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Time management is the most important 
discipline in manufacturing, as it is in life. 
We have a limited number of hours to ac-
complish things and the universal drive is to 
make the most of our time. As Peter Drucker 
observed; “Time is the scarcest resource, 
and unless it is managed nothing else can 
be managed.”

To repeat, time is our most valuable and yet 
most volatile resource. We must manage it 
effectively or it will manage us!

Why is Process Measurement so 
Critical to Manufacturing Success?
“The real contest is always between what you’ve done 
and what you’re capable of doing. You measure yourself 
against yourself and nobody else.” Geoffrey Gaberino

It is important to establish a fair, an understandable, and 
an effective system of measurement. Therefore, the goal 
is to create a system of measurement which enables the 
person collecting the data to understand the 
information, to gain a fresh insight into 
what is happening, to be 
able to act upon the infor-
mation, and to make pro-
ductive changes based upon 
greater knowledge. In addition, the collected 
data should provide information the entire team 
and the entire organization can use to consolidate exper-
tise, to improve productive throughput, and to increase 
converting product quality. 

A good performance measurement system should enable 
the team:

Ë To determine what must be measured and why
Ë To determine what is currently happening and why
Ë To determine and deý ne current performance 
     parameters
Ë To establish current performance benchmarks
Ë To integrate statistically based graphic key result 
     analysis
Ë To establish baseline performance bottlenecks and 
     standards
Ë To prioritize the development of measurement 
     techniques
Ë To analyze success, errors, and opportunities
Ë To set a course for achievable productive 
     improvement

Ë To increase productivity and improve product quality

The goal of an effective system of measurement is to 
educate, to expand knowledge, and to fi nd easier, faster, 
and better ways to do things. Good measurement is an 
important tool in building a more productive operation.

What is the most effective approach to      
using this manual productively?      
“Knowledge is of two kinds; we know a subject our-
selves, or we know where we can fi nd information about 
it.” Samuel Johnson

The power of ongoing 
education is it enlightens, 
energizes and expands 
current knowledge. By 
combining these new tech-
niques and manufacturing 
concepts with your existing 
knowledge and experience, 
unique new methods and 
practices will emerge. The challenge of new information 
and ideas is they should act as a catalyst, they should fi ll 
knowledge gaps, and they should inspire the work team 
to higher levels of competence and performance. 
Therefore, it is important to integrate these ideas care-
fully.

Ë Share the information and cautiously discuss the ideas 
     and concepts
Ë Break each section/discipline into separate binders
Ë Collect and document every piece of existing data 
     about each discipline
Ë Test and evaluate new techniques and upgraded 
     practices
Ë Brainstorm and integrate the best of the old with new 
     techniques
Ë Assign responsibility for action on selected disciplines 
     to work teams
Ë Test, evaluate, modify, and develop a consensus 
     procedure
Ë Develop a new standard operating procedure for each 
     discipline
Ë Develop new performance benchmark standards
Ë Implement a re-training program for each upgraded 
     discipline

It is vital to use the knowledge, the information, and the 
ground breaking concepts contained in this program as a 
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Chapter 1:
“The Goal of Effective Creasing”

“Without a goal to work toward,
we will not get there.”

Natasha Josefowitz

Before even beginning to think 
about the goal of effective creasing, 
it is important to understand the 
dynamic of the converting industry. 
This means considering the constant 
change, which impacts every design, 
and manufacturing decision we 
make. It is vital to recognize the rapid 
and almost daily change in materials 
and in the technology of fabricating 
paperboard and fl uted materials, 
which demand job to job vigilance. 
It is also important to accept the 
responsibility to educate, to teach and 
to train the workforce to have greater 
folding and creasing knowledge and 
skill. 

As a result, one of the by-product 
of each converting manufacturing 
cycle, should be the consolidation 
of a growing database of cutting, 
creasing, and diecutting converting 
parameters. This should focus upon 
but not be limited to paperboard, 
tooling, tool-settings, tool materials, 
the impact on creasing on the rest 
of the diecutting process, and the 
relationship between the design and 
the type of creasing method selected. 

With this overall understanding 

of the responsibilities of the 
designer/toolmaker, it is possible to 
concentrate on the specifi c technical 
needs of the design to be creased and 
folded.

In creating a controlled failure in a 
paperboard or a fl uted material it is 
important to understand the role of 
the crease and the attributes it must 
have to succeed. 

The general assessment of a crease 
is derived from folding the panels 
through 90 and then 180 degrees and 
then by examining the spine or outer 
surface of the crease to see if there 
is any surface fracturing or splitting. 

Although this is certainly one of the 
requirements of an effective crease 

Key Crease Attributes

Ë  A Resilient “Power” Hinge
Ë  Crease by Crease Predictable Folding Force
Ë  Crease by Crease Predictable Opening Force
Ë  Square Aligned Folding
Ë  A Smooth Spine Profi le
Ë  Die Station to Die Station Repeatability
Ë  First to Last Diecut Sheet Repeatability
Ë  Optimal Speed in Gluing & Finishing
Ë  Optimal Cartoning/Packaging Speed 
Ë  A Long Shelf Life

crease this is only one element of 
a hinge performance which must 
provide 10 key attributes to the 
container and to the packaging 
process. Therefore, the creation of 
an effective crease must provide the must provide the must
attributes listed at the bottom of the 
middle column:

All of these attributes must also be 
based upon each individual material, 
on the design of the carton, and 
on the application the container is 
being used in. For example, there 

is considerable difference 
between the folding needs of a 
container which is being hand 
erected and fi lled, compared 
to a container which is being 
machine erected and fi lled. 

Furthermore, the speed of 
cartoning, how the carton 
is erected, and the type of 
contents being packaged, 
impact the demands on 
crease/folding - hinge/rotation 
performance.
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In designing an effective folded 
container and in specifying and 
designing the tools used to covert 
the product in diecutting, it is 
important to regard the carton as an 
“engineered container” rather than “engineered container” rather than “engineered container”
just a simple “box.” 

As creasing and folding paperboard 
is the core discipline of container 
manufacturing, it is important 
to understand the principles and 
practices of “traditional” creasing.“traditional” creasing.“traditional”

A Critical Crease Design 
Discipline

One of the most important practices 
in designing the “engineered”
container is to examine the role 
of each crease individually, and to 
develop a precise understanding of 
the role the crease will play in the 
packaging process. 

 Each crease 
has a distinct role to play in the 
folding process, and to use the same 
creasing rule, and counter/matrix 
parameters for every crease/fold is a 
mistake, This practice, consistently 
undermines the manufacturing and 
the performance of the folding carton 
or the fl uted container. 

It is vital to examine the structural 
design; evaluate the toolmaking, 
diecutting, and fi nishing process, 
factor in the cartoning process and 
the container application before 
choosing the best hinge parameters. 

Your knowledge, skill, and technical 
expertise will increase, the cost of 
manufacturing will be reduced, and 
the quality of the fi nished folding 
container, will be optimized.
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Chapter 2:
“The Principles of Traditional Creasing”
A “ ” is a controlled failure, 
generated in paperboard by trapping 
and pinching the material between 
the upper corners of a female 
“ ,” mounted on the press 
cutting anvil,  and the twin faces 
of a male creasing “ ,” mounted 
in an inverted steel rule die. See 
illustration 2.1

In forming a paperboard crease, it is 
useful to recognize 
the stress generated 
in any material as 
it is folded. See 
illustration 2.2. 

As the container or 
folding carton panels 
are rotated around the connecting 
central “ ” the outside of the 
material is stretched and elongated, 
and the inside surface at the bend 

point is compressed and distorted. 
See illustration 2.3 This potential 
distortion problem represents one 
of the key challenges in creating an 
effective paperboard or fl uted hinge. 

Folding a material successfully 
requires controlling the degree of 

Female Crease Tool “Channel”

Male Steel Rule Die Crease
“Rule”

outside stress, so the material does 
not split and fail, and by redirecting 
inner surface material compression, 
which could result in bead binding 
and add to the tensile stress on the 
outer surface of the paperboard. 

How is this accomplished in 
paperboard creasing?

When the press closes 
and the die begins 

to pinch 
or trap the 

paperboard 
against the 
cutting plate or anvil, the surface 
of the material is subjected to high 
levels of both compressive and 
tensile or lateral stress. As the knife 
edge begins to create a valley in the 
material and the crease rule begins 
to drive the material into the counter 
or matrix channel, see illustration 
2.4, they are in fact competing with 
each other and this effect is called 
“draw” in platen diecutting. This “draw” in platen diecutting. This “draw”
same type of tensile competition also 
exists between creases as they each 
“stretch” the material around and 
into the counter crease channel. See 
illustration 2.5. 

As each 
crease rule 
drives the paperboard 
into the counter channel, it is 
stretching, drawing,  and pulling the 
material toward and punching it into 

the female channel. See illustration 
2.6. As the press continues to cycle 
shut, the 
underside 
of the 
material is 
trapped against 
the upper corner 
of each channel by the 
compression pressure of the male 

creasing 
rule. See 
illustration 
2.7. 

Because the 
upper layers 
of material 

are driven downward and laterally, 
and the lower surface of the material 
is trapped, the internal stress of this 
action causes the material 
to shear and  
delaminate 
into separate 
layers. See 
illustration 
2.8.

This is called 
Partial 
Internal Delamination. See 
illustration 2.9. This partial internal 
layering or induced failure of the 
paperboard in the raised ridge called 
the “crease bead,” is critical to the 

formation of the crease and to the 
effective folding action of the hinge 
mechanism. 

The controlled failure or  partial 

BEFORE

AFTER
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The following questions are designed to stimulate  
critical review of the information you have 
assimilated and the resulting ability to understand 
how and why traditional creasing and folding work. 
This is not a test, but it is designed to reinforce the 
important principles of the creasing process, and to 
provide a foundation for further more sophisticated 
principles and more complex techniques...

¸ How is full internal delamination of the bead 
achieved in creasing and folding?

¸ What is the Compression Rotation Angle?

¸ What is the Critical Distance in creasing, and 
why is it important?

¸ What are the shear lines or pivot points in 
creasing?

¸ How is the width of the female channel 
calculated?

¸ With the press on impression, where should 
the tip of the crease rule be in relation to the 
female crease tool?

¸ What is the purpose of the bead in creasing?

¸ Why do the Length, the Width, and the 
Proportion of the folding panels/levers impact 
tool design?

¸ What is Bead Binding and what effect does it 
have on folding?

¸ What are the stresses, which affect a material 
as it is folded?

¸ What are the two major forces used in crease 
formation?

¸ What is the approximate thickness of the spine 
of the crease?

¸ What is a One-Sided crease and why is it a 
disadvantage?

¸ What are the construction characteristics of the 
inside of the crease bead?

¸ What are the important properties of a crease 
spine?

¸ How do creases compete with one another?

¸ What is a source of spine fracturing stress?

Chapter 2:
The Principles of Traditional Creasing - Questions?
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The following questions are designed to stimulate  
critical review of the information you have 
assimilated and the resulting ability to understand 
how and why traditional creasing and folding work. 
This is not a test, but it is designed to reinforce the 
important principles of the creasing process, and to 
provide a foundation for further more sophisticated 
principles and more complex techniques...

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

Chapter 3:
How & Why Traditional Creasing Fails -  Questions?
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Brainstorming, Notes & Ideas
“Many ideas grow better when transplanted into another mind 
than in the one where they sprung up.”than in the one where they sprung up.”than in the one where they sprung up.”
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see 
illustration 
4.01

See 
illustration 

4.02

“fl uff.” See illustration 4.03

memory

Chapter 4:
How to Control Crease Folding & Opening Force?

Pre-Break
òNone-

Workingó
Creases“open”

broken
See 

illustration 4.04

See illustration 
4.05

See 
illustration 4.06

Critical 
Distance Measurement of the 
Crease

Folding Force/Resistance?

See 
illustration 

4.07

“diffi cult”“diffi cult”“diffi cult”

See illustration 4.08

BEFORE

AFTER
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How Do the Different Crease 
Parameters Change Folding/
Unfolding Force?

It is obvious be changing the height of 
individual crease, the critical distance 
is changed,  and the pinching force, and 
therefore, the folding force of the crease/
fold is modifi ed. See illustration 4.62. 

As this is the primary control of folding 
force in creasing, why is it necessary to 
add higher pointages of crease, wider sec-
tions of female channel, and generate two 
different proportions of bead in a single 
fold? See illustration 4.63. 

While the single pointage combination 
crease, with the ability to adjust indi-
vidual sections of rule, see illustration 
4.64, and the elimination of a multiple 
width channel, see illustration 4.65, is 

much simpler, the integration of differ-
ent proportions/sizes of bead provides 
some additional advantages.

For example, even though the critical 
distance should be maintained at the 
optimal level for internal delamination, 
the increase in the Critical Spacing, 
the distance between the twin lines of 

shearing effort, see illustration 4.66, 
changes the degree of delamination in 
the central bead. See illustration 4.67. 
As the Critical Spacing increases, see 
illustration 4.68, the degree of bead 
delamination falls, and the resistance to 
folding increases. See illustration 4.69. 

The wider bead, with lower internal 
delamination is less fl exible and offers 

more resistance to folding. Naturally, if 
these parameters were used for the entire 
length of the fold, the increase resistance 
to folding would be unacceptable, and the 
probability of the increased folding stress 

generating spine splitting could increase.  
However, given the short lengths of 
these higher resistance creases, there is 
insuffi cient folding stress to cause spine 
splitting. Apart from the advantage of 

Crease
Height

Critical
Distance

Folding
Force

Critical Distance Spacing

Critical Distance Spacing
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adding a specifi c and controllable degree 
of resistance to a standard crease, the 
increase in bead width protects the entire 
crease from being over-compressed in 
gluing. See illustration 4.70.

By regulating the channel width, and 
the height and the pointage of the short 
sections of crease, see illustration 4.71, 

the “problem” of bead binding can be “problem” of bead binding can be “problem”
selectively induced. See illustration 4.72. 
When uncontrolled the bead binding 
“problem” would signifi cantly increase “problem” would signifi cantly increase “problem”
folding force, and often lead to spine fail-
ure. However, in these short sections, the 
slight degree of bead binding, adds to the 
resilient resistance of the crease to fold-
ing, and will provide a small but critical 
resilient opening force when the carton is 

being erected.

Combination Crease Summary

The technique of combination creasing 
is successful because instead of relying 
upon chance to control folding and open-
ing force using standard crease param-
eters, the addition of a mechanism to add 
and regulate resilient opening force in the 
combination crease, more accurately bal-
ances the confl icting needs of folding in 
cartoning and automated packaging.

The most effective starting point to con-
duct experiments with this approach is by 
employing a single pointage, multi height 
combination crease, using a single width 
of counter/matrix channel. See illustra-
tion 4.73.

There is certainly a learning curve in 
using this technique, however, as it is 
based upon making specifi c adjustments 
to key creasing and folding parameters, 
it takes a short time to build competence 
and expertise. In practice, combination 
crease is generally only used for the 180 

Bead
Binding

18
0-

D
eg

re
e 

Fo
ld

18
0-

D
eg

re
e 

Fo
ld

degree fold in a carton or container, see 
illustration 4.74, however, this technique 
has many attributes which can be used 
to solve problems and improve folding 
performance in many different carton and 
container applications.
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See illustration 5.08

See 
illustration 5.09

Crease Spine Stress & 
Failure?

See illustration 
5.10

see illustration 5.11

See illustration 5.12

See illustration 5.13

See 
illustration 5.14

See 
illustration 5.15

Knife
Height

Crease Height

W

W + 0.004ó

Spine Thickness
versus Caliper

90
Degrees

of Rotation

180
Degrees

of Rotation
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See illustration 5.16

See illustration 
5.17

A Single Specifi cation 
Crease & Fold

See illustration 5.18

See illustration 5.19

See illustration 
5.20

See illustration 
5.21

See illustration 5.22

See illustration 
5.23.

See illustration 
5.24
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See 
illustration 5.33

See illustration 5.34

Ineffective Bead Formation

See 
illustration 5.35

See 
illustration 5.36

See illustration 5.37

5.375.375.37

5.375.375.37
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illustration 5.58

See illustration 5.59

Crease-to-Crease Draw 
Competition!

see illustration 
5.60

See 
illustration 5.61

See illustration 5.62

See illustration 5.63

Inconsistent Control of 
Folding & Opening Force

Male-Female Missalignment

Crease Section
Parameters Set
for Opening
Force.

Crease Section
Parameters Set
for Folding
Force.
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See illustration 5.64. 

See illustration 5.65.

Marking of the Diecut Parts

See illustration 5.66

See 

illustration 5.67

See illustration 5.68

see illustration 5.69

See illustration 
5.70

See illustration 

5.71

fl ushfl ush
 See 

illustration 5.72

See illustration 
5.73

Bead Binding

Diecut Material Indentation-Marking
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see illustration 
5.74

See illustration 5.75

See 
illustration 5.76

See illustration 5.77

See illustration 5.78

See 
illustration 5.79

“bead binding,” 

engineered container!

Crease End Splitting & 
Bursting

Crease End Splitting  see illustration 
5.80 BurstingBurstingBursting

see illustration 5.81

Insufficient
Bead

Compression
Flexibility

Spine
Split Crease

       End
           Split

ST
R

E
SS

Inner Bead Wall &
Inside Panel Surface
Intersection Binding!

750

The Bead is too Wide &
the Degree of Delamination is Insufficient

for the Caliper of the Material























How to Crease & Fold Paperboard & Fluted Material, to Eliminate Problems, Forever!

©Copyright, Dieinfo, Inc., 2005, All Rights Reserved.:                  Contact Kevin - kevin@dieinfo.com  Page : 68

 See 
illustration 6.27

See illustration 6.28

See 
illustration 6.29

5: Thinner Counter

 See illustration 6.30

STANDARD CREASING

REDUCED BEAD
CREASING

Twin Parallel
Fold Points

See illustration 6.31

See 
illustration 6.32

75% - CALIPER - 100%

STANDARD CREASING

REDUCED BEAD CREASING

6: Compression Gap

See 
illustration 6.33

See illustration 6.34

See 
illustration 6.35
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Critical Distance Stability

See illustration 7.01

See 
illustration 7.02

See 
illustration 7.03

see illustration 
7.04

Therefore, using Reduced Bead 
Creasing ensures the end user 
receives the consistency, the 
repeatability, and the uniformity 
of folding performance they were 
promised!

Pinch Point

Resistance 
PointPointPoint

See 
illustration 
7.05. 

see 
illustration 7.06

Therefore, using Reduced Bead 
Creasing ensures more consistent 
and reliable creasing and this 
approach improves the precision 
of setting and sustaining a kiss-
cut press make-ready.

BEFORE

AFTER

1: Compression rather than Lateral Force
2: A Narrower Crease Channel
3: A Wider Crease Rule
4: A Tool-to-Tool Compression Gap

1

2

3

4

1: Compression rather than Lateral Force
2: A Narrower Crease Channel
3: A Wider Crease Rule
4: A Tool-to-Tool Compression Gap
5: A Thinner Counter/Matrix Tool
6: Shearing Distance Knife to Crease

1

2

34

5 6
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see illustration 7.52

The use of more compressive 
rather than lateral force in 
reduced bead creasing, eliminates 
the draw and pressure problems, 
and the compression gap and the 
use of a smaller bead, eliminates 
the problems of temporary 
resistance or pressure spikes in 
diecutting make-ready.

Minimize Draw Induced 
Flaking

See illustration 7.53

See illustration 
7.54

See illustration 
7.55

See illustration 7.56

See illustration 7.57

See illustration 
7.58

See illustration 7.59

Why is reduced bead so much more 
effective?

See illustration 7.60

PULL    &    PUSH

STANDARD CREASING DRAW

REDUCED BEAD CREASING DRAW





How to Crease & Fold Paperboard & Fluted Material, to Eliminate Problems, Forever!

Page :                      ©Copyright, Dieinfo, Inc., 2005, All Rights Reserved.: Contact Kevin - kevin@dieinfo.com  83

see illustration 
7.68

see illustration 7.69

See illustration 
7.670

See illustration 7.71

see illustration 7.72

see illustration 
7.73

see 
illustration 7.74

Reduced Bead Creasing is 
designed to improve creasing and 
folding performance, however, 
this method of creasing also 
has an important and a positive 
impact on generating a stable, 
kiss-cut press make-ready

Eliminate Bead Snagging

illustration 7.75
See 

illustration 7.76

Standard Crease
òPressure Resistanceó

Imbalance

BEFORE AFTER

1

2
3

1: Higher Pointage Crease Rule
2: Thinner Counter/Matrix
3: Compression Gap





How to Crease & Fold Paperboard & Fluted Material, to Eliminate Problems, Forever!

Page :                      ©Copyright, Dieinfo, Inc., 2005, All Rights Reserved.: Contact Kevin - kevin@dieinfo.com  85

See illustration 
7.85

See 
illustration 7.86

See 
illustration 7.87

Reduced Bead Creasing 
has proven to be a method 
of creasing, which improves 
folding quality, consistency, and 
productivity.

Lower Material & 
Machining Cost

Summary

Production Record

Quality & Folding Performance

STANDARD
CREASE

COUNTER

REDUCED BEAD
CREASE

COUNTER
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see illustration 8.04

See 
illustration 8.05

See illustration 
8.06

“Point-
System”System”System”

So what are the benefi ts of 
increasing the pointage of the crease 
rule from the thinnest to the thickest 
paperboards and fl uted materials?

1: To change the Angle of Attack.
2: To evenly distribute Compressive 
    Force.
3: To reduce dependence on Lateral 
    Draw.
4: To  delaminate a wider area of the 
    Material Surface.
5: To use vertical force to minimize 
    Female Tool Wear.
6: To minimize the impact of tool-to-
    tool Misalignment.
7: To provide a stiffer and a Stronger 
    Tool.

So how do we accomplish this?

See 
illustration 8.07

See 
illustration 8.08

See illustration 8.09

2 Point
0.0028ó
3 Point
0.0042ó
4 Point
0.0056ó

6 Point
0.0084ó

0.011 - 0.014

0.015 - 0.019

0.020 - 0.024

0.025 - 0.029

0.030 - 0.035

3-Point

3-Point

4-Point

4-Point

6-Point

3-Point

3-Point

3-Point

4-Point

4-Point

  CALIPER Against Grain With Grain

3 on 2

4 on 2

2Pt
3Pt

4Pt
6Pt
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VIRGIN
FIBER

RECYCLED
FIBER

The fi nal issue requires categorizing 
the material to be converted/creased 
as Virgin Fiber or Reduced Fiber.

See illustration 8.34

How do we handle this variable in 
the Reduced Bead Creasing tool 
calculation?

0.020ó Virgin Fiber Paperboard
Channel Widths 0.060ó

0.058ó

0.020ó Recycled Fiber Paperboard
Channel Widths 0.058ó

0.054ó

See illustration 
8.35

¸ The Pointage of the Crease 

    Rule

¸ The Thickness of the Counter/

    Matrix

¸ The Compression Gap

¸ The Channel Width

u Specifi cation 

    Assumptions

u Crease Specifi cation 

    Charts

u Calculation Examples

u Crease & Folding 

    Research & Development
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Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

Channel
Width WG

Crease
Point WG

Crease
Height WG

Counter
Thickness

Channel
Width AG

Compress
Gap AG

Crease
Point AG

Crease
Height AG

Compress
Gap WG

3-Point 0.0010.0010.0100.9260.9260.033 0.033 3-Point
3-Point 0.0250.0250.25423.52023.5200.838 0.838 3-Point
3-Point 0.0100.9270.9270.033 0.031 3-Point
3-Point 0.25423.54523.5450.838 0.787 3-Point
2-Point 0.0110.9260.9260.050 0.050 2-Point
2-Point 0.27923.52023.5201.270 1.270 2-Point
2-Point 0.0110.9260.9260.042 0.042 2-Point
2-Point 0.27923.52023.5201.060 1.060 2-Point
2-Point 0.0110.9260.9260.045 0.045 2-Point
2-Point 0.27923.52023.5201.143 1.143 2-Point
2-Point 0.0110.9260.9260.047 0.047 2-Point
2-Point 0.27923.52023.5201.200 1.200 2-Point

0.011” - 0.279 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

3-Point 0.0010.0010.0100.9260.9260.036 0.036 3-Point
3-Point 0.0250.0250.25423.52023.5200.914 0.914 3-Point
3-Point 0.0100.9270.9270.036 0.034 3-Point
3-Point 0.25423.54523.5450.914 0.864 3-Point
2-Point 0.0100.9260.9260.052 0.052 2-Point
2-Point 0.25423.52023.5201.321 1.321 2-Point
2-Point 0.0100.9270.9270.043 0.043 2-Point
2-Point 0.25423.54523.5451.092 1.092 2-Point
2-Point 0.0100.9270.9270.046 0.046 2-Point
2-Point 0.25423.54523.5451.168 1.168 2-Point
2-Point 0.0100.9270.9270.049 0.049 2-Point
2-Point 0.25423.54523.5451.245 1.245 2-Point

0.012” - 0.304 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

3-Point 0.0010.0010.0120.9240.9240.039 0.039 3-Point
3-Point 0.0250.0250.30523.72423.7240.991 0.991 3-Point
3-Point 0.0120.9250.9250.039 0.037 3-Point
3-Point 0.30523.74923.7490.991 0.940 3-Point
2-Point 0.0130.9240.9240.054 0.054 2-Point
2-Point 0.3300.0000.0001.372 1.372 2-Point
2-Point 0.0130.9240.9240.044 0.044 2-Point
2-Point 0.33023.72423.7241.124 1.124 2-Point
2-Point 0.0130.9240.9240.048 0.048 2-Point
2-Point 0.33023.72423.7241.207 1.207 2-Point
2-Point 0.0130.9240.9240.051 0.051 2-Point
2-Point 0.33023.72423.7241.289 1.289 2-Point

0.013” - 0.330 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

3-Point 0.0010.0010.0120.9240.9240.042 0.042 3-Point
3-Point 0.0250.0250.30523.72423.7241.067 1.067 3-Point
3-Point 0.0120.9250.9250.042 0.040 3-Point
3-Point 0.30523.74923.7491.067 1.016 3-Point
2-Point 0.0140.9230.9230.056 0.056 2-Point
2-Point 0.35623.44423.4441.422 1.422 2-Point
2-Point 0.0140.9230.9230.046 0.046 2-Point
2-Point 0.35623.44423.4441.156 1.156 2-Point
2-Point 0.0140.9230.9230.049 0.049 2-Point
2-Point 0.35623.44423.4441.245 1.245 2-Point
2-Point 0.0140.9230.9230.053 0.053 2-Point
2-Point 0.35623.44423.4441.334 1.334 2-Point

0.014” - 0.355 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

3-Point 0.0020.0020.0120.9230.9230.045 0.043 3-Point
3-Point 0.0510.0510.30523.44423.4441.143 1.143 3-Point
3-Point 0.0010.0010.0120.9240.9240.043 0.039 3-Point
3-Point 0.0250.0250.30523.72423.7241.143 0.991 3-Point
2-Point 0.0150.9220.9220.058 0.054 2-Point
2-Point 0.38123.41923.4191.473 1.372 2-Point
2-Point 0.0150.9220.9220.047 0.047 2-Point
2-Point 0.38123.41923.4191.187 1.187 2-Point
2-Point 0.0150.9220.9220.051 0.051 2-Point
2-Point 0.38123.41923.4191.283 1.283 2-Point
2-Point 0.0150.9220.9220.054 0.054 2-Point
2-Point 0.38123.41923.4191.372 1.372 2-Point

0.015” - 0.381 Millimeter Paperboard Thickness

Caliper Range
0.011ó - 0.015ó
0.279 mm - 0.00 mm
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Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

Channel
Width WG

Crease
Point WG

Crease
Height WG

Counter
Thickness

Channel
Width AG

Compress
Gap AG

Crease
Point AG

Crease
Height AG

Compress
Gap WG

6-Point 0.0050.0050.0240.9080.9080.093 0.085 4-Point
6-Point 0.1270.1270.61023.06323.0632.362 2.159 4-Point
6-Point 0.0040.0040.0240.9090.9090.085 0.075 4-Point
6-Point 0.1020.1020.61023.08923.0892.159 1.905 4-Point
4-Point 0.0310.9060.9060.118 0.114 4-Point
4-Point 0.88923.01223.0122.997 2.896 4-Point
4-Point 0.0310.9060.9060.095 0.091 4-Point
4-Point 0.88923.01223.0122.407 2.311 4-Point
4-Point 0.0310.9060.9060.103 0.099 4-Point
4-Point 0.88923.01223.0122.604 2.515 4-Point
4-Point 0.0310.9060.9060.110 0.106 4-Point
4-Point 0.88923.01223.0122.800 2.692 4-Point

0.031” - 0.787 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

6-Point 0.0050.0050.0240.9080.9080.096 0.088 4-Point
6-Point 0.1270.1270.61023.06323.0632.438 2.235 4-Point
6-Point 0.0040.0040.0240.9090.9090.088 0.078 4-Point
6-Point 0.1020.1020.61023.08923.0892.235 1.981 4-Point
6-Point 0.0320.9050.9050.148 0.144 4-Point
6-Point 0.81322.98722.9873.759 3.658 4-Point
6-Point 0.0320.9050.9050.124 0.120 4-Point
6-Point 0.81322.98722.9873.150 3.048 4-Point
6-Point 0.0320.9050.9050.132 0.128 4-Point
6-Point 0.81322.98722.9873.353 3.251 4-Point
6-Point 0.0320.9050.9050.140 0.136 4-Point
6-Point 0.81322.98722.9873.556 3.454 4-Point

0.032” - 0.813 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

6-Point 0.0050.0050.0260.9060.9060.099 0.091 4-Point
6-Point 0.1270.1270.66023.01223.0122.515 2.311 4-Point
6-Point 0.0040.0040.0260.9070.9070.091 0.081 4-Point
6-Point 0.1020.1020.66023.03823.0382.311 2.057 4-Point
6-Point 0.0330.9040.9040.150 0.146 4-Point
6-Point 0.83822.96222.9623.810 3.708 4-Point
6-Point 0.0330.9040.9040.125 0.121 4-Point
6-Point 0.83822.96222.9623.181 3.073 4-Point
6-Point 0.0330.9040.9040.134 0.130 4-Point
6-Point 0.83822.96222.9623.391 3.302 4-Point
6-Point 0.0330.9040.9040.142 0.138 4-Point
6-Point 0.83822.96222.9623.600 3.454 4-Point

0.033” - 0.838 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

6-Point 0.0050.0050.0260.9060.9060.102 0.094 4-Point
6-Point 0.1270.1270.66023.01223.0122.591 2.388 4-Point
6-Point 0.0040.0040.0260.9070.9070.094 0.084 4-Point
6-Point 0.1020.1020.66023.03823.0382.388 2.134 4-Point
6-Point 0.0340.9030.9030.152 0.148 4-Point
6-Point 0.86422.93622.9363.861 3.759 4-Point
6-Point 0.0340.9030.9030.127 0.123 4-Point
6-Point 0.86422.93622.9363.213 3.124 4-Point
6-Point 0.0340.9030.9030.135 0.131 4-Point
6-Point 0.86422.93622.9363.429 3.327 4-Point
6-Point 0.0340.9030.9030.144 0.140 4-Point
6-Point 0.86422.93622.9363.645 3.556 4-Point

0.034” - 0.864 Millimeter Paperboard Thickness

Reduced Bead Virgin Fiber

Reduced Bead Recycled Fiber

Standard US Calculation

Calculation 1.25 Multiple

Calculation 1.50 Multiple

Calculation 1.75 Multiple

6-Point 0.0050.0050.0280.9040.9040.115 0.107 4-Point
6-Point 0.1270.1270.71122.96222.9622.921 2.718 4-Point
6-Point 0.0040.0040.0280.9050.9050.107 0.097 4-Point
6-Point 0.1020.1020.71122.98722.9872.718 2.464 4-Point
6-Point 0.0350.9020.9020.154 0.150 4-Point
6-Point 0.88922.91122.9113.912 3.810 4-Point
6-Point 0.0350.9020.9020.128 0.124 4-Point
6-Point 0.88922.91122.9113.245 3.150 4-Point
6-Point 0.0350.9020.9020.137 0.133 4-Point
6-Point 0.88922.91122.9113.467 3.378 4-Point
6-Point 0.0350.9020.9020.145 0.141 4-Point
6-Point 0.88922.91122.9113.689 3.581 4-Point

0.035” - 0.889 Millimeter Paperboard Thickness

Caliper Range
0.031ó - 0.035ó
0.787 mm - 0.889 mm
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Standard 
US Calculation

See illustration 8.43

One

Two

Three

Four

See illustration 8.43

Calculation Examples

1: Reduced Bead: Virgin Fiber
2: Reduced Bead: Recycled Fiber
3: The Standard US  Calculation
4: The 1.25 Multiple Calculation
5: The 1.50 Multiple Calculation
6: The 1.75 Multiple Calculation

Reduced Bead Creasing Method

One

Two

Three

Four

See illustration 8.42

Paperboard:
Caliper:  0.026 - 0.660
01: Channel Width AG
02: Channel Width WG
03: Crease Pointage AG
04: Crease Pointage WG
05: Crease Height AG
06: Crease Height WG
07: Counter Thickness
08: Compress Gap AG
09: Compress Gap WG
01:  =   0.072ó 1.829 mm
02:  =   0.066ó 1.676 mm
03:  =   0.084ó 4-Point
04:  =   0.084ó 4-Point
05:  =   0.913ó 23.19 mm
06:  =   0.913ó 23.19 mm
07:  =   0.020ó 0.508 mm
08:  =   0.003ó 0.076 mm
09:  =   0.003ó 0.076 mm

1

2

3

4

5

6

7

8

9

AG

8.42

 1.75, 1.50, & 1.25

See illustration 8.44

Paperboard:
Caliper: 0.019ó - 0.483
01: Channel Width AG
02: Channel Width WG
03: Crease Pointage AG
04: Crease Pointage WG
05: Crease Height AG
06: Crease Height WG
07: Counter Thickness
08: Compress Gap AG
09: Compress Gap WG
01:  =  0.080ó 2.032 mm
02:  =  0.076ó 1.930 mm
03:  =  0.042ó 3-Point
04:  =  0.042ó 3-Point
05:  =   0.918ó 23.317 mm
06:  =   0.918ó 23.317 mm
07:  =  0.019ó 0.483 mm
08:  =  0.000ó 0.000 mm
09:  =  0.000ó 0.000 mm

1

2

3

4

5

6

7

8

9

AG

8.43

2 x
Caliper

1.25 x
Caliper

1.75 x
Caliper

1.50 x
Caliper
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Brainstorming, Notes & Ideas
“Many ideas grow better when transplanted into another mind 
than in the one where they sprung up.”than in the one where they sprung up.”than in the one where they sprung up.”









How to Crease & Fold Paperboard & Fluted Material, to Eliminate Problems, Forever!

©Copyright, Dieinfo, Inc., 2005, All Rights Reserved.:                  Contact Kevin - kevin@dieinfo.com  Page : 114

Deformation Crease

See illustration 
9.20

see 

illustration 9.21
See 

illustration 9.22.

“Crush-
Thickness”Thickness”Thickness”

“bead”“bead”“bead”

see illustration 
9.23

See illustration 9.24

See illustration 
9.25

FLUTED CREASE
25% LATERAL DRAW

75% COMPRESSIVE FORCE

PAPERBOARD CREASE
75% LATERAL DRAW

25% COMPRESSIVE FORCE
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diffi cult as the pointage of the crease 
is advanced from 3-point to 4-point, 
to 6-point. See illustration 9.52.

The obvious question at this point, is 
if it is easier to fold with a narrower 
channel, why not use 3-point creasing 
every time? The secondary challenge 
is the danger of bursting through the 
liner of the material with a narrower 
crease rule, see illustration 9.53, 
and as a result the limitation on 
applying suffi cient pressure to form 
an effective crease. 

The primary problem is channel 
binding. This means as the panels are 
folded and rotated the upper corners 

of the channel are also rotated closer 
together. See illustration 9.54. 
Unfortunately, the corners begin 
to make contact, and are therefore 

required to crush and defl ect, before 
the panels have reached 90 degrees of 
rotation. See illustration 9.55. This 
of course, leads to all of the other 
folding issues we described earlier 
when evaluating the impact on bead 
binding on folding performance.

Naturally, moving from a 3-point 
to a 4-point and then to a 6-point 
depressed channel, see illustration 
9.56, reduces the degree of channel 
binding, however, it does not 
eliminate it. And we still have the 
problem of folding alignment, in 
which variation in folding control 
and centrality is an increasing 
problem.

There are certainly more issues to 
consider in creasing and folding 
fl uted material, however, it is my 
contention, when we start with 
incorrectly designed or applied 
tooling, it is diffi cult to fi ne tune the 
folding process.

800

So what are the differences we 
would recommend adopting in 
changing from paperboard creasing 
tools to fl uted creasing tools?

3: What are Formation 
    Differences?

See 
illustration 9.57
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See illustration 
9.76

See illustration 9.77

see illustration 
9.78

See illustration 9.79

see illustration 9.80

“rubber-supporting rubber”

See illustration 9.81

see illustration 
9.82

See illustration 9.83

“inside” 

3: Tapered Creasing

see 
illustration 9.84

Crush & Depress
These Areas
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See illustration 9.92

fi fth

see illustration 9.93

See illustration 9.94

TWIN CREASE
SHEAR LINES

See illustration 9.95

See 
illustration 9.96

See illustration 9.97

Machine Direction: Channel-Bead Snagging

Machine Direction: NO Bead Snagging

See illustration 9.98

See illustration 9.99

IDENTICAL ANGLE

BALANCED
PRESSURE
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See illustration 9A.40

See illustration 9A.41.

See 
illustration 9A.42

7: Summary
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The following pointers are some of the key 
principles you should have gained from completing 
this chapter. If you need to refresh your memory…

¸

¸

“pre-shaped”

¸

¸

¸

Deformation Crease

¸

¸

Chapter 9:
The Difference Between Paperboard & Fluted Creasing: Summary

¸

1

2

3

4

5

¸ The primary problem with Channel Creasing is 
channel binding. This means, that as the panels are 
folded and rotated the upper corners of the channel 
are also rotated closer together, and if there is 
insuffi cient clearance they will bind together.

¸

A: “Different”“Different”“Different”

B: “Pre-Shaped”“Pre-Shaped”“Pre-Shaped”
“all”“all”“all”

C:

D:
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See illustration 10.21

See illustration 10.22

MINIMUM

SHRINKAGE MAXIMUM
SHRINKAGE

MAXIMUM
SHRINKAGE MINIMUM

SHRINKAGE

Ë: Inaccurate Tool Fabrication

See illustration 10.23

see 
illustration 10.24

SHRINKAGE
DIMENSION

SPECIFIED
DIMENSION

0 10.0295

See illustration 10.25

Ë: Tool Register Variation

See illustration 10.26

Fiber Glass
Counter Plate

Steel Rule Die

Counter Ejector
Ring

Register Pin

Register Pin
Hole
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see illustration 10.35

illustration 
10.29

See illustration 10.36

PaperboardPanelFiller

DoubleSidedTape

1

2

3

Ë: Tool Register Variation

See illustration 10.37

“stabilization-fi llers”“stabilization-fi llers”“stabilization-fi llers”

See illustration 10.38

Ë: Tool Register Variation

See illustration 10.39 

See 
illustration 10.40

75%
25%

75%

75%25%

25%

Shear Line Angle

REDUCED
BEAD

STANDARD
CREASE
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UNEVEN PINCH
PRESSURE

DIFFERENT
SHEAR  ANGLES

See illustration 10.41

See illustration 10.42

See illustration 10.43

See illustration 10.44.

2: What are the 
Consequences?

≠ Bead Binding

≠ Spine Failure

≠ Skewed Folding

≠ Misaligned Folding

≠ Opening Force Variation

≠ Diecutting Pressure Spike

≠ Rapid Tool Wear

≠ Slow Finishing Processes

Bead Binding

See illustration 10.45
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Brainstorming, Notes & Ideas
“Many ideas grow better when transplanted into another mind 
than in the one where they sprung up.”than in the one where they sprung up.”than in the one where they sprung up.”
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who said; “There are no facts, only 
interpretations.”

Movement of 
Information and Material

“There is no 
absolute knowledge. And those who 
claim it open their door to tragedy. All 
information is imperfect. We have to 
treat it with humility.”

Chapter 11:
How to Crease & Fold Paperboard & Fluted  Materials: Summary

˛ How to Use this Manual
˛ Communicate,  
     Cooperate, & Collaborate
˛ Teamwork
˛ Develop a Systematic 
     Approach
˛ Build a Tool 
     Specifi cation System
˛ Develop a Standard 
     Measurement System
˛ Build an Information 
     System
˛ Research, Test and 
     Evaluate
˛ Close-the-Loop

How to Use this Manual

“The secret to creativity is 
knowing how to hide your 
sources.” 
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“For example, is 
not proof.”

Communicate, Cooperate, & 
Collaborate

“The instruction we fi nd in books 
is like fi re. We fetch it from our 
neighbors, kindle it at home, 
communicate it to others, and 
it becomes the property of all.” 

“business”“business”“business”

Teamwork

“Teams are less likely (than 
individuals) to overlook key 
issues and problems or take the 
wrong actions.”  

CUSTOMER - SUPPLIER
    CHAIN
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Brainstorming, Notes & Ideas
“Many ideas grow better when transplanted into another mind 
than in the one where they sprung up.”than in the one where they sprung up.”than in the one where they sprung up.”
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Brainstorming, Notes & Ideas
“Many ideas grow better when transplanted into another mind 
than in the one where they sprung up.”than in the one where they sprung up.”than in the one where they sprung up.”




