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SLITTING

The importance of slitting and 
rewinding in the printing and 
converting process can often be 
underestimated.  As printers, we 
tend to focus much of our atten-
tion on the latest press technol-
ogies, looking to gain efficiencies 
in every way possible, from waste 
reduction methods and faster set-
ups to how to achieve the sharpest 
vignettes.  Unfortunately, all these 
efforts can ultimately be wasted if 
the best finishing methods are not 
also considered.  Slitting is usually 
the last step in the converting pro-
cess and can therefore be the cost-
liest if not done properly.  Wasting 
printed and laminated material 

can cost thousands of dollars, but 
shorting the order to the customer 
jeopardizes a packaging company’s 
reputation, and having to reprint 
orders to make up balances is 
painful for customers, production 
and the bottom line.

Many variables must be 
considered in the slitting process, 
but the following belong at the 
top of the list.  It is important to 
remember that these factors are 
often interdependent and can 
make the difference between poor 
quality and exceptional quality:
• Roll conformity;
• Cutting and blade type;
• Production speed 

requirements;
• Setup and changeover; and
• Automation.

Roll Conformity

Roll conformity may be the most 
important feature in a slitting pro-
cess: when delivered to custom-
ers, perfectly finished rolls with 
smooth edges reflect the compa-
ny’s image.  Roll conformity might 
accurately be termed the “first 
impression” created of a finished 
job; anyone pulling a roll off a 
pallet can observe it immediately.  
Poorly conformed rolls set an 
overall tone for what the customer 
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cost to operate and maintain, 
though this method is generally 
not practical when slitting films or 
laminates due to potential cutting 
defects, poor roll conformity, and 
slower production speeds.

The final method, razor-cut 
slitting, is the most common 
cutting type among converters 
processing films, foils, and lami-
nates.  This method uses one razor 
blade, which is positioned either in 
the air or in a grooved roll.  Razor-
cutting is the most economical 
slitting method due to the rela-
tively low costs of installation and 
blade replacement, and job setups 
and changeovers tend to happen 
most quickly with this method.  
Depending on the substrates being 
slit and other production-related 
goals, a razor-cut system could 
employ a wide variety of blades 
that vary in hardness, material, and 
coatings.   Like the other cutting 
methods, razor-cutting also has 
disadvantages, including fast blade 
wear, the inability to effectively 
cut thick substrates or multi-
wall laminates, and the heat that 
razor blades can generate through 
friction between the blade and the 
slitted material.  This concentrated 
heat can ultimately cause the film 
to soften, creating an “angel hair” 
effect and ultimately leading to 
poor roll conformity.

Production and Speed 
Requirements

It goes without saying that produc-
tion and speed are virtually always 
top priorities when considering 
a machine purchase of any kind; 
however, machine speed may 
not always be a practical factor 
in determining the best cutting 
method for a given application.  If 
a converting facility has a large 
quantity of jobs being processed 

The shear cut method has 
several distinct advantages, 
including high-speed production 
rates, clean roll edge cuts, tight 
tolerances, and the ability to slit 
the thinnest and most fragile 
material types. The shear cut 
method also enables slitting of 
the widest variety of materials 
and thicknesses of any cutting 
method.  This method does have 
some substantial disadvantages; 
perhaps most significantly, it is the 
costliest to install and maintain.  
Blade sharpening also needs to be 
outsourced (unless the company 
has in-house capabilities), and the 

blades themselves will eventually 
have to be replaced.  A shear cut 
system is also more difficult to 
operate and requires much more 
precision and time for setup and 
changeover between jobs.  Finally, 
this method requires two knives, 
spacers, and other tools to operate.  

The score cut method, also 
referred to as crush cut, is consid-
ered the oldest form of slitting; 
only one knife is used to create 
web separation, the actual cut 
achieved when the blade pinches 
against a hardened surface or 
bottom roll and the web is either 
pinched or scored apart.  Score 
cutting is mostly used in pres-
sure-sensitive label applications 
because it creates a non-sticky 
edge.  Score cutting’s key advan-
tages are its quick setup and low 

might expect from the product 
as a whole, potentially leading to 
especially rigorous examination of 
print quality and other important 
specifications. (In other words, 
if a roll’s outer appearance is not 
smooth and even, a customer may 
form an expectation that with fur-
ther investigation, more problems 
will be found.)  In many cases, 
poor roll conformity leads to cus-
tomer rejection, excess downtime, 
and waste.  Contributing factors 
that can affect roll conformity are 
cores, balanced equipment, lay-on 
rollers, tensions, web-guides, 
and shaft types.  Ultimately, all 
components of the slitting process 
must function properly and work 
in harmony to achieve rolls with 
smooth edges that are wound at 
the perfect tension.  

Cutting and Blade Type

One of the most influential factors 
in achieving roll perfection is 
the choosing the proper cutting 
method.  Slitting methods used to 
cut materials fall into three general 
categories: shear, score, and razor-
cut, and choosing the right cutting 
method will depend mostly on 
the nature of the materials being 
used (i.e., material composition, 
thickness, and other factors).  

The shear cut method uses 
two rotary knives, often referred 
to as female and male, or main 
and counter, that constantly rotate 
along with the material and work 
in conjunction to form a scis-
sor-like cut. Within the shear cut 
method, tangent and wrap slitting 
are the two basic forms: in the 
tangent method, the web barely 
touches the top tangent point of 
the bottom knife only, while in 
the wrap method, the web wraps 
completely around the bottom 
knife.  

If a roll’s outer appearance 
is not smooth and even, 
a customer may form an 

expectation that with 
further investigation, 

more problems
will be found.
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even further, fully automatic knife 
positioning and core placement 
have been developed, which 
completely eliminate the need 
for the operator to set knives and 
cores manually.  Once the slitting 
parameters are entered into the 
software, the knives and cores 
both move into position automat-
ically, driven by servo motors that 
‘talk to’ the mechanical compo-
nents of the machine. Obviously, 
this method allows far superior 
accuracy to that of manual posi-
tioning by the operator, and in 
addition, depending on slitting 
parameters and number of cuts, 
can potentially save hours of 
setup time.

Many modern slitters are also 
equipped with integrated shaft-
less unwinds, a vital development 
for improving operator safety: 
shafts are extremely heavy, and 
the process of lifting them on and 
off the slitter has always come 
with many inherent health/safety 
risks. If a slitter has a shaftless 
unwind, on the other hand, as 
soon as a roll is brought to the 
machine, the unwind actually 
lifts the roll from the ground, 
a pallet, or a roll handler and 
places it on the machine in a run 
position, a process that seems  
practically effortless in compar-
ison to handling heavy shafts. The 
machine itself can also benefit 
from a shaftless unwind: with 
constant manual lifting on and off 
of a machine, shafts and chucks 
tend to get bent and damaged over 
time, eventually requiring replace-
ment; if uncorrected, these flaws 
can also be a cause of poor-quality 
slit rolls.  

Automation

As the previous discussion has 
demonstrated, many of the 

systems on both high-speed and 
compact models.  

Setup and Changeover

Today’s modern slitters have 
addressed the widespread need for 
faster setup and changeover times 
with new advanced engineering 
designs and technologies.  In gen-
eral, depending on job complexity, 
it might take an operator multiple 
hours to set up a slitting job, but 
developments in core and knife 
positioning, recipe software, robot-
ics, and shaftless unwinds have 

helped to drastically reduce these 
time intervals from set to set.  

Laser alignment systems have 
become the most popular method 
for positioning cores and knives 
simultaneously while also ensuring 
consistency from set to set.  
Essentially, this system utilizes two 
lasers, one pointing in the direc-
tion of the cores and one pointing 
in the direction of the knives.  An 
operator begins by entering the slit 
width and number of cuts into the 
slitter software, and the lasers then 
automatically move into position, 
allowing the operator to accurately 
place the knife and align the core.  
The process will repeat until all 
knives and cores are set, and the 
job recipe can then be stored and 
recalled for future runs.  

To leverage this technology 

that all have relatively short dura-
tions and small finished roll lengths 
(1,000 feet to 3,000 feet on aver-
age), then choosing a machine with 
high speed outputs may not be the 
best course of action.  Slitters with 
high speed capabilities (i.e., 2,000+ 
FPM) also usually have a larger 
footprint, due to larger motors, 
longer machines with bridges that 
must allow for web guide compen-
sation, unwinds that are separated 
from the machine (by a bridge), 
and wider machines.  Slitters that 
have mechanical speeds of 1,500 
FPM or less, on the other hand, 
are generally much more compact 
and easier for an operator to move 
around.

Perhaps the most impactful 
change resulting in increased 
slitter production has been the 
introduction of dual-turret 
rewinders, which have on many 
slitters replaced the single-shaft 
systems that most converters are 
accustomed to.  Traditionally, 
outside of the time required to 
set up each job, the next-largest 
source of slitter downtime has 
been the changeover between roll 
sets.  The dual turrets, however, 
allow an operator to set up and 
position the cores for their next set 
while the machine is in operation.  
When the current set completes, 
the machine automatically cuts 
the web and rotates the turrets 
180° with the new cores already 
in position.  With the use of dual 
turrets, the time between one 
set being complete and the start 
of the next set can be less than 
two minutes.  In contrast, slitters 
with only single-shaft rewinders 
can take as long as 30 minutes or 
more to complete a changeover 
between sets, depending on the 
number of cuts and other factors.  
Fortunately, most slitter manu-
factures offer these dual-turret 

Today’s modern slitters 
have addressed the 
widespread need for

faster setup and 
changeover times

with new advanced 
engineering designs and 

technologies.



pffc-online.com 9

important in their own processes, 
including such considerations as 
job mix, substrates and customer 
expectations, among others and 
bear in mind that although many 
of the new technologies are helpful 
in the slitting process, they may 
not all make sense for all applica-
tions.  In any case, most reputable 
slitter and winder manufacturers 
will work closely with converters 
to help make the best choices for 
each company. n

advancements that increase pro-
cessing speeds while also reducing 
setup and changeover times can be 
credited to automation.  Increasing 
automation wherever possible also 
makes slitting physically and men-
tally easier on operators, as well 
as protecting the valuable printed 
and laminated materials that are 
sent to slitting, the final finishing 
process.  

Other modern automa-
tions that can further the ease of 
operation and increase efficiencies 
are roll pushers and robotic roll 
trees.  When a set completes as 
part of the automatic change-
over cycle, the finished roll webs 
are cut, leaving a tail that can be 
automatically taped, and roller 
pushers (located on the operator 
side of the machine) gently move 
the finished rolls onto a cantilever 
shaft, sometimes referred to as a 
roll tree.  With advanced robotics, 
the roll tree can pivot up to 180° 
with the two cantilever shafts 
rotating 45° to waist height for the 
operator to unload.

It goes without saying that 
many advancements in slitting 
and rewinding have made the 
machine and the process more 
efficient, safer and easier for the 
operator.  The basic fundamentals 
of slitting are the same as they 
have always been: controlling 
tensions, knife placement, and core 
placement, just to name a few.  The 
newest slitters on today’s market 
implement technologies and 
automation that reduce operator 
error, allowing for better quality 
and consistency.   These advantages 
do not come without a high price 
tag, however: base models can start 
at $200,000-$300,000 and quickly 
rise to 3-4 times that amount 
after the new technologies have 
been added.  Therefore, converters 
should evaluate what is most 
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