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Abstract: Flexographic printing plate is used for the transfer of image onto a printing substrate. The surface of printing plate is stretched lengthwise when the plate is mounted on 
plate cylinder. As a result, the print length on the impression is always longer than the actual length of the plate. Prepress must compensate for this difference in length. The result 
of wrong plate distortion is different print length in flexography compared to the processes that follow printing. The aim of this paper is to research the influence of repeat length in 
printing and polymer plate thickness on the factor distortion. The distortion factor values were calculated using the derived formulas. Regardless of the repeat length in printing, 
the value of the thickness factor for a particular printing plate is constant. However, the values of the distortion factor decrease with the increasing thickness of the polymer plate 
and the decreasing of the total plate cylinder circumference. 
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1 INTRODUCTION 
  

Flexographic printing has an advantage over other 
printing techniques, which can use a wider range of inks [1], 
and due to elastic printing plates, it is good for printing on 
various absorbent and non-absorbent printing substrates such 
as plastic foils and films, cardboard and paper, and other 
materials used in the production of packaging [2]. The quality 
of reproduction in flexographic printing is conditioned by a 
combination of different parameters related to the 
platemaking technology and type of polymer plates [3], 
specification of anilox rollers and pressure strength in 
printing [4] as well as characteristics of printing substrate [5]. 
The lightest pressure or "kiss impression" is ideal for printing 
[6]. Kiss impression is a clean print image created while 
applying the lowest value of pressure possible with the plate 
against the paper [7]. The gap value or the nip engagement 
between the plate and impression cylinder for lightest 
printing pressure is 3 thousand of an inch or 75 microns 
(0,0762 mm) [8]. It is not very often easy to print with the 
lightest pressure, primarily due to the characteristics of the 
printing substrate’s surface, the uneven height of the printing 
elements or the type of work that is being printed. On the 
other hand, if the pressure is too high, the halftone dots will 
be more compressed leading to ink spreading and 
accumulation at the edges [9]. The entire process of 
flexography consists of a large number of influential 
parameters [10] that need to be standardized in accordance 
with the ISO 12647-6 standard [11]. 

Polymer plates are popular for products that do not 
require continuous printing on web materials, as plate gap 
appears at the joint of the plate when placed on the cylinder. 
Wrapping in elastic and relatively soft plate around the hard 
plate cylinder causes distortion in printing [12]. If this 
deformation is not predicted or calculated exactly, or if it is 
not applied to the original image, then the image in print will 
stretch and distort along the circumference of the cylinder, 
i.e. in the direction of the web movement.  The text and 
images will appear elongated on the print. The elements 
printed in such manner will be misregistered with the other 
stages of the production process following the printing. It can 

also happen that the plate cannot be completely mounted on 
the plate cylinder at all because it is too long. 

To prevent this, such distortion needs to be anticipated 
and taken into account when doing the graphic preparation. 
The image on the polymer plate will not be in good ratio until 
it is placed on the plate cylinder. The process of calculating 
the distortion factor of a flexographic printing plate requires 
specific knowledge and data on the repeat length in print, 
basic circumference or number of plate cylinder gear teeth, 
plate thickness and sticky back thickness. 

It is also important to know the technical characteristics 
of the printing press, and particularly the cylinder 
specification. The outer diameter of the plate cylinder 
includes the diameter of the cylinder, the thickness of the 
mounting tape and the polymer plate. The relationship 
between the plate and impression cylinder in combination 
with the printing substrate will determine if the printing is 
done in correct position.  Otherwise, unless the surface of the 
plate is synchronous with the printing substrate, slurring 
occurs during the printing process [13]. Most parameters are 
determined by the configuration of the printing press, and the 
only parameter that needs to be controlled is the outside 
diameter of the plate cylinder, also called the print diameter. 
 

 
Figure 1 Positive engagement between the printing plate and the printing substrate 

 
Although flexographic printing is called "kiss printing", 

minimal compression must exist in printing in order for 
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impression to occur (Fig. 1). Therefore, there is an interaction 
between the circumference of the outer surface of the plate 
towards the circumference of the anilox roller and the 
printing substrate. If this compression is too high (nip 
engagement > 150 µm), the surface of the plate will be 
outside the print diameter, so a slurring effect will occur at 
the places of contact between the plate and the printing 
substrate due to faster circumferential speed of the plate 
surface [14]. Otherwise, if the compression is too low (nip 
engagement < 20 µm) slurring also occurs due to lower 
circumferential speed of the plate surface [15]. 

Faulty printing process settings will affect the 
appearance of slurring, the accuracy of the repeat length, the 
print register in the direction of the web, the adjustment with 
the finishing stages (hot-stamping, die-cutting, screen-
printing, numbering, printing of variable data), ink 
accumulation and tone value increase [16]. The inconsistency 
of the repeat length with the processes that follow after 
printing causes an error in the register between individual 
phases of operation. Print misregistration is constantly 
repeated and is visible within the printing format.   

 
2 POLYMER PLATE DISTORTION 
  

Nowadays, most polymeric plates are made of solid 
polymer, in sheeted form [17]. Single-layer photopolymer 
plates intended for CtP (Computer to Plate) production 
processes are mainly used [18]. The plate consists of LAMS 
(Laser Ablative Mask System) layer for laser processing, a 
photopolymer layer and a polyester backing that forms the 
basis of the printing plate and is dimensionally stable [19]. 
The polymer plate is placed on the plate cylinder using 
double-sided adhesive mounting tape.  

The finished polymer plate transfers an identical but 
inverted copy of the image onto the printing substrate. 
However, if taken into account that the plate is wrapped 
around the plate cylinder, this image will not have the same 
length (Fig. 2). 

 

 
Figure 2 Distortion of the polymer plate when mounted on the plate cylinder 

 
When mounted on the cylinder, the soft parts of the plate 

are extended in the direction of wrapping and an elongated 
image is obtained in the printing process. This effect is called 
distortion [20] and is shown in Fig. 3. The difference between 
the image on the polymer plate and the impression is 
predictable. It depends on the diameter of the plate cylinder 

and the thickness of the polymer plate. The amount of 
distortion, or distortion factor, is defined in percentages. The 
correct distortion factor is applied in packaging prepress on 
imposition file, only for horizontal size of document, which 
represents the circumference of the plate cylinder. Therefore, 
the finished polymer plate is shorter in relation to the original 
image size. However, the print will be done in the real ratio. 
In this way, the elongation of the impression is already 
compensated when making the polymer plate.  

 

 
Figure 3 Display of “distortion effect“ on the impression 

 
The compensation of extending the polymer plates is 

usually done in prepress, before or during the screening 
phase. During the process of screening, scaling or distortion 
factor is applied. Therefore, any change in the polymer 
thickness, due to possible change in the printing press, 
requires re-screening. However, there are software solutions 
that allow the application of a distortion factor to a 1-bit data 
file created after screening, without affecting the middle 
tones. For plate making, this means that there is no need to 
create a new data file. Screening corrections are made to the 
existing one. The mounting tape is not a factor affecting the 
distortion of the polymer plate since it is used to place the 
polymer plate on a steel cylinder.  

In order to calculate the distortion factor, it is necessary 
to know all the variables that affect the distortion of the 
image, i.e. the elongation of the impression, and these are the 
repeat length, print diameter and the thickness of the polymer 
plate and its backing [21]. 

Packaging converters typically have sets of plate 
cylinders for only ten most common repeat lengths. It is not 
uncommon for a customer to request a repeat length that is 
not available to them. There are three options in such cases: 
hope that the customer will accept a different repeat length, 
buy cylinders and gears for the required repeat length, or 
refuse a particular printing job. Very often, the customer 
simply cannot accept any compromise due to the precise 
packaging specifications. 

Print diameter is the diameter of the plate cylinder 
together with the thickness of the polymer plate and the 
thickness of the adhesive mounting tape. The thickness of the 
adhesive mounting tape for narrow flexographic printing 
presses can be 0,25; 0,38 or 0,51 mm, depending on the 
configuration of the plate cylinder. It is through the 
interaction of plate cylinder rim (which is defined by the print 
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diameter) and the impression cylinder, and by applying a 
light "kiss" pressure in the printing process that the ink is 
transferred to the printing substrate. 

 

 
Figure 4 Placement of multiple labels by plate cylinder circumference and 

adjustment to the repeat length 
 
The total thickness of the polymer plate consists of a soft 

polymer part and a hard polyester part. The hard polymer 
plate part is also called polyester adhesive or sticky back or 
mylar [22]. Polymer plates are usually available in 
thicknesses of 0,76 - 6,35 mm.  The chosen plate thickness 
depends on the configuration of the printing press, the roll 
width, the print length, and the type of graphic product. The 
thickness of the polymer plate backing is usually 0,178 or 
0,127 mm, and should not be thicker than half of the total 
plate thickness. Thin polymer plates, 0,76 - 3,94 mm thick, 
are reserved for narrow flexographic printing presses with the 
web width of up to 60 cm. 

The K-factor (the name is derived from the word thicK), 
also known as the thickness factor, is directly related to the 
thickness of the soft polymer plate part. For a certain plate 
thickness and that of its backing, the K-factor is constant (e,g. 
for plate thickness of 1,7 mm and polyester backing thickness 
of 0,127 mm). Therefore, it is also called a distortion constant 
or a Plate Thickness Constant. 

 
3 THEORETICAL APPROACH TO DETERMINING 

DISTORTION FACTOR 
  

The aim of this paper is to theoretically determine the 
distortion factor depending on the repeat length and base 
thickness of the polymer plate in five most common 
thicknesses of polymer plates in narrow flexographic printing 
presses: 1,14; 1,70; 2,54; 2,84 and 3,94 mm. Two basic 
thicknesses of polyester backing used in the production of 
polymer plates in form of sheets are defined: 0,127 mm 
(0,005") and 0,178 mm (0,007"). Furthermore, five most 
common plate cylinder circumferences used in printing on 
narrow flexographic printing presses were selected: 127; 
190,5; 254; 317,5 and 381 mm. These are actually repetitive 
lengths of printouts on web of paper, which are formed by 
one turn of the plate cylinder. By combining the selected 
values of the mentioned variables, the values of the distortion 
factor values in percentages are obtained, which can be in 
turn applied in scaling methods during graphic preparation. 

The procedure of calculating the distortion factor can be 
represented by two strategies accompanied by the display of 
geometric models on the basis of which these formulas were 

created.  The first strategy is based on the diameter values of 
the plate cylinder and the polymer plate thickness, while the 
second is based on the thickness of the soft polymer plate 
part. Both procedures will be explained in detail and 
presented using mathematical formulas.   

 
3.1 Method 1: Calculation of distortion factor based on 

cylinder diameter and plate thickness 
 
The applicability of this strategy is related to the fact that 

the total thickness of the polymer plate consists of a hard 
polyester backing and a soft polymer. By mounting or 
placing the polymer plate on the plate cylinder, the soft part 
of the polymer plate is stretched, which does not include the 
hard polyester backing. The soft part of the polymer plate 
participates 2 times in the total print diameter, both times at 
the ends of the diameter length. This makes the basis for 
obtaining the formula used for calculating the distortion 
factor. All the necessary elements for deriving the formula 
are shown in Fig. 5. 
 

  
Figure 5 Cross section of a flexographic plate cylinder showing the variables 

involved in distortion 
 
The distortion factor is the ratio of the print diameter 

reduced by double thickness of the "soft" polymer plate part 
(without the hard back thickness) and the total print diameter, 
and can be presented using the following formula: 

 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑝𝑝𝑑𝑑𝑝𝑝−2× 𝑠𝑠𝑠𝑠𝑠𝑠𝑝𝑝 𝑝𝑝ℎ𝑝𝑝𝑖𝑖𝑖𝑖𝑝𝑝𝑑𝑑𝑠𝑠𝑠𝑠

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑝𝑝𝑑𝑑𝑝𝑝
     (1) 

Print diameter can be obtained using the formula for 
circle circumference 𝐶𝐶 = 𝜋𝜋𝑑𝑑 as follows: 

 
𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 𝐶𝐶

𝜋𝜋
              (2) 

 
The thickness (THK) of the soft polymer plate part is 

obtained based on the total thickness of the polymer plate and 
the thickness of the polyester backing: 

 
𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑇𝑇𝑇𝑇𝑇𝑇 = 𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑡𝑡 𝑝𝑝𝑡𝑡𝑓𝑓𝑑𝑑𝑑𝑑 𝑇𝑇𝑇𝑇𝑇𝑇 −  𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑠𝑠𝑠𝑠 𝑏𝑏𝑓𝑓𝑓𝑓𝑠𝑠 𝑇𝑇𝑇𝑇𝑇𝑇    (3) 

 
For example, for printing process in which a plate 

cylinder with a repeat length of 381 mm and a polymer plate 
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of 1,7 mm thickness with 0,127 mm thick backing are used, 
the calculation of the distortion factor based on formulas (1), 
(2) and (3) is as following: 

 
𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 381

𝜋𝜋
= 121,276 𝑑𝑑𝑑𝑑  

 
𝑑𝑑𝑑𝑑𝑓𝑓𝑑𝑑 𝑇𝑇𝑇𝑇𝑇𝑇 = 1,7 − 0,127 = 1,573 𝑑𝑑𝑑𝑑 
 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 121,276−2×1,573

121,276
= 0,9741 = 97,41 %  

 
3.2 Method 2: Calculation of distortion factor using plate 

thickness factor 
 
Plate thickness factor or K-factor is a constant that is 

related to the thickness of the polymer plate, more precisely 
to the thickness of the soft polymer plate part.  
 

 
Figure 6 Schematic display of the polymer plate thickness factor derivation 
 
This is actually the value of the circle circumference 𝐶𝐶 =

2𝜋𝜋𝑑𝑑 where the value of the thickness of the soft polymer plate 
part is used for radius (Fig. 6). Accordingly, the K-factor is 
calculated using the formula: 

 
 𝑇𝑇_𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 2𝜋𝜋(𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑡𝑡 𝑝𝑝𝑡𝑡𝑓𝑓𝑑𝑑𝑑𝑑 𝑇𝑇𝑇𝑇𝑇𝑇 − 𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑠𝑠𝑠𝑠 𝑏𝑏𝑓𝑓𝑓𝑓𝑠𝑠 𝑇𝑇𝑇𝑇𝑇𝑇) (4) 
 

The repeat length is usually specified for each work 
printed. If the repeat length is unknown, it can be determined 
by measuring on the printed web. It can also be calculated 
based on the formula for circle circumference 𝐶𝐶 = 2𝜋𝜋𝑑𝑑, 
where 𝑑𝑑 it shows the total print radius including the radius of 
the plate cylinder and the thickness of the polymer plate 
together with the polyester backing: 

 
𝑝𝑝𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑝𝑝 𝑑𝑑𝑑𝑑𝑝𝑝𝑑𝑑𝑓𝑓𝑑𝑑 = 2𝜋𝜋(𝑓𝑓𝑠𝑠𝑡𝑡𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑑𝑑𝑓𝑓𝑑𝑑𝑑𝑑𝑟𝑟𝑑𝑑 − 𝑑𝑑𝑑𝑑𝑑𝑑𝑓𝑓𝑡𝑡 𝑝𝑝𝑡𝑡𝑓𝑓𝑑𝑑𝑑𝑑 𝑇𝑇𝑇𝑇𝑇𝑇) (5) 

 
The distortion factor is the ratio of the repeat length in 

print minus the K-factor and total repeat length. Accordingly, 
the final formula for calculating the distortion factor based 
on plate thickness and repeat length factors in print is: 

 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝−𝐾𝐾_𝑠𝑠𝑑𝑑𝑖𝑖𝑝𝑝𝑠𝑠𝑝𝑝

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝
  or    (6) 

 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 1 − 𝐾𝐾_𝑠𝑠𝑑𝑑𝑖𝑖𝑝𝑝𝑠𝑠𝑝𝑝

𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑝𝑝𝑑𝑑𝑝𝑝𝑑𝑑𝑑𝑑𝑝𝑝
       (7) 

 

Calculation of distortion factor according to the data 
from the given example of printing process based on 
formulas (4), (5) and (6) is as following: 

 
𝑇𝑇_𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 2 × 3,14 × (1,7 − 0,127) = 9,883  
 
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑓𝑓𝑓𝑓𝑓𝑓𝑑𝑑𝑑𝑑𝑑𝑑 = 381−9,888

381
= 0,9741 = 97,41%  

 
It can be seen that both methods of distortion factor 

calculation had a completely identical result, which proves 
the credibility of the presented procedures. 

 
4 RESULTS AND DISCUSSION 
  

The final formulas (1) and (6) from both described 
methods were used for the calculation with the aim of 
determining the distortion factor for five most common 
thicknesses of polymer printing plates in narrow web flexo 
printing presses. The calculation also used five values of the 
total plate cylinder circumference (or print repeat length) 
according to the number of gear teeth, in a step consisting of 
20 teeth (Tab. 1).  

 
Table 1 Circumferences of the plate cylinder in relation to the number of gear teeth 

used for calculating the distortion factor 
 Number of gear teeth Total cylinder circumference (mm) 

40 127 
60 190,5 
80 254 

100 317,5 
120 381 

 
The results obtained by applying both formulas are 

completely identical, which confirms the credibility of the 
results and the applicability of the described methods. The 
results of calculating the distortion factor in percentages for 
the two thicknesses of the polyester backing are shown in 
Tab. 2 and Tab. 3. 

 
Table 2 The distortion factor (%) for all combinations of repeat length and plate 

thickness for 0,127 mm polyester backing 
 Sticky back 
0,127 mm 

Plate thickness (mm) 
1,14 1,70 2,54 2,84 3,94 

R
ep

ea
t l

en
gt

h 
(m

m
) 

127 94,99 92,21 88,06 86,55 81,14 
190,5 96,66 94,8 92,04 91,03 87,43 
254 97,49 96,1 94,03 93,27 90,57 

317,5 97,99 96,88 95,22 94,62 92,46 
381 98,33 97,4 96,02 95,52 93,71 

 
Table 3 The distortion factor (%) for all combinations of repeat length and plate 

thickness for 0,178 mm polyester backing 
 Sticky back 
0,178 mm 

Plate thickness (mm) 
1,14 1,70 2,54 2,84 3,94 

R
ep

ea
t l

en
gt

h 
(m

m
) 

127 95,22 92,47 88,31 86,83 81,39 
190,5 96,82 94,98 92,21 91,22 87,59 
254 97,61 96,24 94,16 93,42 90,69 

317,5 98,09 96,99 95,33 94,73 92,56 
381 98,41 97,49 96,1 95,61 93,79 

 
Results of the calculation show that the values of the 

distortion factor increase with the increasing thickness of the 
polymer plate and decrease of the total plate cylinder 
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circumference. The lower the percentage value of the 
distortion factor, the larger the print elongation 
compensation. In addition, the compensation is larger with a 
thinner polyester backing, which is understandable because 
the thickness of the soft part is greater in the same total 
thickness of the polymer plate. 

 

 
Figure 7 Dependence of distortion factor on repeat length for two polyester backing 

thicknesses 
 
The difference between the results of distortion factor 

measurements for the two thicknesses of the polyester 
backing is an identical value for individual circumferences of 
the plate cylinder, regardless of the polymer plate thickness 
(Fig. 7). So, the difference is the greatest for 127 mm repeat 
length and it amounts to 0,25. By increasing the repeat 
length, the difference between the values for the two 
thicknesses of the polyester backing decreases, and at 381 
mm it amounts to 0,08. However, this difference is not 
negligible because any deviation from the correct distortion 
factor value will not give good results in printing and will 
create problems in the working phases that follow printing; it 
will also create problems in application of such graphic 
product to the primary packaging product. 

The thickness factor of polymer plate or K-factor 
increases as the plate thickness increases and as the thickness 
of the polyester backing decreases (Tab. 4). Since the K-
factor is directly related to the thickness of the soft part in the 
polymer plate, its change is completely logical.  

 
Table 4 K-factor for all combinations of plate thickness and polyester backing 

thickness 

K-factor Plate thickness (mm) 
1,14 1,70 2,54 2,84 3,94 

St
ic

ky
 

ba
ck

 
(m

m
) 0,127 6,3649 9,8986 15,1672 17,083 23,9481 

0,178 6,0669 9,563 14,8409 16,7258 23,6373 

 
The repeat length in printing has no effect on the change 

of K-factor because it is a constant for an individual type of 
polymer plate, and as such is used for calculating the 
distortion factor. The change of K-factor in relation to the 
thickness of the polymer plate is linear and can be shown in 
form of a straight line, which can be seen in Fig. 8. 

 

 
Figure 8 Dependence of K-factor on the change in the polymer plate thickness 

 
5 CONCLUSION 
  

This research was conducted to analyze the change in 
distortion factors depending on the variables that affect 
image distortion in printing process. When wrapping the 
polymer plate around the plate cylinder, the soft part of the 
polymer plate is stretched. This affects the elongation of the 
impression. This lengthening of the impression must be 
compensated in order to obtain the actual product size in 
print. The compensation procedure is performed during 
graphic preparation using distortion factor. The distortion 
factor is directly dependent on the total circumference of the 
plate cylinder and its print diameter as well as the thickness 
of the soft polymer plate part. 

The calculation of the impression elongation 
compensation is shown using two formulas. Each formula is 
based on a different approach. They are both explained in 
detail based on the geometric models presented. Both 
formulas primarily take into account the thickness of the soft 
polymer plate part. The obtained results are identical, which 
confirms the applicability of the described methods.   

Five most common thicknesses of polymer plates and 
five most common sizes of the plate cylinder in narrow 
flexographic printing presses were used to calculate the 
distortion factor. Results show that the value of the distortion 
factor decreases with the increasing thickness of the polymer 
plate and the decreasing of the total plate cylinder 
circumference. In addition, the largest change in the 
distortion factor was recorded at a polymer plate thickness of 
3,94 mm (12,5%) and a plate cylinder circumference of 127 
mm (13,8%). The difference between the values of the 
distortion factor for the two polyester backing thicknesses 
(0,127 and 0,178 mm), at the same polymer plate thickness, 
does not change regardless of the plate cylinder 
circumference.  Therefore, this difference is constant; for 
polymer plate thickness of 1,14 mm it amounts to 0,25, and 
for thickness of 3,94 mm it amounts to 0,08. Further on, 
regardless of the repeat length in print, the value of the 
thickness factor for a particular printing plate is always 
constant. 

It can be concluded that any deviation from the correct 
values of the distortion factor, for a particular combination of 
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plate cylinder circumference and polymer plate thickness, 
will affect the repeat length in printing and thus cause 
problems in printing or in the work phases following printing. 

 
6 REFERENCES  
  
[1] De Micheli, P. (2000). Flexographic inks: the compromise. 

Surface coatings international, 83(12), 588-591. 
https://doi.org/10.1007/BF02692705 

[2] Kipphan, H. (Ed.). (2001). Handbook of print media: 
technologies and production methods. Springer Science & 
Business Media. https://doi.org/10.1007/978-3-540-29900-4 

[3] Mahović Poljaček, S., Tomašegović, T., Cigula, T., Milčić, D., 
Donevski, D., & Strgar Kurečić, M. (2016). Effect of the post-
treatment of printing plate on the quality of fine printed 
elements in flexography. In Proceedings of 8th international 
symposium on graphic engineering and design (pp. 117-128). 

[4] Bould, D. C., Hamblyn, S. M., Gethin, D. T., & Claypole, T. 
C. (2011). Effect of impression pressure and anilox 
specification on solid and halftone density. Proceedings of the 
Institution of Mechanical Engineers, Part B: Journal of 
Engineering Manufacture, 225(5), 699-709. 
https://doi.org/10.1177/2041297510394072 

[5] Leloup, L. G. (2002). Measurement and prediction procedures 
for printability in flexography (Doctoral dissertation, 
Numerisk analys och datalogi). 

[6] Bould, D. C., Claypole, T. C., Bohan, M. F. J., & Gethin, D. T. 
(2004). Deformation of flexographic printing plates. In 56th 
TAGA Technical Conference, TAGA (pp. 146-162). 

[7] Bould, D. C., Claypole, T. C., & Bohan, M. F. J. (2004). An 
experimental investigation into flexographic printing plates. 
Journal of Graphic Technology, 1(3), 1-8. 

[8] Valdec, D., Hajdek, K., Majnarić, I., & Čerepinko, D. (2021). 
Influence of Printing Substrate on Quality of Line and Text 
Reproduction in Flexography. Appl. Sci., 11, 7827. 
https://doi.org/10.3390/app11177827 

[9] Bohan, M. F. J., Townsend, P., Hamblyn, S. M., Claypole, T. 
C., & Gethin D. T. (2003). Evaluation of Pressures in 
Flexographic Printing. Proceedings of the TAGA 55th 
International Annual Technical Conference, TAGA, 2003, pp. 
311-320. 

[10] Miljković, P., Valdec, D., & Matijević, M. (2018). The impact 
of printing substrate on dot deformation in flexography. 
Tehnički vjesnik, 25(Supplement 2), 509-515. 
https://doi.org/10.17559/TV-20170710152140 

[11] Valdec, D., Miljković, P., & Auguštin, B. (2017). The 
influence of printing substrate properties on color 
characterization in flexography according to the ISO 
specifications. Tehnički glasnik, 11(3), 73-77. Retrieved from 
https://hrcak.srce.hr/186648 

[12] Yusof, M. S., Zaidib, A. A., Claypole, T. C., & Gethin, D. T. 
(2007). The effects of printing plate on the reproduction of fine 
solid line printing in flexography. In Printing Future Days-2nd 
International Student Conference on Print and Media 
Technology (pp. 214-218). 

[13] Wirojrungson, W. (2000). An Investigation into the effect of 
plate hardness, and surface speed differential on flexographic 
gear marking. Thesis. Rochester Institute of Technology. 
Accessed from http://schoalarworks.rit.edu/theses 

[14] Valdec, D., Hajdek, K., Vragović, L., & Geček, R. (2021). 
Determining the Print Quality Due to Deformation of the 
Halftone Dots in Flexography. Appl. Sci., 11, 10601. 
https://doi.org/10.3390/app112210601 

[15] Bould, D. C., Claypole, T. C., & Bohan, M. F. J. (2004). An 
investigation into plate deformation in flexographic 

printing. Proceedings of the Institution of Mechanical 
Engineers, Part B: Journal of Engineering Manufacture, 
218(11), 1499-1511. https://doi.org/10.1243/0954405042418428 

[16] Valdec, D., Zjakić, I., & Milković, M. (2013). The influence of 
variable parameters of flexographic printing on dot geometry 
of pre-printed printing substrate. Tehnički vjesnik, 20(4), 659-
667. Retrieved from https://hrcak.srce.hr/106698 

[17] Deshpande, M. S. & Deshpande, S. S. (2013). Analysis of 
exposure parameter of flexography sheet photopolymer plates. 
International Journal of Advances in Engineering & 
Technology, 5(2), 231-237. 

[18] Valdec, D., Miljković, P., & Čerepinko, D. (2018). The Impact 
of Top Dot Shapes of the Printing Plate on Dot Formation in 
Flexography. Tehnički vjesnik, 25 (2), 596-602. 
https://doi.org/10.17559/TV-20161003121341 

[19] Gilbert, E. D. & Lee, F. (2008). Flexographic plate technology: 
Conventional solvent plates versus digital solvent plates. 
Journal of Industrial Technology, 24(3), 1-7. 

[20] Lorenz, A., Senne, A., Rohde, J., Kroh, S., Wittenberg, M., 
Krüger, K., ... & Biro, D. (2015). Evaluation of flexographic 
printing technology for multi-busbar solar cells. Energy 
Procedia, 67, 126-137. 
https://doi.org/10.1016/j.egypro.2015.03.296 

[21] Mahović Poljaček, S., Cigula, T., Tomasegovic, T., & 
Brajnović, O. (2013). Meeting the quality requirements in the 
flexographic plate making process. Int. Circ. Graph. Educ. 
Res, 6, 62-68. 

[22] Liu, X. & Guthrie, J. T. (2003). A review of flexographic 
printing plate development. Surface Coatings International 
Part B: Coatings Transactions, 86(2), 91-99. 
https://doi.org/10.1007/BF02699619 

 
  
Authors’ contacts: 
  
Dean Valdec, Assoc. Prof., PhD 
(Corresponding author) 
University North, 
Trg dr. Žarka Dolinara 1, 
48000 Koprivnica, Croatia 
E-mail: dean.valdec@unin.hr 
 
Renata Tomerlin, PhD 
Podravka d.d. (plc),  
Ante Starčevića 32,  
48000 Koprivnica, Croatia  
E-mail: renata.tomerlin@podravka.hr 
  
Krunoslav Hajdek, Assoc. Prof., PhD 
University North, 
Trg dr. Žarka Dolinara 1, 
48000 Koprivnica, Croatia 
E-mail: khajdek@unin.hr 
 
Petar Miljković, Assoc. Prof., PhD 
University North, 
Trg dr. Žarka Dolinara 1, 
48000 Koprivnica, Croatia 
E-mail: pmiljkovic@unin.hr 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


