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Researching of the physical and chemical properties of offset printing inks is ve-
ry important for printing process optimization. Three colour inks, commonly used for
newspaper and magazine printing, are selected for the research. Their optical charac-
teristic is studied — the transparency applying five fielded gray scale, ink print resistance
to the contact of water, ethyl alcohol, alkali and acid. The inks density, change of flow
border depending on idle standing time are determined. The anomaly of viscosity is
calculated. In addition, the assessment of colour offset printing inks is obtained. Basing
on researched physical and chemical properties of colour offset printing inks, diagrams,
tables with obtained data are constructed, determining their interconnection and influence
on the quality of technological process of high grade prints production.
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Formulation of the problem. Trends in the modern market lead to the fact that
the need for multiple run batches of printed products with colour drawings is increasing.
One of the market segments where offset printing is successfully used is the production
of newspapers and magazines. The market of printing materials offers a wide range of
printing inks with any technological parameters required for the manufacture of printed
products. To ensure consistently high printing results in specific production conditions,
it is important to select printing inks with the necessary technological properties. Among
the physicochemical and printing-technical characteristics most significant are viscosity,
degree of grinding, ink transfer coefficient, resistance to water and solvents. Taking these
characteristics into account is essential component of obtaining high-quality full-colour
images and optimizing the technological process of offset printing.

Analysis of recent research and publications. The market of printing materials
offers a wide range of printing inks with any technological parameters required for the
manufacture of printed products [1]. The printing properties of offset newspaper and
magazine inks depend on their composition and structure. One of the most technologically
important physical characteristics of printing ink is viscosity, which belongs to a group
of structural and mechanical properties that determine their technological suitability for
the chosen printing method, storage stability, deformation during printing, interaction
of ink with paper or other printed material. In a study [2] considered the dependence of
the viscosity of printing inks on the operating temperature of the ink section of printing
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machines, which allows determining the temperature intervals at which the structure of
the ink remains quite stable. Comparison of such printing and technical properties of
offset inks as the value of optical density, compression and stability of the emulsion with
a wetting solution allows the authors [3] to justify the benefits of using a certain ink in
the production processes of offset printing. The technological features of determining
the colour characteristics of printing inks are considered in [4].

The quality of prints in offset printing is influenced by the addition of certain agents
that allow modifying of the standard properties of ink, such as drying speed, abrasion
resistance, light fastness. The introduction of modifying agents in the paint has a positive
effect on the quality of the prints — the rate of setting off is reduced. It is optimal to
introduce 2-4% of modifying agents while maintaining an insignificant deterioration of
the optical characteristics [5].

The aim of this article is a research of physical-chemical characteristics of coloured
offset inks used by Publishing House “High Castle* for product printing.

Presentation of the main material of the study. The modern market of printing
materials offers a wide range of printing inks with certain technological parameters. But
it is necessary to take into account the restrictions on the combination of materials and
also required careful selection in the ratio of “ink-printed material” according to techno-
logy of the printing process. Along with the study of the surface properties of paper [6] great
importance for the technological process of offset printing has the study of the properties
of inks. For experimental research, three colour offset inks for newspaper and magazine
products were selected, which difference in composition and characteristics. The process
of materials selection was based on the possibility of their use in the manufacture of
mass printing by Publishing House “High Castle®. To study the ink transfer process, we
used a set of probe rollers that simulate the application of ink using an anilox shaft. In the
first stage of the study, we determined the resistance of the ink print with applied offset
inks to ethyl alcohol, alkali (NaOH) and acid (HCl), as well as the ink itself to water.
Experiments have shown that all paints are resistant to water, alcohol, alkali and acid as
“very good”. These ink properties are important when printing offset, where there is a
moisturizing solution.

The density of the paint was determined by measuring the volume of a known por-
tion of the paint. The determination was performed on a Chernov device, the calculation
was performed according to the method described in [7]. The density of all three paints
is very close in value but tends to increase with colour saturation. (Table 1).

Table 1
Some optical and physicochemical parameters of paints
The color of the paint Yellow Magenta Cyan
Density g/cm? 1,27 1,25 1,34
Viscosity anomalia 1,25 1,30 1,31
Transparency, score 5 5 5
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It is known that the paint consists of a solid phase — a pigment, finely dispersed in
a liquid binder, and has certain thixotropic properties. Determination of the flow limit
of offset printing inks was performed on a conical plastometer [7]. Using experimental
measurement data, we constructed curves of the dependence of the flow limit on the time
of idle standing of paints (Fig. 1).
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Fig. 1. Dependence of the flow limit on the time of ageing of newspaper and magazine paints

The lowest flow limit of red ink is due to its stability after mixing at certain intervals
for an hour, which is very positive in the printing process. Rheological properties of
yellow and blue paints are very similar. The higher flow limit of these paints is probably
connected to their higher density.

A study of the degree of grinding was performed on the device “wedge” [7]. We
were convinced of the fineness of all the studied inks — the degree of grinding is equal
to 1 mkm, which is primarily very positive for the quality of the ink print. The degree of
dispersion of pigments affects the colour properties, intensity, transparency of the ink,
and, accordingly, the quality of the printed product, as well as production costs.

The next step in the study of selected offset inks was to determine the structural
viscosity of these inks using a rotary viscometer [7]. The dependence of the structural
viscosity of paints on the time of their idle standing is shown in Figure 2.
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Fig. 2. The dependence of the structural viscosity of paints on the time
of their idle standing: 1-yellow, 2-magenta, 3-cyan
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For all studied paints, the value of structural viscosity increases significantly at the
time of idle standing up to 10 min (Fig. 2), slightly increases over the next 10 min and
practically does not change thereafter, so the major process of ink structure forming and
stabilization as a colloid system ends in 15-20 mins after stirring. Viscosity anomaly is
the most obvious phenomenon of dependence of the flow character on the structural fea-
tures of the fluid. The anomaly of viscosity is a deviation of the nature of the fluid flow
from Newton’s law. It has great importance for characterizing the technological proper-
ties of offset inks. The calculated values of the viscosity anomaly are given in table 1.

The transparency of inks affects the number of alternate inks when printing. Trans-
parency was determined by rolling a certain amount of paint on a special five-field scale.
Since the studied inks all have transparency of 5 points, they can be printed in sequent
layers.

Conclusion. The study of physical and technological characteristics of printing inks
is necessary to obtain high-quality colour prints, as well as to optimize the technological
process of offset printing. In all three inks, the density, structural viscosity and anomaly
of viscosity are very close in their values, which allows to print these inks in sequent
layers . The studies have shown that the studied inks have certain synchronicity in terms
of density and structural viscosity.
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Hocnioocenns ¢hizuxo-ximiunux enacmusocmeri Opykapcokux ¢apo HeobXioHi Ons
8PAXOBYBAHHS OOMENCEHHb HA NOEOHAHHS MAMePIanie ma OnMumMizayii mexHonr02iuHo-
20 npoyecy Opyky. [na npogedenrs 00ciodceHb 8i0iOpano mpu Koiboposux o@cemnux
Gapbdu 015 eazemHoO-24CYPHANILHOL NPOOYKYIL, AKI GUKOPUCIOBYIOMbCS HA NIONPUEMCMEI
0 bazamomupaxicro2o OpyKy. Jlociiodceno onmuyrny xapakmepucmuxy ¢apo — npo-
30picmb 3a 00NOM02010 1 AMUNONLHOL Cipoi wKau. JJoCaiodceHHs: noKa3auu, wo 0oci-
021Cy8aHi hapou Maroms MAKCUMATbHE 3HAYEHHS Npo30opocmi — 5 banie. BusHaueno cmili-
Kicmb apbosux 8i0OUMKI6 3 HAHeCeHUMU OhcemHuMU papobamu 00 emuio8020 CRUPTY,
ey (NaOH) i kucnomu (HCI), a maxoxc camoi ¢hapou 0o 600u six «0yaice doopay. [o-
cnioxcyeari (papou € OpiOHOOUCHEPCHOCHUMU, OOCTIONHCEHHS NPOBOOUNU HA NPUNAOT KKIUH».
Busnaueno 3miny medci meyinHsa yux eazemHo-jHCypHAILHUX (apb 6 3anexicHocmi 8i0
yacy eucmoiosanns. Hatimenue snavenns medici meuinns y uepgonoi ¢papou. I1o6yoo-
BAHO PeONO2iUHI KPUBL 3ANEHCHOCHE CIMPYKMYPHOT 8 si3kocmi (hapb 60 uacy ix eucmoro-
sanus. [na ecix 0ocniodncyeanux apb senuduna CmpykmypHoi 6 si3Kocmi 3pocmae npu
10 i 20 x6 6ucmorosanus i NPaKmudHo ne 3mMiHIemvcs y nodansvuiomy. OcHo6Hi npoyecu
CMpYKmypoymeopenus i cmadinizayis papou sk KonoioHoi cucmemu npakmuyHo 3aeep-
wyromocs uepes 15-20 xe nicaa nepemiwiysanns. Pospaxoeano anomaniio 6’azxocmi i
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eycmuny ¢ap6. Iloxkasano, wo 3 uacom cmpykmypHa 8 'a3xkicms apo 30in6uyemocs, ujo
€ HOpMOI0 071 yCix (hapd, ocKinbku 60HU He € i0eanvhumu. Ha ocrosi pezyivsmamis 00-
CIOHCEHHS PI3UKO-XIMIUHUX 81ACMUBOCHEL OCEMHUX KOTbOPOBUX (hapb 6CIMAHOBIEHO
iX 63a€M038 430K ma 6NAUE HA AKICNb MEXHOL02TUHO20 NPOYECY O00EPHCAHHSL AKICHUX
6i00umKig. Jlocniosxcents nokasau, wo 00CHioNCys8ani hapou Maoms negHy CUHXPOH-
HICMb Y NOKA3HUKAX 2YCIMUHU | CMPYKMYpHOI 6 siskocmi. Y écix mpvox ¢hapdax eycmuna,
CMPYKMYPHA 8 A3KICMb [ AHOMAIS 8 A3KOCMI Oydce DIUZLKI 34 CB0IMU 3HAYEHHAMU, WO
00360715€ OpYKy8amu yumu gpapoamu 8 HaKiAo.

Knrwuogi cnosa: ogpcemni papdu, excniayamayivini xapaxmepucmuxu, cmpyKkmyp-
HA 8 A3KICMb, Medca MedinHs, 2YCMUHA, AHOMANiA 6 A3Kocmi, Qisuxo-ximiuui eracmu-
socmi.
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