Proceedings

of the 43 conference of the International
Circle of Educational Institutes for Graphic

Arts Technology and Management

| N
LA |
v‘v'

IC 2011

NORRKOPING
19 -23 September






Dear reader,

In a few days, on 19 September 2011, the 43 Annual Conference of the International Circle will be opened at
Norrkoping, Sweden. A very warm welcome to all of you who have taken the time to join this event. I am
convinced that it will be an excellent convention as were the conferences before. I have seen how much work our
Swedish colleagues have invested and how carefully they considered every detail to prepare for a great event.

What you now hold in your hands (or can see on the screen of your computer) are the abstracts of the
contributions which have been accepted for presentation at the conference. These papers reflect the whole scope
of the International Circle: a thoroughly international attitude, scientific excellence, and excellence in teaching as
well. It may seem to be a bit old-fashioned in these days when education is also big business, but Wilhelm von
Humboldt’s idea of the unity of education and research in an international environment still prevails. And the
International Circle stands for this.

Presenting a paper at conference, however, is only part of the process; generally speaking, there is only a slight
difference between listening to a speaker and reading an article in a learned journal. The extra benefit of a
conference like the IC Annual is the immediate discussion of the presentation. This not only helps to clarify what
may have been self-evident to the writer, but not to the reader; it also provides the opportunity to add comments,
to contribute own experiences, to point out weaknesses (if there are any) and to further develop the ideas which
were presented, in short: to contribute to the advancement of knowledge and to come a bit closer to our common
goal, the perfect education for our business.

These discussions may well continue during lunch or over a beer or two in the evening. At the last conference in
Moscow, Russia, I awarded — with a smile — the prize for the most-disputed paper to our Swedish colleague,
and chairman of this year’s conference, Tommie Nystrém. This was meant to be a great compliment; his paper
perfectly served the purpose meetings take place for.

It must be admitted, however, that conference presentations are important, but that the breaks in between are as
well. Talking to each other, starting collaborations, making new friends — all this is an unofficial, but not less
important reason to visit our conferences.

I’'m looking forward to another fruitful and enjoyable conference of the International Circle.

Wolfgang Faigle

President
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Figure 3: The scheme of a complex book-shaped label made of interval heat shrinkable film with the MSUPA
logo and protected bar code
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Figure 5: The scheme of a tea bag (1) with a label (2).
The tactile mark on the label made of interval film (3) and the bar code (5) appear after heating of the label
under the cup (4). The bar code is readable by scanner only after heating of the label.
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The conclusion

The local structure change of heat shrinkable polymer films under controlled conditions allows of a wide variety
of modified packing materials for original products and of a new technology for counterfeit protection of mass
consumption goods brands thanks to “form-oriented memory’ effect. The advantage of the offered materials,
advertising methods, developed on their basis, as well as of the counterfeit protection of printing products over
the analogous engineering solutions consists in availability of large-capacity polymers, the high-production
equipment for conversion of thermoplastics into oriented or heat shrinkable films under their insignificant design
debugging, as well as in application of high-speed printing (planar) technologies for “roll to roll” tape recording
of data.
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Abstract

The intensive development of packing industry as well as a wide application of polymeric packing materials in
various industrial areas enforces the development engineers of new packing processes, and the producers of
packing materials to constant improvement in this area.

The trend in the field of improvement of packing processes is in many respects connected with the increase of
their productivity. That results in the increase of transportation speed of polymer films on the tape feed tracks of
process equipment. The productivity increase of process equipment used for polymer films production and for
packing processes leads to the probability increasing of electrization of polymer materials under air contact and
contacting parts of the tape feed tracks. This fact affects the quality of packing and printing processes. In this
paper are considered the experimental results of efficiency evaluation of polymer dispersion coating on the
surface of polyethylene (PE), polypropylene (PP) and polyethylene terephthalate (PET) films for reduction of
electrization of packing materials.

Introduction

Having analyzed the patent and scientific-technical literature in the field of static electricity protection [3-6], it
was marked that the formation effect of tribocharge on polymer films is in direct relation to the surface
microroughness. Therefore for reduction of triboelectrization and for quality improvement of winding of roll
polymer films are added the fine-dispersing additives (kaolin clay, titanium dioxide, silicon dioxide, etc.)
Obviously the favorable conditions are thereby created for running off of an accumulated electrostatic charge.

The experience of static electricity protection is interesting in such areas as production of explosives,
gunpowder, halogen-silver photographic materials, magnetic data mediums; in other words in areas where the
accumulation of electrostatic charge affects the process safety or leads to the impossible functional using of
product. In order to avoid the unwanted level of electrostatic charge in these areas of science and engineering to
the formula of process compositions are added substances for improving of surface electrical conduction or are
created conditions for quick running off of an accumulated charge.

In this regard is very notable the way of static electricity protection of materials which had been realized by the
Kodak Company, the leading producer of film photomaterials [6]. The essence of the patent is that the particles
of methyl methacrylate, polystyrol and etc. copolymers were added to one of many layers of photomaterials
which rough the film surface and worsen the optical characteristics of photomaterials not considerably. Further it
was noted that the effect of electrization reduction was independent of that on which material side the copolymer
particles were applied.

In scientific and practical regard it was reasonable to check an application possibility of such method of static
electricity charges protection of packing materials.

Experimental Part

As subjects of research were selected the polymer films which are most often used as packing materials for
foodstuff. Those are polyethylene (PE), polypropylene (PP) and polyethylene terephthalate (PET) polymer films.

The industry samples of stated materials were chosen. The 30 micron thick PE film was produced by method of
extrusion through a ring-type head with later blown orientation. The 20 micron thick PP film and the 25 micron
thick PET film were produced by method of melt slot extrusion through a flat die with later stretching in two
perpendicular directions. The reduction ratio for the PP films was 8 x 8, and for the PET films it made 4 x 4.
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As anti-electrostatic compositions were used the aqueous dispersions of methyl methacrylate and maleic
anhydride copolymer. The percentage of copolymer was varied within 5 — 20 percent. The particle size of
copolymer in dispersion was within the range of 2 - 2.5 micron.

The aqueous dispersion of an anti-electrostatic composition was coated on the polymer films samples with a
screen roller on the FlexiProof 100 proof press. (Fig. 1)

Figure 1 FlexiProof 100 proof press

Prior to the coating of an anti-electrostatic composition the polymer films samples were treated with a high-
frequency corona discharge on a special plant. On the plant for corona discharge treatment was simulated the
advance speed of tape feeding of 20 m/min. The treatment efficiency of polymer film’s surface was estimated by
the value of limiting wetting angle.

The surface charge density on the triboelectrized polymer films was sized by the device for measuring of electric
field parameters, such as electric potential, surface charge density and electrostatic field intensity.

The electrization of samples was realized by friction of polymer films surface and vinyl polymer roller.
The operations were conducted in the following consecution:

* A polymer film sample of 50 x 100 mm was cut with an office knife and a metallic ruler;

¢ The film sample was fixed on a steel plate by an adhesive tape;

* The polymer sample surface was intensively rubbed (10 motions in 15 sec.) by a plastic roll;

* The parameters of a generated electrostatic field were measured.

The sizing of the surface charge density and the electrostatic field intensity of electrified film samples was made
in 10, 20, 30, 60, 120, 180, 200 seconds.

In measuring process of electrostatic field parameters were inspected the relative air humidity and temperature in
the workroom with psychrometer and thermometer which values were 65 + 3 percent and 20 + 2 degrees
centigrade correspondingly.

The morphology of polymer films surface with coated composition layers was studied by using of the polarizing
optical microscope “Polam-P312” by phase contrast method.

Results and Discussion

As a result of the investigation of made samples in comparison with origin polymer film samples (without
composition layer) was noted the reduction of initial electrostatic charge density and its relaxation time (Figures
2,3 and 4).
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Figure 2. History of triboelecric charge for samples of PP (1), PET (2), PE (3) films, electrified by vinyl polymer
roller

As evident from the results shown on the figure 2 for the original PE and PET film samples are the values of
initial electrostatic charge density on the original PE and PET film samples higher than on the PP film samples.
But the reduction of electrostatic charge density in unit time is most essential for the PET films. At the same
time the electrostatic charge for all three samples doesn’t relax completely during the 200 seconds experiment.
In other words is the electric residual charge a danger to realization of various technological operations in
packaging production.

The coating of methyl methacrylate and maleic anhydride copolymer dispersion has an essential infuence on

both the triboelectric charge value and its kinetic recession. That is proved by the obtained dependencies (Figure
3).
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Figure 3. History of triboelectric charge for PP (1), PET (2) and PE (3) films samples with a copolymer layer
(copolymer concentration in water dispersion is 5 percent) electrified with a plastic roller

It was of interest to study the influence of copolymer content in dispersion coating on the triboelectrization of
polymer films.
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The experimental results of the relaxation time investigation of triboelectric charge for polymer films coated
with a layer of aqueous dispersion of methyl methacrylate and maleic anhydride copolymers are shown on the
Figure 4.
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Figure 4: History of semi-period of triboelectric charge running-off for samples of PP (1), PET (2) and PE (3)
depending on copolymer concentration in the coating dispersion.

The result analysis shown on the Figure 5 confirms that the 15 percent concentration of particles of methyl
methacrylate and maleic anhydride copolymer in water dispersion for polymer films coating is an optimal
concentration. Under this concentration the triboelectric charge value on PP, PET and PE films surfaces is
reduced in 2 times in 50, 30 and 60 seconds correspondingly.

For the original samples (without the layer of copolymer aqueous dispersion) this value is reduced in
- 165 seconds (for the PP films samples),

- 100 seconds (for the PET films samples) and

- Even in 200 seconds this value is not reduced (for the PE film samples).

Obviously the presence of dispersion on the surface of polymer films causes a certain microroughness, which
makes for charge running off. Concentration dependence T, is connected probably with frequency distribution
of polymer particles on the polymer film surface. At the concentration strengthening of copolymer in water
dispersion by over 15 percent start the copolymer particles agglomerating and reduction of surface micro-
roughness.

The preceding is confirmed with micro photos of PET film surface with a polymer dispersion layer in
comparison with the original sample (without copolymer layer) (Figure 5).
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Figure 5 — Micro photos of PET film surface samples:
1 — original film without copolymer layer; 2 — film with copolymer layer, applied as a 10 percent concentration
dispersion; 3 — as a 15percent concentration and 4 — as a 20 percent concentration

The similar photos were made for the PE and PP films too.

Conclusions

On the basis of obtained results of experimental research could be recommended - as an additional stage in
technology of packaging materials production - the coating of copolymer aqueous dispersions, especially of
methyl methacrylate and maleic anhydride copolymer, as a reduction method of triboelectrization of polymer
packaging materials.

It may be necessary the operation of experiments for investigation of the influence of chemical nature of
copolymers, used as water dispersions for coating of polymer films. It will make it possible to find the most
optimal variant in respect to the effective static electricity protection.
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Abstract

Due to the fast pace of the growing packaging industry, the demand for PVC in India has increased from 11% to
30% in the year 2009. According to study conducted by Reliance Polymers, the consumption of PVC in 2006
was 1.215 MMT which would be doubled till end of the year 2010. [1] The biggest challenge in printing,
packaging and decorative sector is to retain and fulfill the demands of the customers. Gravure printing is widely
used in these sectors on wide range of substrate and has a major impact on the massive targets. The advantage of
this process is its simplicity i.e. fewer variables to control. It offers excellent print consistency with higher
speeds for medium to long runs on variety of stocks. [2,3] PVC is one such plastic substrate printed by gravure
process for shrink application. During the manufacturing of PVC films, impurities and un-plasticized gels lead to
imperfections. These films during print run do not allow the surrounding area to print leading to the formation of
a print void with an uncomfortable visual appearance as seen in Fig. 1. This results in customer complaints,
wastage of material and ultimately product rejection thus reducing the profits of an organization. Minimization
of voids while printing shall potentially allow for further business opportunity.

Fig. 1: 2-D and 3-D View of Print Void

The research involves minimization of these print voids on shrink PVC film by using quality technique and
continuous improvement process. The methodology involves defining the problem i.e. print void and
baseline. The goal was set to minimize these print voids up to 50% from the baseline with best combination of
process parameters for shrink PVC film. The undesired effects (UDE’s) for the gravure process affecting the
void area were prioritized. The root cause analysis was done to identify the parameters that were critical to the
process (CTP’s). A fractional Design of Experiments (DOE) for 6 factors was performed and analyzed that were
further improved and checked for consistency. The result showed that the behavior of lower viscosity, lower
pressure, lower speed, lower hardness, higher screen ruling and higher depth reduced the void area to 60% from
the defined baseline of 0.143mm?2 for laser engraved (LE) cylinder. A 50% reduction in void area from the
baseline for electronic engraved (EE) cylinder was observed with a lower viscosity, higher pressure, higher
speed, lower hardness, higher screen ruling and higher stylus angle with improved surface characteristics of PVC
film. A control run was conducted thrice that showed a consistent behavior for both Laser and Electronic
cylinder with mean of 0.06mm?2 and 0.0714mm?2 respectively. The visible void counts have also reduced to 60%
and 50% for LE and EE cylinder.
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