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SYSTEM-TECHNICAL ANALYSIS OF TECHNOLOGIES
OF SHRINK LABELS MANUFACTURE

Shrink label today is one of the leading innovative solutions
in the field of packaging labeling. Therefore, it is important
to conduct system-technical, economic analysis
and determine the most cost-effective and efficient
technology for the production of shrink labels.
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Introduction

Shrink label as one of the most
modern ways to provide an attrac-
tive appearance of products today
is widely used in the packaging mar-
ket, because the range of its pos-
sible use is quite wide and diverse:
food, cosmetics, household chemi-
cals, pharmacy and more. The main
advantages of the shrink label
are the ability to cover the surface
of a complex shape, protection
of printed information from the in-
side of the label from UV rays (burn-
out), low temperatures (freezing
and cooling), moisture and mecha-
nical damage during transportation.
In addition, for the convenience
of customers, the heat-shrinkable
label can be supplemented with
transverse or longitudinal perfora-
tion or tear-off tape. The functional
versatility of the shrink label encou-
rages specialists in the printing
industry to develop new materials
and equipment, improve methods
of applying printed information.

The range of film materials used
in the production of shrink labels
is quite large, most commonly
used PVC, PET, PETG, OPS, PLA
and OPP films, which differ in their
shrinkage, thermal sensitivity and
environmental friendliness. PET film
is used in cases where it is neces-
sary to obtain higher print quality
and/or a high degree of shrinkage.
In addition, PET film is more envi-
ronmentally friendly. PVC films are
the most popular material for labe-
ling with heat-shrinkable sleeve,
as they are better controlled in the
process of heat shrinkage, are cha-
racterized by high resistance to ab-
rasion, pasteurization at a lower cost
compared to competing materials.
The maximum level of shrinkage
of PVC films is about 65 %. Although
PETG films are more expensive than
PVC, they have the highest shrink-
age coefficient in heat-shrinkable
sleeves (up to 80 %) at lower tem-
peratures, which allows for more
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careful control of label shrinkage
in thermal tunnels. Films are the
most common material for heat-
shrinkable labeling of bottles of
water and carbonated beverages.
OPP film labels have a high adhe-
sion to hot melt adhesives, good
abrasion and wear resistance, a high
degree of gloss and transparency,
but the shrinkage coefficient of OPP
films varies only from 5 % to 20 %.
Therefore, OPP roll film can be a
cheaper alternative to heat-shrink-
able sleeves in cases where a me-
dium degree of shrinkage is suffi-
cient. Packaging manufacturers
interested in biodegradable heat-
shrinkable labels are encouraged
to use a polylactic acid (PLA) film
that decomposes in the environ-
ment within two months [1-3].

The printing market for consum-
ables for the production of shrink
labels is constantly replenished with
new formulas for printing inks,
which must meet the requirements
of resistance to heat shrinkage,
abrasion in dry and wet form, expo-
sure to solvents, low flavor and high
gloss, ensure a constant balance
of high-speed fixation and the abi-
lity of the hose label to compress.
Scratch resistance must be com-
bined with high adhesive proper-
ties to a wide range of materials.
UV polymerization technologies in
an inert atmosphere help to signif-
icantly increase the adhesion and
scratch resistance (when shrinkage
is reached at 70 %), prevent the mi-
gration of volatile organic compounds
and reduce flavor. Therefore, UV inks
are currently recognized as the best
in this segment: they are environ-
mentally friendly, provide less spre-
ading compared to solvent intaglio
inks.

According to researches of known
technologies for applying informa-
tion to the heat-shrinkable label,
the method of gravure and flexo-
graphic printing is most often used.
Since there is a significant differ-
ence in these technologies, which
are discussed in a number of pub-
lications [1-4], and accordingly
in their cost-effectiveness, there is
a need to compare and formulate
practical recommendations for the
use of these methods in the manu-
facture of heat-shrinkable labels.

Methods

Technical and economic analy-
sis of the efficiency of manufactu-
ring shrink labels by two methods
of printing was carried out on the
basis of known guidelines for per-
forming economic calculations
[5-8]. The initial information for
the technical and economic analy-
sis are given in table 1. The follow-
ing indicators were calculated:
complexity of the annual produc-
tion program; labor costs; cost of
basic materials; depreciation de-
ductions;cost of production; pay-
back period of investments.

Calculations were made on the
basis of relevant regulatory mate-
rials, the experience of printing com-
panies and technological instruc-
tions for the processes of manu-
facturing printed products by the
above methods [9, 10].

In this paper, an enlarged method
of calculating the main technical
and economic indicators is used.
Direct calculation determined the
cost items that depend on the vol-
ume and nature of the output: the
cost of basic materials, wages,
depreciation. All other costs were
determined as a percentage of va-
riable items.
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Results and discussion

As is known, the main basic in-
dicator for making organizational
decisions in the production of prin-
ted products (determining the ra-
tional technology of production in the
required amount; qualitative and
quantitative choice of equipment;
needs for basic and auxiliary ma-
terials; number of employees; ener-
gy and water supply; the need for
production and auxiliary areas,
orientation of cargo flows) is the pro-
duction capacity, which is deter-
mined by the formula:

(T, -2 T.)xC,
Ny +Kx(N, +N,) | CxN xC, )
60 60
><Sm><Cm><C
1000

where Ki — the number of forms;
Tet — effective fund of the machi-

ne; T, — machine repair time; C,,j —
coefficient of norms implementa-
tion; Nag — time norms for adjust-
ment; Ny, + Nr — time norms for
washing away and replacement of
forms; C — circulation; N, — time
norms for printing; C; — coefficient
of complexity; Sy, — the number
of sheets, that are printed per ope-
rating cycle of the machine; C,,, —
colourful of the machine.

Based on the results of calcula-
tions of production capacity is pro-
jected cost of production, profit, pro-
fitability, payback period. The results
of the calculations of the main tech-
nical and economic indicators of the
production of shrink label by gra-
vure and flexographic printing are
shown in table 2.

Based on the obtained numer-
ical results of the calculations, a
histogram of the ratio of the main
costs of gravure and flexographic

Table 1
Initial data for technical and economic analysis
Technical indicators Value
Width of the printed material and share of a sheet, mm 850/4
The maximum diameter of unwinding, mm 600
Thickness of PVC film, microns 45
Number of names 1
Average circulation, thousand copies 170
4(CMYK)
Color of products 2(Panton)
Inks
for gravure printing SunChemical series
Fidelity
for flexographic printing Siegwerk series NC
110-3
Finished product format, mm 195%x230
Equipment:
gravure printing machine Heliostar S
flexographic printing machine Soloflex 8L
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Table 2
The results of calculations of the
main technical and economic
indicators of shrink label

production
. Gravure | F1€x09ra-
Indicators rintin phic prin-
P 9 ting

Annual produc-
tion capacity, 21,35 30,24
min imprints
Cost of produc-
tion, UAH 0,19 0,15
Payback period, 1,81 115
years

printing in the manufacture of shrink
label (fig.). Analysis of the calcula-
tions of the main technical and eco-
nomic indicators showed that the
largest costs require the use of flexo-
graphic printing machines, and smal-
ler — gravure. However, the tech-
nological calculations of materials
and time for the manufacture of
heat-shrinkable label in 8 colors
with a projected circulation of 170
thousand copies indicate a much
lower cost of production and pay-
back period when printing in the
flexographic method.

Therefore, the option of manu-
facturing heat-shrinkable labels
by flexographic printing, which sig-
nificantly exceeds the estimated
cost of production, production ca-
pacity, payback period, etc. is more
efficient from both economic and
technological points of view.

Conclusions

In recent years, the shrink la-
beling industry has undergone
significant changes, the reasons
for which are the rapid develop-
ment of the packaging market,
the development of new technolo-
gies and the ever-growing demand
for this type of product. The label
from a heat-shrinkable film is wi-
dely used for packings of the goods
of food, medical, perfumery and cos-
metic, household purpose.

Since gravure and flexographic
printing methods are most often
used to apply a colourful image
on the inside of the heat-shrinkable
label, these technological options
were chosen for technical and eco-
nomic analysis of the efficiency of
such products. As a result of the

Expenses, thousand UAH

Basic materiak '

0

W Flexographic printing

500 1000

B Gravure printing

Diagram of comparison of the main costs of printing a shrink label
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calculations revealed higher profit- when printing on the same flexible
ability of flexographic printing in all  materials, flexography is a more lo-
respects, in addition, interms of gre-  gical way to apply information to the
ater ease of use of flexible forms  heat-shrinkable label.
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Tepmo306i>kHa eTUKeTKa Ha CbOrOAHILLHIA AeHb € OOHUM
i3 nepenoBUX iHHOBALIVMHUX pilleHb B ranysi MapKkyBaHHS
MnakoBaHb.

TomMy BaXXJIMBUM € NPOBEeAEHHS CUCTEMO-TEXHIYHOro,
€KOHOMIYHOro aHanisy Ta BU3Ha4YeHHs HalbGiNnbLU peHTa-
6enbHOI | e(PeKTUBHOT TEXHONOrIT BUrOTOBJIEHHS TEPMO-
30DKHMX eTUKETOK.
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