
The ch a l l e n ges of conve rting corru gated board
while maintaining str ict dimensional
t o l e rances is an issue for all types of fi n i s h i n g
equipment, particularly soft anvil rotary
d i e c u t t e rs .

Often the cutting die is held responsible fo r
s i ze va riations because it is perhaps the most
“ v i s i b l e ” p a rt of the pro c e s s . A l s o, o p e ra t o rs
feel they hav e more control and
u n d e rstanding of the die than the mech a n i c a l

There is usually more than one cause for dimensional variation, and
it may not be the die. By Richard Putch, Dicar Inc.
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aspects of the equipment. However, when
dimensional va riation is evident within an ord e r,
(and this does happen), we are faced with the
ch a l l e n ge of finding the real cause. While it is
possible for the die to be at fa u l t , this typically
wo n ’t cause size fluctuations during the ord e r.

I have learned from many technical art i c l e s
and field ex p e riences over the ye a rs . Re c og n i z i n g
and accepting that there is more than one cause
of dimensional instability, and it may not be the
d i e , is essential if you are ever going to be able to
u n d e rs t a n d , c o r rect and control the va ri a t i o n .

The more we understand what can infl u e n c e
d i m e n s i o n , the more comfo rtable and effi c i e n t
we will become at controlling it. I d e n t i f y i n g
wh e re the problem can occur helps isolate the
s e a rch for the root cause.

Wh e re to Start
Looking at the entire process there are fi ve are a s
of focus that can influence the stability of the
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diecut blank. These include the cutting surfa c e
( a nv i l ) , m e chanical (the machine components),
o p e rational (p ro c e d u res and operator habits), d i e
construction and the product (design and
m a t e ri a l ) .

When a mechanic troubleshoots a miss in
your car he starts with the component that is
easiest to access or diagnose and works to the
m o re complex items — spark plugs to ignition
m o d u l e . The same process should be used wh e n
diagnosing a diecutting issue. S t a rt with the
easiest to access and simplest to diagnose and
work to the more complex . This is perhaps why
the cutting die is often misdiagnosed as the
culprit of dimensional instability. On most
d i e c u t t e rs it is eye leve l , right in your fa c e , and it
is easily unbolted and made “someone else’s
p ro b l e m .”

The Cutting Surface (Anv i l )
The typical troubleshooting process should start
with the cutting surface (anv i l ) . The anvil can be
the cause of many diecutting issues and is by fa r
the fastest and easiest to ch e ck .The anvil surfa c e
should be smooth, eve n , firm and within the
p roper thick n e s s . In most cases a visual inspection
is all that is re q u i re d .
C h e ck fo r :
• Even we a r — A quick look can tell you if the
wear is even both across and around the cy l i n d e r.
Also the surface should be smooth, not ra gged or
“ ch ewe d - u p.” Depending on the seve ri t y, t h e
covers may need to be rotated, surfaced
( t rimmed or gro u n d) , or simply re p l a c e d .
• A nvil fi r m n e s s — A fi r m , even surface re q u i re s
less impression and provides greater dimensional
c o n t ro l . A nvil firmness is influenced heav i ly by
p ro p e r / even wear and rule penetration depth.
Good anvil rotation and surfacing practices and
p roper oscillation operation will help maintain
fi r m n e s s .
• A nvil thick n e s s — New cove rs are , of cours e ,
t h i cker than used cove rs . Th i cker cove rs also have
a larger circ u m fe rential dimension and there fo re ,
i n c rease the surface speed of the board as it
t ravels through the diecutter. If a diecutter does
not have some type of anvil speed compensation

d ev i c e , s u ch as an Equalizer® type free anv i l
b e a ring system or a va riable speed anv i l , it will cut
l o n ger blanks on new cove rs and shorter on older,
used cove rs .

Buying thicker cove rs to maximize cover life is
not re c o m m e n d e d . Not only can improper cove rs
h ave a nega t i ve effect on the dimensional
s t a b i l i t y, t h ey can also lead to damaged dies, p o o r
p roduct quality, and in some cases, a d va n c e d
we a r.

The Cutting Die
N ex t , l e t ’s look at the die.A ga i n , this is one of the
easier components to see and perhaps less, o r
m o re , u n d e rstood by many operating crews than
the internal works of the mach i n e . In either case,
being the easiest to make someone else’s
p roblem to solve may lead to undue blame fo r
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the cutting die. H oweve r, the die can still be the
cause of the pro b l e m . H e re are some things to
consider when looking at the die.
• Knife height — Taller cutting rule can cut
l o n ge r. It is the same principle as too mu ch
i m p ression or ove rs i zed cove rs .The “ a rc ” of ro t a r y
cutting or circ u m fe rential dimension is gre a t e r
and there fo re the distance between two knive s
will be fa rt h e r.
• Rule concentra t i o n — When all aspects are
e q u a l , a dense collection of rule will cut longe r.
Rubber alone has nowh e re near the influence of
k n i fe and rubber toge t h e r. Rubber alone can
c o m p ress and defl e c t . When used in close
g rouping with knife , the rubber may not have the
f reedom to displace. Co n c e n t rated knife may also
p resent more of a driving fo rce on the anvil and
t h e re fo re , h ave a tendency to pull the sheet
t h rough the diecutter.
• Large open are a s — Voids within the die can
cause shorter blanks. The sheet controlling fo rc e
of the die and anvil can be lost and the sheet can
s l ow down and there fo re make a fa l s e , s h o rt e r
distance between the lead and trail knife .
• Perf or zipper ru l e — A design with 90°
p e r fo ration or zipper rule tends to cut longe r.Th e
constant contact of 90° agg re s s i ve rule pro fi l e s
m ay have a greater influence on sheet speed.
• Multiple — Ups (p i ggy back i n g) designs tend
to create longer trailing blanks, the second blank
in a two blank design. Gear train backlash is a
major contributor to this issue.

To minimize the dimensional influence of
b a ck l a s h , place the joint line (the division of the
t wo shells) inside the fi rst blank. This puts the
k n i fe that separates the two blanks on the second
shell helping to minimize the “ d i ffe re n c e s ” a n d
c o n t rol the blank size . Re m e m b e r, the rule can
o n ly “ s p re a d ” a p a rt when mounted. I have also
found that placing the joint line inside the second
(trailing) blank will have the tendency to
compound the diffe rence creating an even longe r
b l a n k .

I n d e p e n d e n t ly dri ven diecut sections and fre e
a nvil bearing systems have dra m a t i c a l ly helped
reduce this pro b l e m . Other things to consider
i n c l u d e :
• Bolt hole placement — Your diemaker should

place the bolt holes as close as safe ly
possible to the ru l e .This will gre a t ly help
m a ke a secure , tight mount and stabilize
the cutting ru l e . H oweve r, bolt hole
placement may be of no consequence if
the operator does not use the holes.
Remember to pro p e r ly secure the die.
Th e re should be a bolt on every bolt
h o l e .
• Saw kerf perp e n d i c u l a rity — This is
very Important for diemake rs . Bent or
worn blades or poor guide foot
alignment of the saw can cause the tips
of the cutting rules to be out of position
in relationship to the base. E ven wh e n
“cutting on the line” during die
c o n s t ru c t i o n , the “ t i p ” can be out of
position creating any number of size
issues when the rule is installed.
• Rule beve l — Center bevel vs. s i d e
b eve l . Most cutting rules are fo u r- p o i n t
t h i ck . Th a t ’s nearly one-sixteenth of an
i n ch . Center beve l , i d e n t i fied by being
b eveled on both sides of the ru l e , will cut
in the center of the saw ke r f, if the kerf is
p e rp e n d i c u l a r. Side beve l , on the other
h a n d , cuts on the side or edge of the
k n i fe .These rules are often installed with
the bevel facing away from the fi n i s h e d
blank. Should they be installed
b a ck wa rds the result can be a diffe re n c e
of as mu ch as one-eighth of an inch .
• Second ge n e ration layout — Be ve r y
c a reful here . When designing a die fro m
an existing cart o n , seldom do you end
up with a result that is superior to the
o ri gi n a l .You may in fact inherit the issues
and erro rs that we re responsible for yo u r
plant winning the job from a competitor
and re q u i red a new die to begin with. I f
you are not familiar with the cart o n ’s

f u n c t i o n , or have critical dimensions to
h o l d , you are better to create fro m
s c ra t ch .
• Shrink fa c t o r — The Seinfeld ve rsion is
mu ch funnier but does not help us in
diecutting. Our version helps us
calculate the position of rules within the
die shell to yield the correct design
dimensions. This is certainly the
c o r n e rstone of all dimensional accura cy
va riables and a complex one as well that
can be a wo rt hy article in itself. In bri e f,
it is a reduced perc e n t a ge of full scale
determined by dividing the dra f t i n g
s u r face of die shell into the print re p e a t
of the mach i n e . M a t ching the cutting
repeat with print r epeat is
re c o m m e n d e d . H oweve r, as mentioned
earlier, one can achieve a longer
dimension than print repeat by using
taller knive s . Wood thick n e s s , c u t t i n g
rule height, and “ ex p e c t e d ” i m p re s s i o n
depth contribute to this calculation.
• Wood thickness — Natural pro d u c t s
s u ch as wood are not stable and can va r y
as much as .040 inch (1mm in
t h i ck n e s s ) . This is a crucial part in the
s h rink factor calculation and can have a
d ramatic effect on the finished blank size
should it be eliminated from the
c a l c u l a t i o n .

Re m e m b e r, this is only two of the
fi ve areas of focus I mentioned earlier.
The next part of this series in the
September/October issue will discuss
the materi a l , o p e rator and equipment
and how each can affect the size of the
finished pro d u c t .

Richard Putch is product manager for Diecutting
Training and Supplies at Dicar Inc., Pine Brook N.J. He
can be reached at rickp@dicar.com
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