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T energy dissipated into one square metre of the substrate. Measured

in W.min/m² it is calculated by dividing the applied corona power (P
in Watts, by the linear web speed (v) in metres per minute, and by the
treatment/discharge width (CB) of the corona system (CB) in metres.

D=  P/(v x CB)
The applied corona dosage couples the corona power to the web

speed and can be set in direct relation to the achievable dyne leve
on the substrate surface. The critical task in designing or optimising a
printing or coating process is to determine the optimal corona dosage
which is high enough to achieve the required result but not so high as
to over treat the surface and thus damage the substrate. 

Selecting the correct Corona dosage is ideally carried out using
substrate test samples in a laboratory environment. For these tests
only small quantities of the material substrates need to be used, cutting
costs and waste, and moreover, leaving production lines open fo
actual production. 

Fully-integrated lab system
SOFTAL Corona & Plasma GmbH offers a solution in the form o

a fully integrated table Corona system, the LTC. A motorised subst
rate holder carries the substrate under a 230 mm wide electrode a
selected speeds up to 50m/min, and with a corona power range o
10 to 400W, dosages from 1 to over 1500W.min/m² can be selected
Moreover, the generator, transformer, motor drive and ozone destruc
tion unit are all completely integrated in the system, eliminating any
requirement for peripheral equipment. The motorised substrate holde
provides constant speed through the Corona discharge guaranteeing
fully reproducible treatment results. Capable of treating conductive
and non-conductive substrates, the LTC is reported to provide all the

correct corona dosage required for each new product. Furthermore, by
using the LTC, process know-how can be substantially increased at the
location of the production facility by minimising uncertainties of trans
port and storage issues raised through using external laboratories. Old
pre-treated material substrates are easily tested on-site with minima
waste to set the correct corona dosage for the required refreshmen
treatment.

In conjunction with the LTC, SOFTAL offers surface tension test inks

repeatable and accurate results for use in process development and
quality assurance laboratories. 

The corona lab system SOFTAL LTC 
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facturing process – which is extrusion. The polar groups that 
are created here, however, will return back to the inside – and 

they lose surface tension or adhesion. This is the reason why many 
converters make use of a “refreshing” corona treatment before the 

line. The experts of AFS Entwicklungs- + Vertriebs GmbH, which is 

to be metallized due to optical reasons or the improvement of their 

In order to generate a corona discharge and to ignite the plasma 
within the electrode gap, one requires high-frequency high voltage 
between the two electrodes, which do not only have to be separated 
by the gas gap, but also by a dielectric. This dielectric consists either 
of a silicon coating on the pre-treatment roller or a ceramic sleeve 
on the electrodes that are aligned surrounding the roller. For the pre-
treatment of conductive materials, the dielectric must be located on 

most corona pre-treatment stations that are used for refreshment are 
equipped with ceramic electrodes. 

Full-surface pre-treatment not desired 
Nonetheless, there are applications in which a full-surface pre-

welded after printing, the surface under the welding seam must not be 
pre-treated. These partial gaps are enabled by segmented electrodes. 

place, the single material segments are simply folded up. Subsequently, 
no discharge will happen, and therefore no pre-treatment. In this case, 
the dielectric must always be on the pre-treatment roller, as the narrow 
electrode segments cannot be coated with a dielectric. 

Up to now, the converter had to decide, whether he preferred to 
omit non-conductive materials, or instead chose the option of being 
able to treat conductive materials. This may result in major limitations 

-
ble of incorporating enough space 
for two different corona lines. 

AFS has reacted to this market 
requirement and developed its new 
Flexidyne corona line with electrode 
revolver. By means of two lockable 
levers, the desired electrode can be 
chosen. In order to be able to treat 
even at high speeds, there is a choice 
between 2x4 ceramic electrodes or 
two segment sequences with up 
to nine discharge lines. The pre-
treatment experts from Germany are 
convinced that their new line offers 

extremely compact dimensions. 

No compromises

A new corona line from AFS offers 

speeds thanks to a built-in electrode 
revolver 

Corona discharge against a conductive substrate
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C2: Mr Kalwar, could you please provide our readers with a short 
overview over the development of your company in the last few years? 

Markus Kalwar: Sure. Our company looks back at a more than 
50 year-long history. Founded in 1965, we have installed more than 
5000 corona systems worldwide so far. At kalwar, the last few years 

and plasma technology. In the course of this specialisation, we have 
also split up our business units into three autonomous companies 

as service (kalwar CSP). In terms of technology, kalwar has not only 
functionalised calvasol as an alternative to coating, but also focused 
on niche applications within the market. Moreover, we were working 
constantly on the automatized and adjustable calvatronFLEXelektrode 
for an optimal and even surface treatment. Due to climate changes, 
the calvatron lines were adapted so that they can produce without 

“Full competence in chemistry and surface technology” 

In an exclusive interview with C2, Markus Kalwar, one of the managing 
directors at Kalwar group from Halle, Germany, talks about the versatile 
calvasol technology and attractive leasing models

The NX series for foam treatment in operation 
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TC2: How did your market presence develop in the recent past?

A. Mennucci: The experience that made us world leaders in the 
sector of wide corona treaters has been transferred on the small 
machines as well, where there is a larger competition that in many 
cases has not been able to mature the necessary competences to reach 
a satisfactory quality level. Starting in 2009, when many companies 
in the plastics industry have suffered from the global crisis, we have 
reached really positive results in opening up new important markets. 
Among our customers is a multitude of important OEMs (extrusion and 
converting line manufacturers) in Europe and North America. These 
OEMs supply their machines all over the world. In order to be able to 
maintain and follow our equipment throughout its lifespan, we have 
developed a strong organisation in terms of service over the years. 

In some regions we have local agents that are able to provide a 

thanks to our own group of engineers. In China, where we have a 

say that a fast and competent service is one of the characteristics that 
distinguish ME.RO on the market. 

kroenert
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Not only the sports community may 

technology. Earlier this year, the American 
experts introduced a new walking app 
called Sensoria Walk. The new app works 
with the company’s 2015 CES Innovation 
Award Honoree smart socks to help its 
wearer track daily activity including steps, 
cadence and distance during rehabilitation 
after a stroke or post-surgery – with the 
ultimate goal of speeding up overall reco-
very time. 

“According to a 2013 research study 
published by the Mayo Clinic, there is a 
direct correlation between activity and 
faster recovery time,” underlines Sensoria 
CEO Davide Vigano. “However, most wrist 
worn wearable devices cannot accurately 
detect the activity of people with limited 
mobility, such as elderly patients or patients 
recovering from surgery or using a walker. 
Sensoria Walk aims to deliver a more 
accurate tool for patients and caregivers to 
track and evaluate their recovery progress.”

Sensoria’s textile pressure sensor 
technology is infused directly in its smart 
socks, which connect to the electronic 
anklet. This means individuals are not 
required to wear wristband trackers that 
are typically designed for general wellness. 
The Sensoria smart socks, along with the 
walking app integration, provide a more 
accurate way to monitor activity even 
when slow cadence, short stride length, 

or use of walking aids is required. The 
Sensoria Walk App features an intuitive 
interface that highlights a user’s progress 
history, goals, total activity time and other 
detailed analytics. 

Help for neurological 
patients 

Moreover, the innovation can help 
monitoring activity in patients suffering 
from neurological diseases. As an exam-
ple, studies of Parkinson’s disease show 

balance, gait and motor condition. Every 
year, 50 000 people in the US alone are 
diagnosed with Parkinson’s disease, a 
neurological disorder that causes tremors, 
slurred speech and limited mobility. The-
refore, patients suffering from the disease 

-
nologies – Fitbit’s trackers and Sensoria’s 
smart socks – to gather data about activity 
levels and the progression of the disease. 
According to a University of Washington 
assistant professor of rehabilitation 
medicine, “in the past, people have used 
diaries to track activity, and people tend 
to overestimate their physical activity,” 
said Dr Sujata Pradhan, who is leading 
the study. More exact information, she 
hopes, will enable earlier discovery and 
treatment of Parkinson’s symptoms. Prad-
han thinks the sensors will pick up subtle 
changes in patients’ gait not evident to 
the human eye – data that could help her 
create assessments that identify disease 
symptoms at an earlier stage. “People 
are usually referred for rehabilitation only 

balance or start falling,” Pradhan said. 

and walking appear later in disease pro-
gression. If we bring more awareness to 
these subtle early symptoms, people will 
start referring to physical therapy earlier.” 

Activity tracking for individuals with limited mobility
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accelerated onto the surface, which in turn 
forms new carbonyl groups with a higher sur-
face energy.  The result is an improvement of 
the chemical connection (dyne/cm) between 
the molecules in the plastic and the applied 
media/liquid.  “Importantly, this surface treat-
ment does not reduce or change the strength 
of the substrate, and nor does it change the 
appearance of the material,” he said.  Corona 
treatment changes only the top molecule 
chains, which are 0.00001 micron thick.

Determination of 
treatment level

The effectiveness of Corona treatment 

characteristics and different amounts of slip and additives, which will 
determine the effect of the Corona treatment.  There are no limits with 
regard to the materials that can be Corona treated, but the required 
intensity of the treatment, measured in watt/min/m2, may vary signi-

The treatment level can be calculated by using the following 
formula:

Power (Watt) = T x S x W x M
P = Total Power (Watt) required
T = Number of sides to Treat (single/double sided)
S = Line Speed (in metres per minute)
W = Film Width (in metres)
M = Material factor (required Watt per m² per minute)
The exact value is best determined by testing a sample of the 

obtained dyne level can decrease and it may be necessary to Corona 
treat the material again just before use.  When a material contains 

“Storage conditions and temperature can also affect the loss of Corona 
treatment.  Generally speaking, the higher the amount of slip, the 
quicker it is likely to decay,” Eisby comments.  “It has also been proven 

be totally resistant to printing just 24 hours after treatment, and it may 

the treatment inline with the printer,” he adds.

and then use a refreshment treatment, if necessary, just before the 
liquid or media is supplied to the surface in the converting process,” 
he concludes.  If the science of corona treatment is lost on many, the 

Vetaphone claims a market share in narrow web of around 80%, and 

packaging.  Family Eisby certainly has the background and pedigree to 
achieve that aim … 

An example for the improvement of adhesion thanks to corona 
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SmartKem is best known for its development of the truFLEX 

-
tion of patent allowance for its semiconductor material in China, a 
key market for the roll-out of its technology platform with display 
manufacturers across Asia. 

This comes at a time when analysts predict a US$28.7bn invest-
ment in OLED production across South Korea, Japan and China in 
2016-2017, and SmartKem, as a leading manufacturer of organic 
semiconductor materials, is now strengthening its position within the 
OLED display industry in China. 

Whilst Samsung currently serves approx. 90% of today’s OLED 
market, strong competition is beginning to emerge from China. Indeed, 
Chinese panel manufacturers are beginning to switch investments from 
building LCD facilities to new OLED facilities with many manufacturers 
setting their sights on new application markets for rigid and impor-

Collaboration is crucial 
Steve Kelly, CEO and founder of SmartKem, said: “Successful col-

laboration is crucial in helping China to become a key stakeholder and 
competitor in the global OLED display industry. As the Chinese OLED 

OLED production will only increase as it turns its focus to designing 
and developing its own products rather than manufacturing someone 
else’s.” There is a clear commitment to encourage high-tech research 

-
vation and high technological standards. “Our new patent allowance 
places SmartKem in an excellent position to consolidate and strengthen 
our existing position within the Chinese display sector with our ground-
breaking semiconductor platform,” he continued. 

“China no longer wants to be seen as simply the ‘production 
house of the world’. It now wants to be at the forefront of tech-
nological innovation, supporting value-added industries, to spur its 
economy. Global partnerships within the display supply chain are 
essential to open up new opportunities for both Chinese and over-
seas companies; for while China can gain an incredible advantage 
from overseas innovations in new materials, foreign companies are 
also very much aware that they need China to provide a market. It is 
clear from current and planned Chinese investment that they intend 
to be a key player in this arena.”

Semiconductor pioneer sets its sights on China

display industry
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Small and clever

Just in time for ICE Europe 2017, the corona and 
plasma specialist SOFTAL from Hamburg, Germany, 
unveils its brand-new Laboratory Table Corona Station

The development of new print and con-
verting applications is never a straight-
forward proposition. Coatings and 

inks being presented to a surface must be 
matched to the topography of the substrates 
being processed. This applies for existing 
production lines, and also during the speci-

-

between the ink or coating and the surface 
of the substrate is surface tension (mN/m). 
One of the most popular processes currently 
utilised to modify the surface tension of a 
substrate surface is corona discharge. By 
treating the surface of the substrate with a 
Corona discharge, the surface tension of the 
substrate can be raised to correspond to the 
parameters of the coating or ink requisite for 
adhesion or wettability.

Not only in development, but also in the 
production environment, the question often 
arises: “How intense should the Corona 
discharge be for optimal performance?” This 
is notably the case in converting operations 
where older pre-treated substrates have lost 
surface tension due to the associated ageing 
with storage time. In many cases a “refres-
hing” corona discharge treatment will return 
the surface energy of the substrate surface to 
a higher level. However, care must be taken 
not to over treat in such cases.

Corona dosage
The level of corona treatment applied 

to a substrate is referred to as the corona 
dosage. This is an industry standard para-
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