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I. SHEAR SLITTING

b. Machines with Dovetail Mounted Male Knife Holders

Set-up Adjustments:

1. The OVERLAP AMOUNT between the Male and the Female Knives.
2. The SIDE PRESSURE between the Male and the Female Knives.
3. The CANT ANGLE

With dovetail mounted holders it is NOT NECESSARY to pay attention to the
leveling of the slitting machine because individual Male Knife Holders have a built
in CANT ANGLE adjustment. This will be more than sufficient to correct any
machine misalignment.

For Overlap and Side Pressure adjustments follow the same procedures as
outlined in 1a. (above).

CANT ANGLE (toe-in) Settings

The correct value for the toe-in of the male blade towards the female (as viewed
from the inbound side of the web) will range from ! ° to approx. 3°. The optimum
value is selected by testing the material in the machine.

·  The greater the cant angle, the greater the knife to knife wear will be.

·  The triangle formed by the very small gap between a canted male knife and a
female knife gives us the toe-in angle. e.g. a .009º gap between male and
female knife is a ! ° toe-in angle (the gap is seen from the outbound side of
the pair).  The knives must be overlapped to create a one-inch distance of
one blade covering the other for the mathematics to be exact.

·  Similarly, an  0.052º outbound side gap will create a 3° toe-in angle.
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II. SHEAR SLITTING: Set-Up Methods: Mounting the Female Knives and
Male Assemblies

a. Machines with Male and Female shafts

Where do we start? ¼ ¼ ¼ ¼ . Plan Ahead"

Let's first assume that the slitter/ rewinder does have adjustments for sidestroke
(slight adjustable sideways movement of the slitter shaft) and for knife to knife
overlap. If this is not the case, then there are important additional steps and
considerations that will be discussed later.

·  Will the web path in the machine be tangential or wrap slitting? Wrap slitting
generally requires female knife spacers to allow smooth wrapping around the
female shaft.

·  Will the unwind roll be positioned on center or to the left or the right? This
determines whether the female knives should be arranged evenly to the left
and right of the shaft's center; or all the way to one side or another.

·  Do the female knives have a uniform edge set-back? Or have they already
been reground to random a differing set-backs?

·  How many knives (ribbons) does this job require? More than 15-cuts may
require high precision-width-knives to avoid accumulated tolerance issues.

·  Do the knives have self-locking devices (set-screw, eccentric twist lock,
etc.)? Or are the knives smooth bore and the shaft has threads and lock nuts
or locking collars or perhaps there is an expanding air shaft?

·  What is the accuracy the customer demands for the slit width? This should
be the actual plus / minus value in thousandths of an inch. Even if it is a value
in fractions of an inch, this must be converted via a table of values or with a
calculator.
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·  Specifications such as ªwithin 1/32-inchº should also be clarified ¼ .. does the
customer mean plus or minus 1/32º ? (that would mean +/ - 0.03125º). Often
the customer wants a one sided, unilateral tolerance such as ªplus 0.000 /
minus 1/16º (0.0625º). Proper measuring methods are required here. This can
be very time consuming and good measuring tools are often not even
available" But good procedures and techniques can overcome many of these
problems.

The Bottom Knives are Always the Ruler for Any Slitting Job" They must be set
first.

TANGENTIAL WEB PATH

One of the primary benefits of a tangential or ªkissº slitting web path is that the
bottom knives can be self-locking (set-screw or twist locking) and NO SPACERS
are needed between the knives. Width changes are done rapidly using a ruler or
caliper and re-locking the knives in the new positions.

For thick films and webs, an important slitting benefit results from the air space
between the female knives. The male knives are able to push the web downward
during slitting due to the larger air space. This is not possible with knives and
spacers or closely packed knives.

In the case of very thick and stiff webs, the female knives can be arranged in
ªGANGº mode. Here the females are installed ªface to faceº and the next two
females are installed ªback to backº. This alternating ªface to faceº and ªback to
backº is continued down the length of the female shaft.

The male assemblies in this case are installed in a similar fashion and must be
manually pressed against the females one by one to achieve the desired side
pressure.

It is possible to use TANGENTIAL PATH / GANG MODE slitting using spacers
between the bottom knives to achieve very high slit width accuracy. In this case,
the ªface to faceº female knives MUST have spacers with a diameter which is at
least  0.100º smaller than the knives. This allows the slit web to ªdrop-downº into
the space thus provided.
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Another benefit of tangential slitting is that knife OVERSPEED can be introduced.
Here the bottom knives are forced to rotate at a speed up to 10 or 15% greater
than the web surface speed. Since the web is gently resting on the bottom knives
in tangential mode, the oversped knives can slip as they spin beneath the web.
Since the male knives LAG the females due to their angular contact drive
methodology, overspeed often brings about an improvement in slit-edge quality.
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WRAP MODE SLITTING

Many slitters have web paths where the slit web materials are wrapped around
the various idler rolls as well as the female knives. The arc of contact can be as
little as 10-degrees or as much as 180-degress.

Heavier films and webs which are tightly wrapped around the female knives
BECOME MUCH MORE RIGID and do not bend or deflect as readily compared
to the same film when it is lying straight and flat. Since the male knives have an
appreciable thickness which is partly due to the steel thickness and also due to
the dished-knife design; they interfere with the web at the spot where they begin
to ªpoke-throughº the film.

·  This interference causes a variety of problems:

·  Edge turn-down

·  Rolled edges

·  Loss of male / female contact and shear action and as web pushes male knife
laterally ¼ ¼ ¼ ¼ . Visible as ragged slit edges.

·  Ragged Slit Edges caused by rubbing of knives against the edge of the web

Solutions to these problems are to increase the gap or ªknife edge set-backº and/
or to radius the corner or slant the outside diameter of the adjacent females. This
creates gaps or air spaces and this gives the web some room and a greater
distance to flex downward and remain below the rotating male knife on the way
to the rewind section.
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Self Locking Bottom Knives

These can be placed onto the bottom knife shaft one after the next and
positioned by hand using an accurate ruler if the slit width tolerance is plus /
minus 1/16º or looser than that. It is difficult to accurately read a ruler to values
tighter than that.

1. Determine if there is a drive-end of the bottom knife shaft and then which
direction must this end face.

2. Determine which direction the side-stroke mechanism moves when loading
the knife to knife side pressure.

3. Determine where on the shaft should the first knife be positioned relative to
the inbound web. If it is 6.5º from the right end shaft face, then position the
cutting edge there and make sure that this includes an appropriate amount for
edge trim.

4. As a setup aid, it may be useful to unwind and lay the beginning of the web
onto the shaft and mark the position of the left and right edges with a felt
marker.

5. The bottom knife shaft is removed from the slitter and placed on the
workbench. A pair of aluminum or wooden ªVº blocks should be used to hold
the shaft from rolling off the bench. Additional blocks of the correct height
should be used to allow the V-block to be removed so that a useful quantity of
knives can be slid onto the shaft before they are carefully positioned.

6. Mount the bottom knives with the cutting edges FACING INTO the direction of
movement of the top shaft. Lock each one in place before positioning the next
adjacent bottom knife and use the ruler to measure from cutting edge to
cutting edge. If the knife edge must face to the right and if your web is at the
right side of the machine then knife No. 1 will be on the right of the bottom
knife shaft. Knife No. 1 must be on the left end of the shaft if the web is
positioned to the left but the cutting edge still must face to the right.
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7. When tighter width tolerances are required it is best to use either individual
spacers or a removable spacer paddle as a setup aid. Additionally, the cutting

edge location must be ground uniformly from knife to knife and should be verified
with a micrometer.


