der Uber-
tragungsfiihrung (4).

Vorrichtung nach Anspruch 6, wobei die Uber-
tragungsflihrung (4) eine Ldnge zwischen 10
cm und 100 cm aufweist.

Vorrichtung nach Anspruch 6, ferner umfas-
send ein Gebldse zum Fihren des Metall-
bands (2) zur Klemmwalzeneinheit (5) mittels
des vom Geblése erzeugten Luftsogs und eine
an einer Einlaufseite der Ubertragungsfiihrung
(4) vorgesehene Ablenkwalze (7) zur Bildung
einer Durchlauflinie flir das Metallband (2), wo-
bei zwischen der Ablenkwalze (7) und einer
Bodenplatte der Ubertragungsfiinrung (4) ein
Zwischenraum vorgesehen ist, um mittels des
Luftsogs des Gebldses Luft in den Zwischen-
raum einstrémen zu lassen.

Revendications

Un procédé pour guider et transférer une ban-
de méiallique trempée (2), comportant les pha-
ses consistant 2

- retirer par pelage la bande métallique
trempée (2) produite par solidification de
trempage sur la surface circonférencielle
d'un rouleau unique de refroidissement
(1) tournant & grande vitesse,

- introduire la bande métalliqgue (2) dans
un guide cylindrique de transfert (4) vers
une unité de pingage (5) & rouleaux dis-
posée a l'extrémité terminale du guide
de transfert (4) pour saisir la bande mé-
talliqgue (2) par l'unité de pingage (5) a
rouleaux, et

- déplacer I'unité de pingage (5) a rou-
leaux vers un bobinoir pour la bande
métallique (2),

caractérisé par la fourniture de ladite bande
métallique (2) dans le guide de transfert (4)
sensiblement sans qu'elle soit en contact avec
le guide de transfert (4), en agengant ledit
guide de transfert (4) dans la direction de vol
de la bande métallique (2) prélevée par pelage
du rouleau unique (1) de refroidissement, et en
retirant par pelage ladite bande métallique (2)
par un jet d'air dont la quantité est ajustée.

Un procédé selon la revendication 1, dans
lequel la bande métallique (2) est retirée par
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pelage 2 l'aide d'un jet d'air, et I'écoulement
d'air & grande vitesse dirigé depuis le cOté
entrée jusqu'au cOté sortie du guide de trans-
fert (4) est provoqué par une aspiration d'air du
c6té sortie du guide de transfert (4), de manie-
re que la vitesse de I'écoulement d'air, au
moins dans la moitié aval du guide de transfert
(4), est supérieure & la vitesse de la bande
métallique (2) délivrée dans le guide de trans-
fert (4).

Un procédé selon la revendication 2, dans
lequel le débit de I'écoulement d'air & grande
vitesse est réglé par au moins I'un des régla-
ges de la quantité d'aspiration d'air du c6té
sortie du guide de transfert (4), de la quantité
du jet d'air pour retirer par pelage la bande
métallique trempée (2) et de I'espace enire
ledit rouleau unique de refroidissement (1) et
le guide de fransfert (4), et de la modification
de la configuration interne du guide de frans-
fert (4).

Un procédé selon la revendication 1, dans
lequel la bande métallique (2) est guidée vers
I'unité de pingage (5) & rouleaux par I'air d'as-
piration au moyen d'un ventilateur (8), et une
ligne de passage pour la bande métallique (2)
est formée sensiblement par un rouleau déflec-
teur, un flotteur & air étant prévu du coié
entrée du guide de transfert (4).

Un dispositif pour guider et transférer une ban-
de métallique trempée (2) comportant un guide
cylindrique de ftransfert (4) pour l'intfroduction
et le guidage dans celui-ci de la bande métalli-
que trempée (2) produite par solidification de
trempage sur la surface périphérique d'un rou-
leau unique de refroidissement (1) et retirée de
celui-ci par pelage, la ligne axiale du guide de
transfert (4) étant située sur une ligne normale
du rouleau unique de refroidissement (1), en
une position ol la bande métallique (2) est
retirée par pelage, une unité de pingage (5) a
rouleaux disposée A I'extrémité terminale du
guide de transfert (4) pour saisir la bande
métallique, et un chariot de transfert (6) pour
transférer ladite unité de pingage (5) & rou-
leaux vers un bobinoir pour la bande métalli-
que (2), caractérisé en ce que ledit guide de
transfert (4) est disposé en adjacence audit
rouleau unique de refroidissement (1), et en ce
que le dispositif comporte au surplus un cou-
teau 2 air (3) pour retirer par pelage la bande
métallique (2) du rouleau unique de refroidis-
sement (1) par un jet d'air,ledit couteau 3 air
(3) étant agencé pour s'étendre depuis I'aval,
en considérant le sens de rotation du rouleau
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unique de refroidissement (1), vers un espace
(10) entre le rouleau unique de refroidissement
(1) et le guide de fransfert (4).

Un dispositif selon la revendication 5, compor-
tant des moyens de réglage (11) pour régler
I'espace entre le rouleau unique de refroidisse-
ment et le guide de transfert.

Un dispositif selon la revendication 6, dans
lequel ledit dispositif comporte au surplus un
ventilateur (8) disposé en aval de ladite uniié
de pingage (5) & rouleaux pour produire un
écoulement d'air & grande vitesse dans le gui-
de de transfert (4), un tachymeétre pour détec-
ter la vitesse de rotation du rouleau unique de
refroidissement (1), et un compteur de vitesse
pour détecter la vitesse de I'écoulement d'air 3
grande vitesse dans le guide de transfert (4).

Un dispositif selon la revendication 6, dans
lequel ledit guide de transfert (4) présente une
longueur comprise entre 10 cm et 100 cm.

Un dispositif selon la revendication 6, dans
lequel ledit dispositif comporte au surplus un
ventilateur pour guider la bande métallique (2)
vers l'unité de pingage (5) & rouleaux par I'air
d'aspiration produit par le ventilateur, et un
rouleau déflecteur (7) prévu du cbté entrée du
guide de transfert (4) pour former une ligne de
passage pour la bande métallique (2), et dans
lequel un espace entre le rouleau déflecteur
(7) et une plaque de fond du guide de fransfert
(4) est prévu pour amener l'air & circuler dans
I'espace par 'air d'aspiration du ventilateur.
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