”
3
<
~
S

2Info

80
S
=
1
Q
o
Q
=
=
S
80
S
<
S
S
o
Q
S
RS

te Dust

imina
Fiber in Platen

g

[}

re terms used to describe
anliness of the diecut

1 practice this

G
Ot I
[72] VJC
,mwbm
< =
EZ 4%
Scm.dc
SE L2
-
s wB g

~
v

7]
5]
—
Q
.-
g
Q
]
N
5]
S



























How to Eliminate Dust & Loose Fiber in Platen Diecutting

As the knife-edge makes contact with the material being converted, it pinches the mate-

rial between the knife edge and the cutting anvil. The edge compresses the surface, creating a
l valley in the upper portion of the material. See illustration H. The creation of this depression
\\ /, stretches the material surface on both sides of the blade, down and
Y into the valley created by the knife-edge. Eventually, the combi-
nation of surface stress and internal compressive force causes the
surface to burst apart, in an explosive action. See illustration 1.

: As soon as the surface is fractured the role of the knife-
reSS10n ~V
Surface COHlp edge is diminished and the action of the knife bevel angles

C )
come into play. The vertical force of the knife-edge is 7/ /1 \\
now converted into a lateral splitting action, as the bevel sur-
faces of the knife, drive the material away at 90 degrees from
the knife-edge centerline. See illustration J.

Surface Rupture

As the knife drives further toward the anvil, the degree of lateral force generated
by the bevel faces causes temporary pressure ridges to build on the upper surface
of the material, until the material snaps apart. See illustration K. (These pres-
sure ridges are termed “temporary” when cutting a ductile material, however,
when diecutting a very dense material, the displacement of the ridges in
platen diecutting, will probably become “permanent’ disfiguring ridges on
the edges of the diecut parts.) It is both important and interesting to note that
the material splits apart before the knife edge makes contact with the anvil
surface! See illustration L.

Eﬂ Qﬂ In summary: platen diecutting is a combination Upper Pressure
m W of two forces. The initial vertical force, which Pinches, l Rld ges l
Stretches, and Compresses the material, and the pri-

mary lateral force, which Bursts, Wedges, and

Snaps the material apart.

In principle and in practice the
most accurate description of platen
diecutting is to state that it is a 4 t -
Displacement Process. This under- L Lower Pressure Rid ges ]
standing is key to eliminating many

\ potential problems in platen diecutting, and is particularly important in solving the
problem of Flaking and Chipping of the diecut edge.

10 » Tech Notes


































How to Eliminate Dust & Loose Fiber in Platen Diecutting

it will offer greater resistance to compression, which will require greater knife cutting pressure.
As the material will squeeze and then suddenly burst apart, the blade will “snap” through the
material. Under these circumstances there is a real danger of the knife “over-traveling” and
subsequently striking the cutting plate with damaging force.

In diecutting hard-to-soft, soft-to-hard, and combination paperboard, the orientation of the
knife to the predominant grain or fiber direction will make a significant difference in the gen-
eration of dust and loose fiber.

But why is there more dust and loose fiber when
cutting at right angles to the grain of the paperboard?

As we have learned, it takes more pressure to diecut at right angles to the paperboard grain
than it does parallel to the fiber direction. Which in practice means knives cutting across the
grain have to be over pressured as the matte of fiber is more resistance, and the knife makes
hard contact with the cutting plate.

Generally in diecutting there is more patch-up adjustment necessary to the knives cutting
across the grain than adjustment made to knives cutting parallel to the paperboard grain.

When examining these phenomena in more detail it is obviously easier to split between
fibers, see illustration A, even though the paperboard is more elastic in this direction.

However, it is far more difficult to crush, fracture and split the matte of fiber apart, see Qh

illustration B, and it is obvious the degree of debris, dust, and fiber strands will be much QI'%

higher in this direction. a
In considering the material there are obviously many other factors to consider, from \%%

the fiber type, to the density, to the moisture content, to the coating, to correct paper-
board sequencing, to the caliper, and to caliper variation. How-
ever, all of these factors are minimized and often eliminated %
if the cutting knife can be kept at optimal sharpness and if Q
the action of diecutting is controlled and precise.

In summation, we have identified the primary cause of dust
and loose fiber in diecutting to be a blunt and damaged cutting
knife. However, when considering our remedial options it is
important to remember how other factors contribute to
I.i this cutting failure. These performance variables

r g include the incorrect calibration of the steel
N rule die, the condition of the press and the
cutting anvil, the hardness and rigidity of the
cutting impression, the design of the diecut
g product and the layout, and material type and
parameters.

We have examined many of the causes of the problem, now it is time to examine the many
solutions available, to solve the problem of dust and loose fiber in platen diecutting.
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to Eliminate Dust & Loose Fiber in Platen Diecutting

yper frame of the press

CUTTING
frame represents the | GG@NT@DW
in platen diecutting to

There are basically two

utting.

‘cutting onto”, see il-
: hardness matches the

nce between the tip of

: plate. Unfortunately, STEEL-TO-STEEL
y, striking the knife HARD ANVIL
will damage the cutting DIECUTTING

\appens during the first few make-

cutting, or in other words “cut-
'ustration C, employs a softer
vhich the knife may cut into,

g the integrity or sharpness of the

s has the advantage of supporting V

stively while keeping the knife

— as suatp as pussible, for an indefinite period. See E

tllustration D.

The development of a hybrid “Thin
Plate” or softer steel cutting plate Cutting Plate

STEEL-TO-

enables the knife to indent the

SACRIFICIAL SURFACE material, protecting the sharpness
SOFT ANVIL DIECUTTING of the cutting edge, with minimal

in the steel rule die. See illustration E. Soft Cu\ttdg Plate

The advantage of soft cutting plates are obviously the knife-edges
are protected, the life of the die is extended, dust and loose fiber are

——

Over-Penetration

Increases Flaking

Groove

damage to every cutting knife

eliminated, quality and consistency are
improved, the cutting make-ready is fast
and simple, while material waste and
press down time are minimized.

&

Some of the disadvantages of soft cutting plates are the cost
of additional support plates, the practice of having more than
one cutting plate for each job, and the cost of replacement,
when the plate becomes so grooved it is no longer effective.

A key diecutting disadvantage is if the knife is allowed to
indent the cutting plate surface too far, flaking will increase.
See illustration F.

Tech Notes * 25















How to Eliminate Dust & Loose Fiber in Platen Diecu

Solution 2.1.3: Di

Lasercutting is firmly establish
dieboards. This machining metho
ability and precision are required
skilled labor is difficult
than 25 years of dieboar
ity of cutting is done us:
Wave method rather tha
effective Pulse Cutting

In the Continuou,
CW Mode the be
from the nozzle
burn a slot in the

the board or the las

is traversed. See illustra.
illustration shows the beam is

By comparison in the Pulse cut
but the laser is switched on and o
illustration B. By ¢
of times the laser 1

distance of travel can be precisely \ t NAANKNNI )Z/ e azave

tuned. The number of pulses per WAVE HE'G"T

distance of travel controls the m })})}

degree of overlap between WAVE HEIGHT

each round aperture fired
into the dieboard. See il- m> >> } )

lustration C. oA ATATA A WAVE HEIG

What are the advantages and disadvantages of either method? The disad-
vantage of CW lasercutting is it generates intense heat, which not only vaporizes a

of newly lasercut slot. See illustration D.

Therefore, using the most common “Continuous Wave” lasercutting
method, produces dieboard kerf, which is a poor fit to the steel rule,
and the results are often loose rules falling from the die on-press. See
illustration E.

Conversely because control is more difficult in “CW” laser cutting, and there =V
is intense commercial pressure or an internal deadline to meet, the pressure is on §
machining the dieboard as quickly as possible. Often, the resulting kerf is either

too narrow, inconsistent from channel to kerf channel, and uneven from the top
of the kerf channel to the bottom. As a result, driving the steel rule into the kerf
channel causes surface delamination and damage, and severe dieboard surface
veneer fracturing as knifes are removed. See illustration F.
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traveled are tuned so there is a pulse overlap which generates a kerf wall Dieboard
Flatness

dieboard. To provide this degree of control the number of pulses per distance N W u

with a serrated edge. The greater the number of serrations, the greater the
resilient grip on the body of the rule, which reduces the lateral stress on the
dieboard, to improve dieboard flatness and stability. See illustration 1. As the
rule is inserted into the pulse cut slot the rule compresses each protrusion
as though it were a spring tensioning and holding the rule securely.
See illustration J. The disadvantage of Pulse lasercutting is
it is much slower than CW cutting, but it provides better
on-press steel rule die, kiss-cut performance.

Why is this so important in eliminating dust and
loose fiber? The important issue to remember is
the dieboard is only a tool holder and the goal
of the dieboard is to hold the knife in such a

manner it can float, self - - I E \\\| /// El
level, and seat effec- L= - A
tively. See illustration K. Which A \ 4 \ 4 g | N \ 4

translates into greater Z- Axis
steel rule die precision, less knife-

edge damage, simpler make-
m ready, and more consistent kiss cut I B,
performance.
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Bend Relief modification into
1se as steel rule is shaped the
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nall. See illustration G. This
led by the lateral distortion
stration H, which can be

rbor wear, by poor mechanical
r by an inconsistent hardness
e top of the steel strip.

atween the finished shape and
: will generate many diecutting

can include knife-edge damage at
lieboard warping caused by ten-
> knife and the kerf; slot distortion

lamination of the upper veneers
and poor seating of the
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rating Knife Principles

:us of platen diecutting is concentrated on the tip of the knife,
imount of the cutting edge, which penetrates the material be-
1e knife has to be mounted into a rigid toolholder, the ma-
rule dieboard. The primary focus of this tool is to precisely
knife so the important tip of the blade, and specifically the
the knife is seated at exactly the same height as every other

1 the dieboard. This discipline is | STEEL RULE DIE |

yotect and extend the effective G

he cutting edge of every blade in =
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vee illustration A. Z AXIS DISTANCE
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Axis Measurement of the Steel - E
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ule die and the lower cutting | CUTTING ANVIL |

re kiss-cut performance, with

each blade. Given the degree of variation, in the height of
illustration C, variation in the parameters of each blade are
iation, knife edge damage, and excessive patch-up.

ast time and aggressive schedule deadlines, it is rare that
.. The press may not be perfectly level, the dieboard may be
warped, the cutting plate may be |
generally are, a number of variabl
kiss-cut performance. In response
situation professionals began wor
concept of a “Floating Knife” dic
Leveling” cutting knife. The goal
a die where the blades would min
edge damage, by

EFORE IMPRESSION E own level, withi
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ieboard Kerf/Rule Locks

el rule knife performs precisely and consistently, it is vital it
he cutting edge of every blade in the dieboard, is set to barely
the surface of the press cutting plate. See illustration A.

loose cut STRAIGHT EDGE
kerf/slot,

g profile,

e to seat

ng height,
pressive |
1 certainly
the correct
the dieboard
d. See illustra-










How

Solution 2.3.2: Dieboard Preparat

One of the most important activities in preparing a diecutte
action of leveling the impression to generate 100 percent kiss
diecutting press is the culmination of years of design experiet
outstanding engineering skill, utilizes the most up-to-date ma
under rigorous conditions. Given these exacting construction
sary to adhere thin pieces of brown paper to the back of the t¢
plate to ensure the steel rule die will cut evenly? See illustrat.

Although the diemaker is not in a position to improve press
mance it is vital the steel rule die is fabricated to be part of th
part of the problem. Ther

Dieboard J A E A important disci

Diebolt —» o To ens

Paper perfori

Table 1 is perfi
Ly

compc

the ply

diecutter with a tool, which meets these important criteria, it
the dieboard to the ruling bench. See illustration B.

This discipline speeds up ruling, it will eliminate prematur
minimizes rule insertion distortion, it is safer, and it provides
method of tool calibration. Pounding rule into a warped or ev
dieboard, which is not secured, will increase the difficulty of «
precise depth of rule insertion, and guarantee on-press knife ¢
and loose fiber!

The second step in correctly ruling a dieboard requires inse
0.005” paper between the dieboard and the table surface. See
dieboard is then bolted o1

of the table. See illu:
often referred tc
is designed
compr

low ti
layer
An
tocla
ruling
@ 1: DIEBOLT Clam
2: DIEBOARD with the
4 STEEL BENCH is 2 0.005” thick
E and the ruling table.



How to Eliminate Dust & Loose Fiber in Platen Diecutting

Knife —5- As the die is ruled and each knife is planed and seated level in the dieboard, the base

. of each rule indents the layer of paper material. See illustration F. When the
Dieboard dieboard is complete and inverted for cleaning the rear of the %\
Paper S tool, all of the knives should be perfectly level,
Bench and seated at the correct height, and protruding STRAIGHT EDGE

through the back of the dieboard. See illustra-
tion G.

A very effective alternative method of achieving the
same result is to attach spacers made from various materi-
als to the rear of the dieboard, prior to ruling. See illustration
H. The various types of spacers are 0.003” or 0.005” in thick-
ness, and are intended to lift the dieboard off the table, so
driving steel rule into the kerf slots, will cause the

base of each rule to seat on the table surface, and protrude below the
bottom surface of the dieboard.

These “spacers” can be left attached to the dieboard for future
reruling or they can be removed, as they have done their job in getting the
rule to seat and protrude effectively. Why is having the base of the knives pro-
trude through the back of the dieboard so important?

Plywood is hygroscopic and will readily absorb heat and moisture. However, it is under the
i T 777 7 he diecutting production environment that the performance
sed. This is where the intrusion of moisture will have the
teel rule die stability. Although the steel rule inserted into

\ ///\ =

~

NV VA NV

//’ \\\ //’ \\\ //I \\\ | |

to expand and swell, forcing the surrounding knives off their
ely increasing the height of the knife. See illustration 1.

rally this increases the height of these knives, which inevita-
ds to compressive edge dam-

owever, if the die is ruled Backplate
1 expansion gap built Expansion
base of the dieboard, Gap
for the dieboard to

. < Steel Rule
ing the performance

he press make- < Dieboard
|~



apa-

dure

which the majority of
previously used
:d into the

eis
s production
d, the incorrect seating of the rule
rmous pressure of diecutting!

‘he poorly seated blade is severely
aged! See illustration B.
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iminate loose rule, and to
t diecutting benefits. The
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yrevents insertion delami-
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ize knife distortion, and it
vhen inserting long knives!
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llow lid from a cookie tin,

1 standard motor oil. Seeil- BEFORE AFTER

1d particularly knife should

ce of the foam, to accumulate a
ie base of the rule. See illustra-
ad over the walls of the plywood
. driven into the dieboard.

le, which provides both the
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Solution 2.4.1: Ci

THE PATCH-UP

Between the upper

THE PATCHLUP are a number of key ¢
several layers of tools

A. The performance a
to the quality and the
this section is on the «

gerous to ignore the i
cleaning of the other «

For example the ste
“locked’” ito a press
tration B, which enat
accurately inserted in
See illustration C. Tt

“locked” is highlight:
corinG USe eXcess pressure, v
o clearly shows.

THE LOWER
SLIDING
PLATEN &
FIBER BED

The chase consists
E which bolts are used to attach the

serves several purposes. It is
L ) method of attaching the die, to both reinforce the stiffness of the chase and the die,
2SI

> and it acts as a support plate for the base of the steel rule die. In fact it is more
accurate to refer to the chase backplate as a sacrificial surface, as it is designed to
get damaged and to provide
a buffer to absorb diecutting [_|',

Upper Platen (Fixed)
Patch-Up Cover Sheet
Patch-Up Sheet
Chase Backplate
pu Steel Rule Die

CXCECSS pressure.

To facilitate this role the chase
backplate is actually softer then the steel

Backplate

rule, which is pressurized against its Steel Rule
surface. See illustration D. As make- Indentation v Cuiting Plate
ready after make-ready, and production , Recinol Lower Sliding
E BAC [ run after production run progress, the [-l | Lower Platen
hs . . . . (Reciprocates)
QY\ &L impact of each impression drives

the base of some of the knives and creasing rule into the backplate to create E
grooves and scars. See illustration E.

It is important to point out that if the press were stabilized and footprinted, and
the.: die properly leveled, this type of damage is PROGRESSIVE “UNEVEN" WEAR?
unlikely to occur. However, progressive wear, and . @
particularly “uneven’” wear is a critical factor to
consider in older chases, and even those which

DA M AGE have been maintained correctly. See illustration F .
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not be too
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e Knife Ridging Damage

grooves and further damage to
or she attempts to overcome the
7 way available to them.

svery chase backplate should
ted, planed flat using a large

g stone, to remove protruding
1shed with a scouring solution to
ad dirt, and cleaned thoroughly,
or. See illustration I.

naintenance activity it is useful
ise. See illustration J. This will
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The Impact of Patching
Behind the Die!
e
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N\
\
|
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The Impact of Patching
Under the Plate!
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Solution 4.2: Combination Patch-

One of the most fundamental disciplines in setting up a diect
duction is the shimming or the patching of the steel rule die to :
cut impression. Patching is made possible by attaching an exact
of the design/layout to the back of the die, behind the die/chase
plate of the press. See illustration A.

7 After setting
- sion the diecu

partially diecu
") those areas of
- knife is not co

E the material o1

a degree of we

rial. This is then followed by adhering thin strips of tape to the
precisely aligned with the knife, which is not cutting completel































