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This past May and June we visited Interpack in Eu-
rope and Propak Asia in Thailand. Now in its 25th 
eduction, Propak Asia has become the main exhi-
bition for food packaging in Southeast Asia, and 
thus offers a window into the industry’s condition 
in Asia. And this year was no exception, especially 
given its expansion to 55,000m2 following the com-
pletion of the additions being made to the exhibition 
hall. As we have over the past few editions of both 
shows, we spoke to the many materials producers 
and machinery/equipment manufacturers from 
Japan that participated in the exhibitions. According to these exhibitors, although 
Thailand has seen a slower GDP growth rate over the past few years than other 
Southeast Asian countries, Thailand has still been able to attract a large number of 
food producers, in particular because of the potential growth that remains for food 
exports from Thailand. In turn, these food exporters have driven the development 
of the food packaging industry and the local evolution of packaging technologies 
required for export. Because food exports require more advanced packaging tech-
nologies and higher grade packaging materials than in the past, these food pro-
ducers have increasingly been adopting materials, flexible packaging converting 
equipment, and inspection systems produced and built in Japan. Interest in South-
east Asia has gone beyond Thailand to reach Vietnam, Indonesia, and Malaysia, 
and those companies that have operated on the Thailand market, however, contin-
ue to search for new markets in these neighboring countries.

At the same time Japanese converting equipment manufacturers are benefit-
ing from Thailand’s flexible packaging industry, they are also benefiting from the 
high-tech industry in China. Exhibitors also said that these manufacturers, primar-
ily coater and slitter manufacturers, were benefiting strongly from the secondary 
battery industry in China. Despite the fact that investments in China tend to con-
centrate fairly intensely in profitable markets, like the battery market, and thus 
allow early entrants to dominate, Japan’s equipment manufacturers remain wary. 
Specifically, the Chinese market is strongly affected by national-level policy, so 
even those Japanese equipment manufacturers that have captured a large market 
share find it necessary to carefully collect information on how these national-level 
policies evolve so that they can respond accordingly.

Another large market for Japanese converting equipment manufacturers is the 
smartphone production industry in China. As smartphones have become more 
advanced, Japanese equipment has increasingly been installed, but one issue that 
Japanese equipment manufacturers are concerned about now is how long smart-
phones will continue to advance. Consumer awareness continues to change, as do 
their needs. In Japan, which has seen an extended period of deflation, Japanese 
consumers that once demanded the highest quality, 
most expensive smartphones are now looking for 
simpler, less expensive handsets. As such, convert-
ing equipment manufacturers are interested in how 
the latest models of smartphones sell in Japan as a 
hint at how demand for their equipment will change 
in China.
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Thailand's Converters Showing Strong Activity

www.propakasia.com
ProPak Asia

Now in its 25th year and one of the longest running international converting and packaging technology exhi-
bitions in Southeast Asia, ProPak Asia was held in Bangkok from June 14–17. Continued expansion of the 

BITEC exhibition center allowed the 2017 edition of ProPak to increase its floorspace to 55,000 m2 and cover 
nine industry areas (ProcessingTech, PackagingTech, DrinkTech, PharmaTech, Lab&Test, Materials, Coding, 
Marking&Labelling, Coldchain, Logisitics&Warehousing, PrinTech). A total of 1,570 companies from 43 coun-
tries welcomed 44,690 visitors from 74 countries, a 10% increase in visitors over the previous year. This year, 
Malaysia accounted for the majority of international visitors at 18.49%, followed by the Philippines (12.65%), 
Singapore (10.63%), Japan (8.80%), Myanmar (6.94%), Vietnam (6.80%), China (6.03%), Indonesia (4.23%), 
India (3.96%), Cambodia (3.54%), Laos (2.43%), and Sri Lanka (2.16%). The high number of visitors hinted at the 
strong interest in food and packaging from Southeast Asia and the Asian region as a whole. In particular, many 
of the food producers that  have made inroads into Thailand exhibited packaging technology used to preserve 
food shipped from the country to the world. The next edition of ProPak will be held form June 13–16, 2018.

ALTECH ASIA PACIFIC

www.altechap.com

Each year, ALTECH ASIA PACIFIC brings together a range of 

Japanese converting equipment and machinery manufactur-

ers. This year, ORIENT SOGYO CO., LTD. exhibited its com-

pact OSG-A gravure printing press (web width: 280–600 mm, 

speed: 200 m/min. max., control: sectional drive). DAC ENGI-

NEERING CO., LTD. demonstrated the Thai language version 

of its Crossover gravure printing inspection equipment. SAWA 

CORPORATION demonstrated its SC-G100E ultrasonic gra-

vure cylinder cleaning system, which is able to clean single 

component inks within two minutes and two component inks 

within six minutes as long as the ink is not left to dry for more 

than an hour. The system also cleans the flange faces, and 

operates using only 18 liters of cleaning fluid. THINK LABO-

ORIENT SOGYO CO., LTD. DAC ENGINEERING CO., LTD.
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REFLECTION LIGHT SENSOR PSM-270

An edge and a line mark of the Web can be detected by placing PSM-270 on a roll.

Meandering of a web is corrected in combination with a controller and an actuator.

● Since it is high sensitivity, it is detectable even if contrast is low.

● Since the web plane on a roll can be seen when operating a set switch, teaching can 

be performed easily.

● Gap of the film from a set position can be checked by lighting of LED.

● By changing detection distance, the diameter of a spot can be adjusted from ø4 to ø6.

Adjustment of the diameter of a spot is effective, when avoiding the pattern around 

the line mark or detecting a thick line.

http://www.mitsuhashi-corp.co.jp


Functional MaterialsFunctional Materials

Atsushi Maehara

Market Development Group, Package Films Sales Dept.
UNITIKA LTD. Osaka Headquarters

Emblem HG: 
A Nylon Gas Barrier Film Designed to Reduce Food Deterioration

1. Introduction
In Japan, an estimated 6.32 million tons of edible food is dis-

card (food loss) every year, making such waste a major social 

problem. The main reasons that food is discarded is that it 

has passed its expiration date or best-by date, or because of 

uncertainty over its safety as a result of color or smell. Effective 

ways of reducing food loss include switching to the one-third 

rule in distribution and extending the best-by date. Coopera-

tion between government and private industry over such ap-

proaches to reducing food loss has already begun.

One method of extending the best-by date is to prevent 

the deterioration of content quality by improving the barrier 

property of the gas barrier films used in food packaging film. 

Different gas barrier films are used depending on the required 

level of gas barrier and depending on a broad variety of appli-

cations, but aluminum foil has often been used until now for 

applications that require a high gas barrier property.

More recently, industry has been increasingly demand-

ing transparent gas barrier film packaging materials because 

these (1) allow the contents to be checked, (2) can be used in 

metal detectors, and (3) can be heated in a microwave oven.1

Because of its excellent strength and pinhole resistance, 

nylon film has been used in some packaging materials de-

signed for liquids, such as sauces and soups, for industrial 

food packaging, and for boil/retort pouches in particular. Con-

ventional coextruded gas barrier nylon films, however, are 

problematic in that their gas barrier property deteriorates after 

the boil/retort treatment, so the foods for which they can be 

used are limited. Therefore, transparent vacuum deposition 

PET (VMPET), a film with a gas barrier that does not deteriorate 

much after treatment, has been well received on the market as 

a replacement packaging material for aluminum foil. PET, how-

ever, has an insufficient film strength for use in pouches and 

thus requires a reinforcing film, such as a separate nylon layer. 

Therefore, we developed Emblem HG as a gas barrier nylon 

film that has both an excellent gas barrier property after boil/

retort treatment and pinhole resistance. Using a combination 

of our unique simultaneous biaxially oriented nylon film forming 

technology and our coating technologies accumulated over 

the years, we developed Emblem HG as a gas barrier nylon 

film that can be used in boil/retort pouches.

2. Emblem HG Overview
As part of our gas barrier nylon film group, Emblem HG was 

developed to have high performance and high value [oxygen 

transmission rate after boil/retort treatment of < 5 ml/(m2∙d∙M-

Pa)].

Consisting of a nylon film substrate that has been coated 

on one side with an organic gas barrier layer using our unique 

technologies, Emblem HG is a gas barrier nylon film designed 

specifically for boil/retort packaging. Along with the stability of 

its excellent gas barrier property, the film also offers the same 

strength and pinhole resistance that are characteristic of stan-

dard nylon film. Moreover, the organic gas barrier layer surface 

can be directly printed or laminated, for example.

The film is also unique in that the gas barrier property is not 

negatively affected by bending and stretching.

Table 1 shows the basic properties of Emblem HG. The 

table also compares Emblem HG to our standard nylon film 

grade (Emblem ON). From this table, we see that Emblem HG 

has the same mechanical properties, including tensile strength 

and elongation, tensile modulus, and heat shrinkage, as Em-

Convertech International     September / October 201710



One simple approach to forming resin-metal com-
posite materials is to sandwich a thermoplastic 

film between the dissimilar materials and apply heat 
to melt the film, which thus bonds the dissimilar 
materials together. In this light, AICELLO CORPO-
RATION has recently begun promoting “FIXELON,” 
a thermobonding film the company developed a few 
years ago to bond dissimilar materials via hot plate, 
insert, high-frequency, and vacuum molding bonding 
processes. FIXELON is also unique in that it can 
strongly bond poor adhesion PP sheets to different 
types of metals.

Thermobonding FIXELON was developed to meet the demand 

for a simple process that is able to bond PP sheets, a poor 

adhesion material, with metal. FIXELON simplifies the bonding 

process by reducing the bonding steps to just sandwiching a 

sheet of FIXELON between the materials to be bonded and 

heating to melt the film to bond the materials. In addition to 

being suited to bonding resins (PP and PA) to many different 

types of metal, FIXELON is also suited to bonding metal to 

metal, as well as to bonding textiles (woven and nonwoven), 

thin sliced veneer, and carbon fiber reinforced thermoplastic 

(CFRTP).

FIXELON can also be used with a variety of bonding pro-

cesses, including hot plate, insert, high-frequency, and vacu-

um molding. In the case of hot plate bonding, FIXELON is first 

sandwiched between a PP sheet and metal sheet, for example, 

which are then sandwiched between two metal heating plates 

and pressed together at a temperature exceeding 150°C. In 

the case of insert bonding, FIXELON and the skin material are 

first set in a die-mold, which is then injected with molten resin 

to create a molded product with a skin/FIXELON/resin struc-

ture. High frequency bonding applies a high frequency to the 

metal part, which results in induction heating that melts the 

FIXELON to fuse the metal part and resin part together. In the 

case of vacuum molding, FIXELON is sandwiched between a 

molded part and a skin material, which are then heated and 

molded to conform the skin material to the surface of the 

three-dimensional molded part.

According to the company’s experimental data for different 

metal-resin composite samples, the bonding strength realized 

via hot plate bonding of various metal sheets (galvanized steel, 

#1500 surface polished A1050P aluminum, titanium, mag-

nesium) and PP sheets (homogeneous material) indicates a 

FIXELON Thermoplastic Film Achieves a Higher 
Dissimilar Material Bonding Strength Than Adhesives

AICELLO CORPORATION
www.aicello.co.jp

Samples of PP Sheets Bonded to Various Materials 
on Display at the 8th FilmTech Japan

—Highly-functional Film Expo—
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tensile shear failure strength exceeding 10 MPa. Although this 

level of force causes the PP sheet itself to fail, none of the sam-

ples were observed to undergo interfacial separation. All of the 

metal sheets used in the tests had a thickness of 1.6 mm and 

the PP sheets had a thickness of 3 mm. Chemical and water 

resistance tests after PP bonding also produced good results.

Although adhesives are still often used to bond dissimi-

lar materials, FIXELON has a higher adhesion strength than 

these adhesives. For example, tensile shear failure strength 

tests comparing galvanized steel/FIXELON/PP combinations 

to existing acrylic adhesives for PP and epoxy adhesives for 

metal, showed no interfacial separation when using FIXELON, 

even when a force sufficient to cause the PP resin to fail was 

applied. Meanwhile, the tests showed that acrylic adhesives 

resulted in interfacial separation at 6 MPa, while epoxy adhe-

sives resulted in interfacial separation at 1 MPa. Adhesives 

also require a pre-adhesive coating primer for the substrate, 

post-adhesion curing, and appropriate coating weight con-

trol, whereas FIXELON eliminates the need for these. In other 

words, FIXELON is also expected to improve the efficiency of 

the overall production processes. Moreover, FIXELON does 

not contain solvents and can also be melted with heat after 

bonding to separate the bonded materials again, which allows 

for easy recycling. In other words, FIXELON has a lower envi-

ronmental impact.

According to the representative, the company has been 

developing this product for some time, but it was only more 

recently with FIXELON’s adoption in automotive related appli-

cations that finally led them to provide it with an official name. 

Given its ability to strongly bond dissimilar materials such as 

PP and metal in a simple process, the company expects the 

increasing interest in multi-material structures to act as a tail-

wind that will drive the interest in FIXELON from a wide range 

of applications.

*FIXELON is a registered trademark of AICELLO CORPORATION.

Roll of FIXELON (120 μm thickness)

We produce these under strict quality 
control conditions, from material, to 
edging, to inspection. Our many years 
of accumulated experience and 
know-how are applied all the way 
down to the details.

We coat the surface of our steel 
Doctor Hi-blades to produce 
high-grade doctor blades with 
improved wear resistance and wiping 
capability. As a pioneer of long 
ceramic doctors, our blades are 
infused with our long history of trust.

We have been developing soft Doctor 
Hi-Blades that are suited to all 
printing and coating methods. We 
offer select products made of many 
different materials that undergo 
repeated testing in terms of strength, 
adhesiveness, thickness, hardness, 
geometry, and cost.

Using high-quality, high-purity steel, 
our products have a uniform 
micro-structure, so the blade tip has 
few chips and is durable. In addition, 
the entire blade is given an advanced 
coating with ultra-hardness, 
adhesiveness, and smoothness that 
greatly improves the blade tip wear 
resistance.

Headquarters 2-4-9 Niizominami, Toda-shi, Saitama 335-0026, Japan
Tel: +81-48-424-1001  Fax: +81-48-424-1002
http://www.fuji-shoko.co.jp/en/

Please contact us via e-mail at :
info@fuji-shoko.co.jp

Trust=
Quality

Commitment to Detail

Using the highest quality Swedish steel, we produce our unique blades 
through an integrated in-house process that combines our proprietary 

blade grinding and surface coating processes.

Steel Doctor Hi-Blade®

 Series
Ceramic Doctor Hi-Blade®

 Series
Plastic Doctor® Blade

 Series Long Life Razor Blade

Doctor Hi-Blade ®

http://www.fuji-shoko.co.jp/en/
mailto:info@fuji-shoko.co.jp


Over the past few years, European automobile 
manufacturers have released new vehicles with 

multi-material structures in which steel, aluminum, 
and CFRP, for example, are used for the components 
for which they are best suited. Conventionally, CFRP 
and other high cost materials have been used in low-
volume luxury vehicles, but a change in direction has 
come with the increasing use of CFRP in relatively 
reasonably priced vehicles. Part of the reason for this 
change is the need to respond to increasingly strict 
global environmental regulations by adopting lighter 
body weights. One remaining problem, however, is 
how to join the different materials used in multi-ma-
terial structures. We spoke to Chiaki Sato, Director of 
the National Institute of Advanced Industrial Science 
and Technology (AIST), Department of Materials and 
Chemistry, Adhesion and Interfacial Research Lab-
oratory (AIRL), about the current state of dissimilar 
joining technologies and the future technological 
trends in multi-material structures. Although Mr. Sato 
states that conventional adhesive technologies are 
still the most effective method for joining large com-
ponents, the scale of his vision encompasses devel-
oping new dissimilar material joining technologies as 
these become increasing important to realize con-
cepts as futuristic as flying cars.

Lightweighting Using Dissimilar Materials
In cooperation with the Innovative Structural Materials Asso-

ciation (ISMA), a research institute under the jurisdiction of 

the Ministry of Economy, Trade and Industry (METI), which 

researches and develops structural 

materials primarily used in automobiles 

and other transportation equipment, 

AIST AIRL was established in Decem-

ber 2015 to develop next-generation 

adhesion technologies and reveal the 

mechanisms behind interfacial phenom-

enon. Dr. Sato, a leader in dismantable 

adhesive technologies and an associate 

professor at the Tokyo Institute of Tech-

nology who has produced cutting-edge 

research results for dissimilar material 

joining of carbon fiber reinforced plastic 

(CFRP) and metal, for example, leads the 

activities at AIRL.

Mr. Sato explains the recent interest in multi-material struc-

tures, particularly from the automotive industry, as stemming 

from the approach’s ability to use dissimilar materials suitably 

so that the right material is placed in the right location. Specifi-

cally, the goal is to replace conventional steel materials used in 

automobiles and airplanes, for example, with CFRP, aluminum, 

and other lightweight, high strength materials. In this way, the 

main target is to improve fuel efficiency and thus reduce CO2 

emissions.

One driver for this approach is the increasingly strict global 

environmental regulations. For example, in Japan gasoline pas-

senger automobiles will need to emit at most 114 g of CO2 per 

1 km of distance traveled by 2020, but at 95 g in the EU, this 

target is even stricter. Achieving this goal will require a much 

higher fuel efficiency than is available today, whereby lightening 

the vehicle body is the most effective method of doing so.

The Potential for Dissimilar Material Joining Technologies 
in Multi-material Automotive Structures

Adhesion and Interfacial Research Laboratory, 
Department of Materials and Chemistry, 
National Institute of Advanced Industrial Science and Technology

unit.aist.go.jp/nmri/airl/

Chiaki Sato, 
Director of 
AIST AIRL 

and Associate 
Professor at the 
Tokyo Institute 
of Technology
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are exploding onto the scene. Likewise, he states it is no ex-

aggeration to say that humanity is now in a period of major 

change, and the world will be completely different in five or ten 

years. Likewise, automobiles are also entering a completely 

new era. A prime example of this is flying automobiles that will 

function on both land and in the air, and which will typically be 

self-driving. Mr. Sato says that lightweight materials such as 

CFRP will necessarily be the main component because these 

cares will fly, which will also mean that dissimilar material join-

ing will become an extremely important technology.

One representative initiative is the “Lilium Jet” being de-

veloped by engineers at the Technical University of Munich in 

Germany, targeted for commercializing in 2025. This fully elec-

tric flying car is capable of vertical take off and landing, and is 

expected to fly 300 km at 300 km/h on a full charge. Ultimately, 

it is expected to carry five passengers. Test flights publicized 

on the internet shocked the world.

Interest in this field is increasing around the world, not just 

in Germany. For example, Uber Technologies, a US based 

on-call taxi service, is also developing a vertical take off and 

landing type flying vehicle. A recent example in Japan is the 

“CARTIVATOR”, a project started by younger employees at 

Toyota Motor Corporation to commercialize a flying car. The 15 

Toyota Group companies have pledged a total of ¥42.5 million 

in support over the next three years for this project, which has 

stated the target of lighting the Olympic Flame at the 2020 To-

kyo Olympics.

These types of flying cars are not being developed as 

entertainment for part of the wealthy class, but as a taxi-like 

transportation method for cities. For example, a user would 

call a taxi from a smartphone on a street corner, and a driv-

erless taxi (2–4 passenger) waiting on a nearby building roof 

would automatically take off and land in front of the user in 

only a few minutes. After getting in, the user would indicate the 

destination using a touch panel in the car, which would then 

take off on its own and fly to the destination.

Although this concept may seem hard to imagine, Mr. Sato 

emphasizes that this is not an absurd fantasy. The failure of le-

gal regulations to keep up with technological progress means 

certain aspects will not go smoothly, but he says there is no 

question that the world is moving towards commercial flying 

cars. Similarly, he says that he hopes young researchers work 

hard on dissimilar material joining technologies, because if 

they do they should start to see major prospects in the very 

near future.
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–As automobiles have become lighter, there has 
been greater interest in technologies that join 
metal to plastic and CFRP. Although fusion weld-
ing is commonly used to join metals, what are 
some of the technologies used to join metals to 
plastic and CFRP, which have completely differ-
ent material structures?

Nakata: Currently, the major methods are adhesive bonding 

and mechanical joining, including riveting, bolting and swaging. 

On the other hand, we have seen recent research and devel-

opment into "direct bonding" that directly joins the materials, 

similar to welding metals without using anything like adhesives 

or rivets.

At any rate, the fundamental issue with joining metal to 

plastic and CFRP is the difference in their coefficients of ther-

mal expansion. Metals and plastics have significantly different 

coefficients of thermal expansion. As such, plastic is unable to 

conform to metal elongation caused by heating and will begin 

to peel from the metal at the joined section. This phenomenon 

is a particularly serious problem with large parts, such as those 

used in automobiles.

For example, the high-temperature heating process used 

during electrodeposition coating for automobile parts may 

cause the resin and metal joint to peel apart at the interface 

when they cool after the coating. As such, adhesives with 

strong bonding strength are used or rivets are used to me-

chanically join the parts.

In particular, European automobile manufacturers of-

ten use adhesives. Adhesives are advantageous in that they 

offer a high level of freedom in terms of joint geometry and 

dimensions.

Direct Joining of Metal to Plastic and CFRP 
for Lighter Weight Automobiles

www.jwri.osaka-u.ac.jp

Joining and Welding Research Institute
Osaka University

 Kazuhiro Nakata

 Professor Emeritus, Ph.D. (Engineering)

After completing his masters 

degree at the Graduate School 

of Engineering, Osaka University, 

Dr. Nakata worked as an assis-

tant professor at Osaka Universi-

ty. After his time as an assistant 

professor, he was raised to full 

professor in 2002, and was granted the title profes-

sor emeritus in 2015. From 2009 to 2014, Dr. Nakata 

served as director of the Joining and Welding Re-

search Institute Osaka University.

Automobile bodies are increasingly being made 
lighter as a way of reducing CO2 emissions and 

improving fuel efficiency. Methods for light-weighting 
car bodies include using thin plates of high-tensile 
steel, lightweight metals (aluminum alloys, etc.), and 
lightweight materials (carbon fiber reinforced plastic), 
leading to interest in "multi-material" approaches that 
combine these different materials in various ways. 
Kazuhiro Nakata, professor emeritus at the Joining 

and Welding Research Institute, Osaka University, is 
an expert in dissimilar metal welding, but has recently 
been working to develop metal to plastic and CFRP 
joining processes and to discover the mechanisms 
that lie behind joining. With his many years of rich 
experience in joining dissimilar materials, Professor 
Nakata spoke to us about the problems in adopting 
multi-material automobile structures and the future 
direction of dissimilar material joining technology.
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Now in its 115th year in business, Komatsu Corpo-
ration, located in Sakata, Yamagata Prefecture, 

Japan, recently embarked on a new flexo printing 
business to add to its existing offset and inkjet 
printing services. On May 26th, the company held a 
completion ceremony for its flexo printing plant, lo-
cated on the company’s headquarter campus, during 
which Shige Sato, president of Komatsu, pressed 
the start button on their brand new W&H 7-color 
MIRAFELX CM8 flexo press.

Establishing a Beachhead for the Next Generation
Named KOMATSU FLEXO FACTORY, the company began 

construction on the new flexo printing plant in October 2016 

and completed the plant this past May. The steel framed sin-

gle-story (two story part houses the machine room) has a floor 

area of approximately 2,000 m2 and a maximum height of 10 

meters due to the inclined roof required to handle the heavy 

snowfalls of the area.

During the opening ceremony, Ms. Sato greeted the at-

tendees from related companies 

around Japan, and thanked those 

who supported the purchase of 

the MIRAFLEX CM8, including 

the Chairman and President & 

Chief Representative Director of 

FFGS (Hitoshi Yoshida and Hisa-

nori Makaya), and the CEOs of 

W&H Asia Pacific Co., Ltd. (Mi-

chael Fischer) and Ri-tech, Inc. 

(Thorsten Schmeling).

After her opening remarks, she spoke on the lead up to in-

stalling the flexo printing press and their vision for the future be-

fore pressing the start button to finally put the MIRAFLEX CM8 

into operation. Ms. Sato explains that this project was their first 

major initiative since moving their new headquarters from their 

Higashimachi plant to their Kyoden location in 2002. Likewise, 

embarking on the unknown of water-based flexo printing has 

placed the company under significant pressure. Even so, she 

goes on to say that the printing industry must not be compla-

cent as it faces the tidal wave that is rapidly digitalizing com-

munications media, and says she sees their decision to enter 

the packaging business by installing the new water-based flexo 

printing machine as one major weapon in dealing with this pre-

dicament. In this way, she emphasizes that the installation will 

serve as a means of reforming their business.

Over the past 115 year, the company’s mission statement 

has been to drive forward under the guise of culture and civ-

ilization. Ms. Sato explains that the company has worked to 

contribute to culture by offering regional publishing services 

and holding cultural lectures, and has worked to contribute to 

civilization by adopting offset rotary presses and digital printing 

presses. Similarly, their decision to challenge the new technol-

ogy of water-based flexo printing, the cutting-edge of civiliza-

tion in her terms, serves as a means to secure a beachhead in 

their strategy to enter the next generation of Komatsu. The de-

cision was not entirely without resistance, and Ms. Sato says 

that there were different opinions regarding the move within 

the company. Eventually, however, she came to the conclusion 

that the current initiative was important because it was the re-

sponsibility of her generation to build a foundation that would 

connect to hope in the future. In this light, they selected a W&H 

Komatsu Corporation
www.komatsu-corp.co.jp

Another Offset Printer in Japan Takes on the 
Challenge of Water-based Flexo Film Printing

KOMATSU FLEXO FACTORY

Shige Sato,  
President of Komatsu
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PrintingPrinting

1. The History of Doctor Blades and 
Where They Stand Today

Doctor blades were initially adopted to wipe off excess ink from 

the surface of unpatterned sections of gravure printing cylin-

ders. In the 1950s, the importance of doctor blades was also 

recognized as a means of increasing printing speeds for flexo 

printing. The primary reason for this is that when printing at 

speeds higher than 100 meters per minute, hydroplaning (a 

phenomenon in which the fountain roller and anilox roller pull 

apart as the the printing speed increases) causes a problem 

called wiping variation. Even when adjusting the rollers man-

ually to mitigate this phenomenon, the force causing the ink 

to overflow is strong, so a gap still forms between the rollers. 

The only option to prevent this phenomenon is to decrease the 

printing speed, which makes it impossible to increase produc-

tivity. Moreover, we see the following tendencies with rubber 

fountain rollers.

(1) Swelling: typically caused by heat, chemicals, and the use 

of inappropriate materials

(2) High wear: typically caused by excessive friction, register 

misalignment, inappropriate nip load, use of inappropriate 

materials, inappropriate hardness

(3) TIR (roundness): typically caused by polishing defects and 

alignment deficiencies

Because doctor blades had already been adopted for gra-

vure printing, adopting doctor blades for flexo printing was a 

relatively simple, practical approach. Adopting doctor blades 

allowed for high-speed printing and increased productivity, but 

it also led to other advantages. For example, doctor blades 

allowed for a thinner, more uniform ink film on the anilox roll-

er, which both led to greatly improved printing quality and de-

creased ink usage volumes.

During the initial stages, the doctor blade angle was set 

similarly to that of gravure printing at 55 to 60°. At this an-

gle, however, higher printing speeds resulted in hydroplaning, 

which causes the doctor blade and anilox roller surface to pull 

apart. As such, it was quickly recognized that this led to prob-

lems with excessive ink being transferred.

As a result, a setting called reverse angle (or negative 

doctor blade) was developed, which immediately solved this 

problem and is still used today. This blade position is the most 

commonly used position today, where the angle is fixed at 30 

to 35° to wipe the ink from the surface of the anilox roller (Fig. 

1). In addition, this setting also makes it difficult for ink pig-

ments and other solids to enter between the blade and the 

roller surface. In the case of this position, hydroplaning caused 

by the ink as the printing speed increases actually pushes the 

blade more strongly against the roller, so conversely results in 

a better wiping action.

Although hydroplaning improves the ink wiping action, it 

Business Development Unit Director
Cross-link Pacific, Inc.

Selecting Anilox Rollers and Doctor Blades

Yosuke Kimura

1. EB Technology Used in the 
Packaging Field

In the packagin
Printing Cylinder

Doctor Blade

Fountain
Roller

Ink

Ink Pan
Anilox 
Roller Substrate

Plate

Impression 
Cylinder

Figure 1 Doctor Blade Flexo Printing
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The copper clad laminate (CCL) used in a con-
ventional FPC is composed of amber colored 

polyimide (PI) laminated with copper foil using an ad-
hesive. Although CCL has excellent heat resistance, 
it has poor transparency. Since CCL made of polyeth-
ylene terephthalate (PET) has excellent transparency 
but poor heat resistance, it cannot be packaged 
with electronic components using reflow soldering. 
In this light, Oki Electric Cable Co., Ltd. has begun 
selling “Transparent FPC” made with a transparent 
PI film that was developed based on the expertise 
of Asahi Denka Kenkyusho Co., Ltd. in FPC plating 
and the in depth experience and knowledge of elec-
tronics packaging technologies possessed by DKN 
Research LLC. Oki Electric Cable unveiled the Trans-
parent FPC at the JPCA Show 2017 held at Tokyo 
Big Sight in June. The advantages of the Transparent 
FPC are having an excellent design quality, being 
suitable to be used in visible locations, offering high 
alignment accuracy because the interconnections on 

the backside can be seen through the transparent 
film and allowing easy patterning of microcircuits 
due to the thin conductor layer.

The Transparent FPC is composed of a 25 μm thick transpar-

ent PI film that is plated with a copper conductor layer by a wet 

plating process (chemical plating, electroplating) without ad-

hesives. The interface is smooth, which realizes excellent light 

transmittance of 88% even after circuit patterning. In addition, 

as the PI film is tranferred to glass at 300°C, it can withstand 

the high reflow soldering electronic component packaging 

temperature of 260°C for five second and the copper conduc-

tor layer can be 2–18 μm thick and has an adhesive strength 

of 490 N/m. Like a conventional FPC, the Transparent FPC 

can be patterned using etching resist and the etching solu-

tions such as copper chloride and iron chloride. The coverlay 

(insulation layer) is also composed of a transparent material 

which can be made of transparent epoxy adhesive and the 

transparent PI film or a transparent insulation ink depending 

on the application.

New Transparent PI Allows for Transparent FPC With a 
High Enough Heat Resistance for Reflow Soldering

Oki Electric Cable Co.,Ltd., Asahi Denka Kenkyusho Co., Ltd., DKN Research LLC
www.okidensen.co.jp/en/

www.adk-lab.co.jp/index-English.html

www.dknresearchllc.com

Double-sided Transparent FPC Sample Distributed at JPCA Show 2017. 
The Circuit on the Front (right) Can Clearly Be Seen from the Bottom (left) Through the Film
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Being a hybrid of full-color inkjet printing and water-based 

white gravure printing, the FUJI·M·O printing system is 

able to effectively print vibrant full-color images and a solid 

white layer on transparent plastic films. The hybridization of 

these different printing technologies successfully overcomes 

the difficulty inkjet has when printing solid layers of white ink on 

flexible packaging films.

During assessment, the system received high marks for its 

ability to achieve the same image reproducibility and white ink 

coverage as gravure printing while reducing the use of solvents 

by 95%. It was also recognized for its ability to utilize digital 

printing’s ability to eliminate the need for a plate and ink color 

matching as an innovative approach that allows for short-run 

gravure printing, standardized printing work, and reduced la-

bor. In short, this innovative package printing technology was 

awarded in recognition of the surprising results that required 

the close collaboration of FUJIFILM Global Graphic Systems 

Co., Ltd. (ink), Miyakoshi Co., Ltd. (inkjet printer), ORIENT 

SOGYO CO., LTD. (water-based gravure printing machine), 

and FUJI TOKUSHU SHIGYO Co., Ltd.

The technology was also highly praised for utilizing the 

water-based gravure printing technology that received the 

DuPont Packaging Innovation Gold Award in 2003. The same 

technology receiving the award twice is something that has 

rarely happened.

About the DuPont Award for Packaging 
First held in 1986, the DuPont Award for Packaging is an in-

ternational competition independently judged by DuPont to 

celebrate innovation and collaboration throughout the global 

packaging value chain in terms of design, materials, technol-

ogy, processes, and service. Today, the award is recognized 

globally as the leading award program for the sector.

An independent panel of experts impartially judges the en-

tries on three criteria (technological advancement, responsi-

ble packaging, and enhanced user experience). This year, the 

award attracted 130 entrants (Asia Pa-

cific: 31, North America: 51, Europe: 25, 

Latin America: 23), of which 21 received 

awards (Asia Pacific: 4, North America: 

11, Europe: 4, Latin America: 2). 

This year’s Diamond Award, the 

highest honor, was awarded to the Fritz 

Water Vest, which allows people in de-

veloping countries to carry up to 20 

pounds of water easily and safely. Judg-

es felt this entry was an out-of-the-box 

solution for a significant global problem 

and was designed with an overwhelm-

ing sense of the greater good. The vest 

is also antimicrobial, ergonomic, and 

reusable.

Fuji Tokushu Shigyo Co. Ltd.
http://www.fujitoku.net/

FUJI·M·O Flexible Packaging  
Inkjet-gravure Hybrid Printing Machine Wins the  
2017 DuPont Packaging Innovation Silver Award

Award Ceremony at the DuPont Japan Innovation Center in Nagoya
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Screen printing is advantageous in terms of its 
process simplicity, low cost, variety of inks, and 

thick film and multilayer forming capabilities. Teikoku 
Tsushin Kogyo Co., Ltd. (Teikoku), a manufacturer 
of variable resistors and other electronic compo-
nents, has recently become involved in producing 
custom-made electronic components using PET film 
substrates and screen printing. By combining the 
advantages of screen printing with various technol-
ogies, the company has developed a unique set of 
sensors that are not restricted by the framework of 
existing products. One example is their “XCS Series” 
of curved surface variable resistors, which were well 
received by the camera market for their ability to sim-
plify camera structures when they were 
originally released several years ago.

Film Integration Technology
Since its founding in 1944, Teikoku has manu-

factured variable resistors, fixed resistors, pre-

set resistors, sensors, switches, encoders, and 

other electronic components. Under their tech-

nological concept of “Film Integration Technol-

ogy,” the company is currently taking a unique 

approach to manufacturing by integrating their 

die-mold production, molding, press, printing/

coating decoration, film printing, material appli-

cation, design, and other production technolo-

gies.

One typical example of this approach is 

their integrated control block (ICB), used in dig-

ital video cameras, digital cameras, LCD televisions, mobile 

phones, and other consumer electronics, as well as automo-

bile electronics. Digital video cameras, for example, use ICB 

for auto focus, image control, image display and effect, menu 

setting, digital zoom control, mode, power, and recording con-

trol switches. In this case, combining a PET film base and the 

electronic components into a single unit allows the ICB to con-

tribute to smaller, thinner, and lighter electronics. During the 

production of ICB and other such products, screen printing 

plays an important role in forming the resistors from carbon ink 

and the conductive circuits from silver paste. In other words, 

the company has rich experience in actually applying printed 

electronics, whereby they produce electronic components by 

printing conductive circuits and such on film substrates.

Utilizing Screen Printing to Produce  
Smaller, Thinner, Lighter Flexible Electronic Components

Teikoku Tsushin Kogyo Co., Ltd.
www.noble-j.co.jp

●

(1) Auto focus switch
(2) Image controller
(3) Image display/effects
(4) Menu settings
(5) Digital zoom controller
(6) Mode switch
(7) Power/Record controller

Digital Video Camera ICB Are Made of a PET Film Base 
Packaged With the Various Electronic Components
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PrintingPrinting

Yasushi Sano
President, SP-Solutions Co., Ltd.
sano@sp-solutions.com

"Synchronized Peel-off Lifting Contact Printing"  
as a New Technique for Solder Paste Printing

1. Introduction
As a patterning and film forming technology, screen printing 

has been used widely throughout the electronics industry for 

more than 60 years. Likewise, screen printing can be consid-

ered the standard printing technique for the electronics indus-

try.

Conventional screen printing uses the principle of off-con-

tact printing, during which “peel-off lifting” relies on the repul-

sion force of the screen mask after it is pressed down by the 

squeegee. Similarly, off-contact printing allows for stable print-

ing without “bleed” because peel-off lifting follows immediately 

after paste filling of the mask openings as the squeegee travels 

over the mask. Many printers, however, do not optimize the 

screen mask and paste because of an insufficient understand-

ing of the proper screen printing theory and mechanisms, so 

screen printing is still misunderstood today as an inconsistent, 

difficult to control process.

More recently, ultra-high-strength, high-definition screen 

mesh masks have been commercialized to overcome the 

problems of peel-off lifting and “dimensional stability” when 

printing high-viscosity pastes, which has led to a greater un-

derstanding of screen printing as a printing method that bal-

ances its inherent consistency and high-quality printing. In 

this way, a more proper understanding of the latest theory in 

screen printing should allow screen printing to find application 

as a low-cost, mass-production printing technique for the fu-

ture of printed electronics.

At the start of the 1990s, solder paste screen printing—

used for printed wiring board component packaging—saw the 

adoption of “contact printing” using a metal mask, which has 

since followed a different technological developmental path 

than conventional screen printing.

Called “delayed peel-off lifting,” contact printing utilizes a 

completely different principle than conventional off-contact 

screen printing. With delayed peel-off lifting, there is a time lag 

between metal mask opening paste filling and peel-off lifting, 

making this a special type of screen-printing. The component 

packaging industry has seen the improvement of the metal 

mask, paste, and printing equipment for delayed peel-off lifting 

contact printing over many years, which has made it the stan-

dard technique for solder paste printing.

More recent micro-component packaging of 0402 and 

0201 size components, however, requires the metal mask 

to consist of narrower openings, which has led to increasing 

problems with missing paste and solder paste deposition vol-

ume variation during printing. As such, many engineers believe 

that solder paste screen printing has already reached its limits 

and have begun working to shift to other techniques.

The authors believe that the cause of missing paste during 

narrow opening mask screen printing is a fundamental prob-

lem with the delayed peel-off lifting mechanism, during which 

the passage of time between pattern opening paste filling and 

peel-off lifting causes the fluid paste viscosity to increase until 

the paste becomes a pseudo-solid.

Conventional screen printing synchronizes the travel of the 

squeegee after paste filling of the mask openings so that peel-

off lifting is simultaneous in a principle called “synchronized 

peel-off lifting.” As such, this ensures the paste remains in a 

fluid state during peel-off lifting, thus preventing the occur-

rence of gaps.

The authors feel that existing delayed peel-off lifting used in 
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Counterfeiting and anti-counterfeiting is a game of 
cat-and-mouse. As imitations become more so-

phisticated, the annual value of damages has also in-
creased, as has the difficulty of authenticating goods 
by sight alone. In 2016, Japan saw 26,034 cases of 
intellectual property infringement related to coun-
terfeit brand goods and computer products prose-
cuted by customs agents around the country. These 
counterfeit products range from bags and watches, 
to shoes, clothing, home appliances, and even in-
dustrial equipment. Unlike fashion goods, counterfeit 
medications, cosmetics, automobile parts, and many 
other products often present a risk to health and safety. 
Meanwhile, the security printing technologies 
developed to prevent counterfeit and imitation 
products are finding their way beyond the bounds 
of traditional security applications to enable other 
services, including marketing and traceability. Es-
tablished in 1900, for more than one hundred years 
Toppan Printing Co., Ltd. has offered technologies 
and printing services based on its anti-counterfeiting 
technologies for stock certificates, bonds, and other 

securities, giving the company a unique outlook on 
trends in security printing. Masayuki Aoki, Yoichi 
Yabe, and Takanori Watanabe of the Secure Business 
Center in Toppan Printing's Information & Communi-
cation Division spoke to us about these trends.

The Origin of Security Printing
Some of the many printing-based security measures in-

clude special inks, microtext that can only be read with a mag-

nifying glass, parallel line latent images in which hidden text 

and patterns arise when viewed through a special filter, and 

special paper that is woven with hologram strips. Just a few 

examples of the media requiring high security for which these 

security printing technologies have been adopted include pa-

per money, gift certificates, stamps, certificates, lottery tick-

ets, employee badges, student IDs, ATM cards, transportation 

tickets, credit cards, electronic money cards, point cards, and 

scratch tickets. Hologram labels are also used to protect brand 

products from imitations, particularly in the case of imports 

and goods sold overseas that are often damaged by counter-

feits and imitations (Fig. 1).

Mr. Aoki explains that the fundamental strength of security 

printing lies in its ability to reproduce minute detail, 

as well as in the technology required to produce 

this detail. These capabilities are also the origin of 

the company’s printing technology.

In fact, the company was founded in 1900 by 

engineers from the Ministry of Finance. Letterpress 

printing, the company’s first printing technology 

and the source of its name ("toppan" in Japanese), 

is suited to producing high-definition colors and 

Toppan Printing Co., Ltd.
www.toppan.co.jp

Trends in Security Printing and  
Combinations With Marketing and Traceability Services

From Left, Yoichi Yabe, Takanori Watanabe, Masayuki Aoki
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the screen (Fig. 3). As such, the authentication is more accu-

rate than visual confirmation using a standard hologram label, 

and is thus expected to provide the consumer with a stronger 

sense of security.

In addition, when the hologram label is combined with ID 

authentication technology, the service will allow for traceability 

management (product management, logistics management) 

of the product over the entire delivery route, from the time it is 

shipped until the time it reaches the consumer. Because the ID 

allows the distribution region to be identified from an access 

log using a special website, the service can also be used to 

discover diversion onto the black market and parallel transac-

tions. At the same time the service will allow for deployment to 

Figure 3 Displays "FAKE" When a  
Fake Hologram That Looks Authentic Is Authenticated

marketing new product information and CRM (customer rela-

tionship management).

Mr. Watanabe says that the future of security printing lies in 

connecting unpowered objects to a network, something that 

could not be done with conventional media. Doing so will al-

low Toppan Printing to deploy multiple services using a single 

code issued by the company for authentication, marketing, 

and traceability for medicines. These codes can be applied 

to the product using labels or by directly printing onto the box, 

for example. Depending on the product, the code could also 

be entered into an IC tag. Likewise, by combining authentica-

tion and campaign promotion services together with conven-

tional tag management services, the company will be able to 

fuse other fields together with technologies that had previously 

been limited to security applications. In this way, they hope to 

propose options that had previously been limited to a narrow 

range of fields to a much broader variety of sectors.

References
 • Ministry of Finance “Status of Injunctions Against Products 

Infringing on Intellectual Property Rights by Customs in 

2016”

 • Ministry of Economy, Trade and Industry “Annual Report on 

Inquiries Into Imitation and Pirated Version Measures (2016)”
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Although digital printing today is commonly 
thought of as suited to high-mix, short-run jobs, 

We’ll Corporation has taken on the challenge of ap-
plying on-demand digital printing at all scales, from 
short-run to ultra-long run. To aid in this challenge, 
the company recently installed one of the few HP 
PageWide Web Press T490HD digital inkjet press in 
operation globally, which also makes its installation 
a first in Japan and Asia. On June 15, the company 
held an open house at its Hokkoku Plant along with 
HP Japan to unveil the new press. The T490HD will 
increase the company’s digital productivity to 4.8 
million pages a day, or 20,000 240 page A4 booklets. 
In combination with their existing HP PageWide Web 
Press T230, B2 size HP liquid toner Indigo 10000 
digital press, and gluing, laminating, die-cutting, and 

bookbinding equipment, the company will be able to 
finish production within 48 hours and deliver within 72 
hours of receiving an order from a customer in Japan. 
The company aims for sales of ¥10 billion from its 
digital printing department over the next three years.

Automatic Splicing and Linked Coating Unit
The PageWide T490HD is equipped with an automatic splicing 

unit equipped unwinder to feed the rolls of paper, which can be 

first coated with a water-based primer when necessary. After 

drying the primer, the No. 1 printing engine prints the surface 

of the paper, which is then flipped over so that the No. 2 print-

ing engine can print the reverse side. The web would typically 

be rewound at this point, but during the demonstration We’ll 

Corporation linked the press to one of the latest Muller Martini 

(Switzerland) digital SigmaLine bookbinding lines, whereby the 

line automatically cut, folded, and collated 

the pages. In this way, the company un-

veiled a continuous perfect binding pro-

duction line.

The automatic splicing unwinder is a 

digital printing press specialized CD-N 

unwinder made by Contiweb (the Neth-

erlands), a subsidiary of US based Goss 

International. The unwinder handles web 

widths of 304–1,067 mm, a maximum 

roll diameter of 1,270 mm, a maximum 

roll weight of 1,600 kg, paper weights of 

40–250 g/m2 (350 g/m2 as an option), a 

maximum unwinding speed of 330 m/

min, shaftless core chucking, and stan-

We'll Corporation
www.well-corp.jp

Unveiling Asia's First HP PageWide Web Press T490HD

HP Japan
www.hp.com/jp

HP PageWide Web Press T490HD as Seen From the 
Second Floor Catwalk Is so Big It Does Not Fit in the Photo
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with their customers on testing. Along with their short-run digi-

tal units, their many conventional mass-production offset print-

ing machines and post-printing machines allow them to offer 

an environment for integrated production with full variability 

and upscaling. In other words, their digital printing machines 

can be used for testing short-runs and product marketing, 

which allows them to propose greater speed for upscaling. In 

fact, the company is now able to offer Service Level Agree-

ments (SLA) in which they finish production within 48 hours of 

receiving an order and make delivery to customers in Japan 

within 72 hours.

offset printing machines that are equipped with the company’s 

strengths in post-processing, they plan to replace their simple 

low value product offset printing machines with digital printing 

machines over time.

Updating Provides Competitive Advantages
The third aim is the competitive advantage supported by re-

peated performance upgrades for the functionality of the ma-

chines by HP, as well as the competitive advantages offered 

via information exchange through Dscoop (an organization of 

HP graphic arts users) and via the more than 1,000 strong de-

velopment staff at HP. Mr. Wakabayashi says that updating is 

important because they will use their digital printing presses for 

10 or 20 years. This approach to updating will pose a challenge 

to printing equipment manufacturers that leave modifications 

up to the user after selling the equipment.

Production Within 48 Hours, 
Delivery Within 72 Hours

Finally, Mr. Wakabayashi invited everyone to the factory to ex-

perience their digital printing capability. Calling it a smart fac-

tory/laboratory, he says that their factory is for their customers 

and serves as a testing location at which they can cooperate 

We'll Corporation Headquarters and Hokkoku Factory
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Gum made with xylitol has been sold in Japan now 
for 20 years. Even though the use of xylitol con-

tributed to the expansion of the overall chewing gum 
market by overturning the image of gum as bad for 
teeth, the market has continued to decline steadily 
since its peak in 2004. In response, Lotte Co., Ltd. 
is targeting a one of a kind package for its new “Xy-
litol Gum X-mint” at consumers in their 20s. The new 
packages, which are being made with the cooper-
ation of TOPPAN PRINTING CO., LTD. and HP Japan, 
come in over two million different designs that were 
created with the cooperation of 20 popular singers, 
actors, sports figures, and pop groups in their 20s. 
We spoke to Takashi Fukuda of the Lotte Marketing 
Management Division and the initiator of this project, 

about how Lotte is using the power of packaging to 
capture the interest of youth.

Younger Generations and Gum
Xylitol is a low-calorie sweetener made from trees and other 

plants (birch, oak, etc.), so does not produce any tooth cavity 

causing acids. The safety of the sweetener was recognized 

by the World Health Organization (WHO) and Food and Agri-

culture Organization (FAO) of the United Nations in 1983, and 

was later approved as a food additive by the Ministry of Health, 

Labour and Welfare in Japan in 1997. That same year, Lotte 

was the first company in Japan to sell gum containing xylitol. 

In 2002 they released a version sold in bottles, which acted to 

drive the expansion of the chewing gum market.

The strength of the market did not last long, however. Al-

Digital Printing and HP Mosaic Used to Create  
Two Million Images for One of a Kind Gum Packages

Lotte Co., Ltd.
www.lotte.co.jp
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In 2004, Eastman Kodak Company, which leads the 
US offset plate market, was the first company in 

the offset printing industry to announce a process 
free plate for offset printing. More recently, however, 
the company has recognized the significance of the 
growth being seen in Japan’s offset printing industry 
over the past few years. In this light, Brad Kruchten, 
president of the company’s Print Systems Division, 
visited Kodak Japan’s head offices in Tokyo this 
past June to hold a press conference on the latest 
market trends and developments for Japan-market 
specialized SONORA XJ plates. Mr. Kruchten states 
that offset plate making methods will likely shift from 
development process plates to process free plates 
over the next five years. For the offset printing in-
dustry, this change will have a similar importance to 

the earlier shift from film to plate (FTP) to computer to 
plate (CTP) plate making. In addition, he introduced 
several new functions designed to further improve 
the convenience of their platesetters.

Continued Growth of Process Free Plates in Japan
Eastman Kodak’s process free plates include the Thermal Di-

rect, which was announced in 2004 and was the first of its kind 

in the world; SONORA XP, which was announced in 2012 and 

solves the problems of Thermal Direct; SONORA News for the 

newspaper market, also announced in 2012; and SONORA XJ, 

which was announced in 2015 and is an improved UV printing 

version of SONORA XP  (SONORA XJ is sold as SONORA UV 

outside of Japan). These process free plates account for 17% 

of the company’s total plate shipments, a 24% growth over the 

previous year. Currently, more than 3,200 companies around 

the world use the plates. Globally, Japan has shown the high-

est growth rate over the previous year at 200%, making it the 

leader in driving the growth of the process free plate market. 

In Japan alone, more than 300 companies have adopted the 

plate.

SONORA XJ was developed in Japan specifically for the 

Japanese market, and can print 50,000 sheets with low-pow-

ered UV printing, 100,000 sheets with sheet-fed oil-based ink 

printing, and 300,000 sheets with rotary oil-based ink printing. 

In addition, the company moved the production site for plates 

sold in Japan from Xiamen in China to a plant in Gunma Japan 

to improve their response time for the needs of the Japanese 

market.

According to Mr. Kruchten, although other companies also 

sell process free plates, there are no other manufacturers for 

Eastman Kodak Company/Kodak Japan
www.kodak.com

SONORA XJ Process Free Plates  
Now Used at More Than 300 Companies in Japan

Brad Kruchten
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which the plates account for such a large share of shipments. 

Mr. Kruchten goes on to say that they aim to continue leading 

the process free market, and hope to see process free plates 

account for 30% of their total plate shipments by 2020.

Offering the Fastest CTP in the World
Eastman Kodak announced two new functions with which its 

platesetters (CTP) can be equipped. The first of these func-

tions, which is slated for release in the third quarter, is their 

Multi-Cassette Unit (MCU), which can be equipped as an op-

tion on CTP ACHIEVE T400/800 Platesetters and TRENDSET-

TER Q400/Q800 Platesetters. MCU allows the user to select 

from two or four cassettes, which can each be loaded with 120 

sheets of insert sheet layered plates. The system automatically 

removes the insert sheet, allowing MCU to automatically feed 

and remove a maximum of 480 plates. Moreover, the cassette 

unit and loading unit are integrated, where the cassette is lo-

cated on an elevator that travels vertically. This configuration 

reduces the body size by 65%.

The second of these functions, which is slated for release 

in the fourth quarter, is W speed, an option for TRENDSET-

TER Q400/Q800 and TRENDSETTER News. W speed utiliz-

es imaging technology to increase the processing speed and 

realize the fastest plate making speed in the world. With W 

speed, TRENDSETTER Q400/Q800 will have a productivity of 

75 plates/hour (724 x 838 mm plates) or 68 plates/hour (1,030 

x 838 mm plates). With the News Autoloader option, W speed 

will offer 240 plates/hour, and in the Single-Cassette Unit con-

figuration, W speed will offer 150 plates/hour.

The power consumption during CTP imaging is 400 W for 

ACHIEVE and 770 W for TRENDSETTER, which is a 40% and 

30% decrease in power consumption compared to the 2015 

models, respectively.

Printed Ads Are Easier to Recall
Mr. Kruchten compares paper media to electronic media by 

saying that it requires 21% less effort for a person to recog-

nize the contents of printed promotional materials than it does 

to recognize the contents of electronic media. Similarly, test 

results have shown that printed matter also offers 70% higher 

recall of brands than does digital media. In this way, he ex-

plains that print media and electronic media can be thought of 

differently. Moreover, he explains that total paper book sales 

saw a global increase of 3.3% in 2016 over the previous year, 

which makes for three consecutive years of growth. Beyond 

book printing, Mr. Kruchten also expects to see printed matter 

continue to have value in the direct mail, UV commercial, digi-

tal, and packaging printing markets.
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Cutting films or sheets with shear cutting or 
Thomson blade press-cutting (die-cutting) 

techniques, often causes droop, fractured surfaces, 
burring, and other problems that make it difficult 
to achieve a clean edge face with a fully sheared 
surface. Depending on the material and other con-
ditions, these approaches can also generate high 
volumes of chips, which complicates maintenance 

and produces loud noise during cutting. A manufac-
turer and distributor of industrial facilities, machinery, 
and equipment, Nakasaku Co., Ltd. has developed 
a cutting machine equipped with an originally de-
veloped, high-precision film and sheet “Floating Cut” 
mechanism that is able to produce mirror-finish edge 
face with no fracture surface area and few chips for 
easy maintenance. The machine can also cut typi-
cally difficult to work with materials with high pre-
cision, such as adhesive-bonded laminated mate-
rials and highly elastic materials. In addition to being 
used for cutting flexible package films and the EVA 
sheets used to affix power generating elements to 
crystalline silicon solar cells, Nakasaku’s machines 
have also been used to cut light guide plates, for 
which a high-quality edge face is essential in terms 
of functionality.

Floating Cut Technology Produces a  
Mirror-finish Edge Face With no Fractured Surfaces

Nakasaku Co., Ltd.
www.nakasaku.com

Front View of Edge Face Side View
Burr

Fractured Surface

Shear Surface
Droop

Sheet 
Thickness

Press-cut

Droop Shear Surface Fractured Surface Burr

Scissors Cutter Floating 
Cut

Edge Face Resulting From Standard Shear Cutting 
and Thomson Cutting Methods

From Left, Examples of Die-cut, Scissor Cut, Cutter Cut, and Floating Cut Edge Faces. 
Floating Cut Results in an Extremely Clean Edge Face (x1,000 magnification)
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CoatingCoating

Professor Akira Kawai
Nagaoka University of Technology

Session 2 Coating Theory and Phenomenon 
for the Plant, Chapter 4
Nanotechnology and Coating

1.4 Resist Pattern Adhesion Properties
1.4.1 Direct Peeling Method by Using AFM Tip 
(DPAT method)
The author has developed an AFM-based quantitative analysis 

technology to analyze the adhesion and cohesion properties 

of the types of microscopic resist patterns mentioned in the 

previous session. Figure 4.4 shows an overview of the Direct 

Peeling Method by Using AFM Tip (DPAT) method.

Using a microscopic AFM probe, we can apply a load di-

rectly to the desired location on the pattern, and analyze and 

observe the peel behavior of the pattern. First, as shown in 

Figure 4.4(a), we observe the geometry before applying a load 

to the resist pattern with the AFM. From this image, we deter-

mine the position in the pattern to which we will apply the load. 

Figure 4.4 AFM Resist Pattern Peeling

At this point, we do not deform or crack the resist pattern or 

the probe.

Next, as shown in Figure 4.4(b), we bring the probe tip into 

contact with the position of the pattern at which the load will 

be applied and apply a load to the pattern. Here, we use an 

optical system to control the displacement of the cantilever. 

We then deform and peel the pattern by shifting the probe to 

apply a greater load. In this case, the load applied by the probe 

can be calculated from the probe displacement and the spring 

constant. Finally, we verify that the pattern has been peeled off 

the substrate and observe the residual resist geometry.

In this way, this method allows us to apply a direct load to 

the microscopic pattern to analyze the adhesion and cohesion 

properties. In the following section we will provide a specific 

example of an AFM measurement of microscopic resist pat-

tern adhesion and cohesion.

1.4.2 Thermal Treatment Temperature
In this example, we produced a microscopic pattern using a 

positive photoresist coating that is sensitive to 365 nm ultra-

violet light (i-rays). This photoresist consists of novolac resin, 

photosensitizers, and solvent. The square mask pattern (600 

nm per side) is transferred onto the photoresist film, which is 

then immersed in a 2.38% TMAH solution to dissolve and strip 

the exposed areas of resist. Using a hot plate, the remaining 

pattern is then exposed to temperatures ranging from 150 to 

300°C for five minutes to harden the entire photoresist pattern.

Figure 4.5 shows the AFM observed resist pattern align-

ment. The pattern formed using lithography is observed to 

be regularly aligned. Figure 4.6 demonstrates the sensitivity 

during DPAT method pattern collapsing. The peel load applied 
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Decoration TechnologyDecoration Technology

Plastic Surface Decoration Technology
Chapter 2: Decoration Technology Details 9

Session 10

Shohei Masui
Director, MTO Technology Office

About the Author
In 1965, Shohei Masui began working for Sumitomo 

Chemical Company, Limited. Engaged in research and 

development of plastic materials and molding technol-

ogies, Mr. Masui was involved in the development and 

commercialization of glass fiber composite materials, 

injection press molding technology, and skin material 

lamination/integration molding technologies, among 

others. After later working for LPM Co., Ltd., Mr. Masui 

established the MTO Technology Research Laboratory 

in 2005. Today, he speaks, writes, and provides technical 

support to individual companies, primarily in the fields of 

decoration technology and CFRTP molding technologies 

as a technical consultant. He has provided his services 

globally in countries such as Taiwan, Korea, and China. 

He has also authored many works focused on areas re-

lated to plastic decoration techniques.

7.   Combined  
Decoration Technologies

We sometimes see combinations of two or more decoration 

technologies used to further improve the value of a product. 

Table 24 provides several such examples.

Literature from the US and Europe has introduced several 

examples of decoration technology combinations that are un-

familiar in Japan, including IMF (In Mold Forming) and surface 

coating, IMF and combinations of different molded parts, IMC 

(In Mold Coating) and two-color forming, IMC and plating. In 

Japan, we see the following technology combinations.

7.1 Combinations With NSD (Non Skin   
Decoration)

As introduced in the January/February 2017 Issue in Section 

2.3, NSD is expected to be used as a paint-free decoration 

method for decoration that does not require a high design 

quality. In this case, high-quality colored material forming and 

Digital sibo die-mold forming technologies are combined with 

high-quality die-mold surface forming technologies, such as 

H&C (Heat & Cool), to improve the surface condition. H&C is 

a well known variation of high-quality die-mold surface form-

ing, and although the technology is certainly able to improve 

appearance, the initial and running costs are high. There are 

many companies that want to avoid these problems, so com-

panies such as Asahi Electric Co., Ltd.,78 Muroshima Seiko Co., 

Ltd., 79 and Furuya Industrial Co., Ltd.80 use Non H&C forming 

methods. For example, counter pressure is more often used 

now to improve the appearance of foam molded products.

7.2 Combinations With Coating
In the case of standard forming, it is common to apply a clear 

coating to the product to make up for appearance defects, but 

it is also common to apply a coating on top of water pressure 

printed, inkjet printed, other types of printed, plated, and met-

alized decoration layers to further improve the surface protec-

tion and design quality.

7.3 Combinations of IMF and H&C
Combining H&C and In Mold Forming (IMF) allows us to trans-

fer the texture of the die-mold to the film surface with high 

precision.141
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PrintingPrinting

Session 9 Basic Course on Water-based 
Flexo Film Printing

Fumio Ito

Author Profile
Fumio Ito began working for Toyo Ink Manufactur-

ing Company in April 1958, at which time he was 

assigned to the research department. In 1960 

he was transferred to the Jujo Plant Gravure 

Business Technology Unit. In the following 

years he was involved in the development of 

gravure ink, water-based gravure ink, and wa-

ter-based flexo ink, as well as printing system re-

search. In March 2007 he retired from Toyo Ink Man-

ufacturing and began working for NEWLONG MACHINE WORKS, 

LTD, where he served as a flexo technology advisor until March 2017.

10.2 Four Dot Gain Curve Analysis Examples
Figures 17 through 20 show the dot gain curves for the color 

density curves of the printed sample containing four images 

from the previous session. From the dot gain curve in figure 17, 

we see there was little dot gain variation for each color in the 

chart on the left edge of Photo 9, indicating the sample was 

printed with a fairly high level of precision. Even so, the dot 

gain for yellow was somewhat high, and there was also a slight 

undulation in the magenta and cyan colors. The process color 

image plates are not typically made so that the image is formed 

with a uniform area. As such, differences in the printed area will 

cause the printing pressure to change. These changes appear 

as a slight change in the dot gain. Here, the dot gain for yellow 

is slightly higher because yellow is difficult to recognize, and 

thus the printing pressure is often set to be slightly higher.

Next, dot gain curve example (2) in figure 18 shows the 

right side chart in the same printed sample. Even though the 

image has the same in-plane and horizontal positioning, the 

dot gain variation is slightly higher. One issue that stands out 
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Figure 17 Dot Gain Curve Example (1) for High-density 
Water-based Flexo Printing on OPP Film

Figure 18 Dot Gain Curve Example (2) for High-density 
Water-based Flexo Printing on OPP Film
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Functional Materials — Lignin

Takeo Ebina
Prime Senior Researcher, Research Institute for Chemical Process Technology
National Institute of Advanced Industrial Science and Technology

Session 3 Applications for Modified Lignin Resources 
and Some Examples Thereof
The Potential for and Application of "Glycol Lignin" 
as a New Industrial Material (3)

1. Clay and Modified Lignin
Since ancient times, clay materials have had a deep connec-

tion to human civilization. Clay was first used to make earth-

enware during the paleolithic period, and the oldest texts were 

recorded on clay tablets by Sumerians in Mesopotamia around 

400 B.C. Later, the use of clay spread in many directions, lead-

ing the type of clay known as bentonite, in particular, to be 

called the material of a thousand uses. Even so, we have seen 

no examples of practical applications of clay itself being used 

as a flexible film. Clay crystals typically have a thin plate-like 

geometry of around 1 nm in thickness (one-one millionth of a 

millimeter (Fig. 1)), but by adding a binder and densely stacking 

the thin crystals in tens of thousands of layers these clay crys-

tals can be formed into clay films with a thickness that can be 

handled. These films are called “Claist.”1-3

Claist has a high barrier against various gases under a 

broad range of temperature conditions and can be bent (Fig. 

2). These films are made using the casting method, a simple 

method in which a clay dispersion is dried in a tray and the 

resulting film peeled from the bottom of the tray after drying. 

To investigate the clay film forming properties, we conducted 

film forming tests using different types of clay. As a result, we 

found that the clay called "smectite", which disperses easily in 

water and readily causes water to gel, has excellent film form-

ing properties. Naturally occurring smectite contains 30–70% 

bentonite minerals. Pure bentonite is used as a binder for 

foundry sand, as drilling mud at construction sites, and as a 

water blocking layer at dams and waste disposal sites. The 

main components of smectite are silica, alumina, and magne-

sia, all of which are elements commonly found throughout the 

planet. The inorganic ions that exist between the crystals easily 

exchange with other ions, so these are called exchangeable 

ions.
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Figure 2 Film Made Using Natural Clay as the Main 
Component and a Sample of the Clay Used in the Film

Figure 1 Smectite Crystal Structure
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1. Introduction
On September 10, 2015, Typhoon No. 8 passed through 

Ibaraki Prefecture and other parts of the Northern Kanto area 

of Japan, dumping record levels of rain that caused several 

river levees to collapse. Major flood damaged resulting from 

the collapse of the Kinugawa river levee caused power and 

water outages that left the medical system in Joso City, Ibara-

ki Prefecture, in critical condition. Whenever flooding, earth-

quakes, and heavy snowfalls occur, we see news depicting 

the compelling images of patient evacuations and temporary 

housing, which reminds us again and again that the existence 

of Japan's medical system relies on its advanced infrastruc-

ture. If this is the case in a highly developed country, then we 

must ask ourselves, what is the case in developing countries 

and other regions with inferior infrastructure. According to the 

World Health Organization (WHO), of the 7 billion people on 

earth today, 5 billion survive on less than US $2 a day, most 

of whom live in developing countries such as India and those 

National Institute for Materials Science, International Center for Materials Nanoarchitectonics (MANA)
Graduate School of Pure and Applied Sciences, University of Tsukuba
Graduate School of Industrial Science and Technology, Tokyo University of Science
EBARA.Mitsuhiro@nims.go.jp

Mitsuhiro Ebara

Session 2 Developing an Early Diagnosis System That 
Can Also Be Utilized in Developing Countries

in Africa. This poverty is the reason many children die of dis-

eases such as diarrhea or pneumonia, for which proper treat-

ment and diagnosis could save lives. Although the death rate 

of children under 5 declined significantly from 1990 to 2000 

(11% decrease globally), even now more than 10 million chil-

dren die every year without making it to the age of five.1 Given 

this situation, the UN announced the "Millennium Development 

Goals (MDGs)" as its goals for the 21st century international 

community during the United Nations Millennium Summit held 

in 2000. Table 1 shows the major goals. The UN made a public 

commitment2 in aiming to realize 8 goals, 18 targets, and 48 

indexes by 2015. As shown in this table, developing countries 

with large impoverished populations have an extremely high 

need for early, appropriate medical treatment in addition to hy-

gienic management. At this point, the most important aspect 

that must be considered is whether the technologies required 

for these purposes can be accessed in these regions.

In the first session of this series, "Fiber Sheet Drug Ad-

ministration" (July/August 2017), we explained that effectively 

using safe, secure plastics (polymers) to deliv-

er conventional anti-cancer agents has shown 

the potential to provide a strong anti-cancer 

effect with few side effects, even without us-

ing expensive anti-cancer drugs. In the second 

session, we will explain how unique, smart 

polymers are being used to develop an early 

diagnosis system that can be deployed in en-

vironments without sufficient infrastructure and 

an example thereof.

Halve the population ratio living on less than US $1 a day

Achieve universal primary education
Eliminate gender differences among boys and girls in primary 
and secondary education
Reduce the mortality rate of children under the age of 5 to one-third

Reduce mortality rate of mothers during pregnancy and birth to one-quarter

Prevent the spread of HIV/AIDS, malaria, and other infectious diseases

Safe drinking water and improved hygienic facilities

Promote global partnerships for development of medicine and communications infrastructure

Table 1 Major Millennium Development Goals (MDGs)
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Light Diffusing Film Formed of a Refractive 
Index Distribution Structure

Photofunctional Materials Lab.
Product Research Dept.
Research Center
LINTEC Corporation

Baku Katagiri
PSA and Cutting-edge PSA Applications

Session 5

1. Introduction
We have recently seen more examples of products that apply 

light diffusion control reach the market. The display field, in 

particular, has seen many such examples, where these tech-

nologies are applied to transparent LCD backlights, reflective 

display light diffusing panels, and projection screens for the 

purpose of increasing the viewing angle and brightness. In ad-

dition, we have seen examples of such materials used in the 

lighting field to equalize LED light and such materials used in 

the architectural field to capture natural light and protect pri-

vacy.

Typical light diffusing films include particle dispersion 

types1 and surface geometry types2, but these films cause the 

incident light to isotropically diffuse with a Gaussian luminance 

distribution in the straight transmission direction. As such, ap-

plications that require greater diffuse light control cannot al-

ways realize the required performance with these films. Specif-

ically, greater control more efficiently diffuses the incident light 

in the observer direction by controlling the diffuse transmission 

and straight transmission depending on the angle of the inci-

dent light.

In order to realize such advanced diffuse light control, we 

looked at the concept of light diffusing films that contain an in-

ternal refractive index distribution structure.3, 4 Using an original 

material composition and production method, we developed 

Anisotropic Diffusion Film (ADF), which diffuses light anistropi-

cally (linearly) using a refractive index distribution louver struc-

ture, and Isotropic Diffusion Film (IDF), which diffuses the light 

isotropically using a refractive index distribution column struc-

ture (Fig. 1). In this article, we provide an overview of ADF and 

IDF, and look at some of the applications.

2. ADF and IDF Optical Properties
2.1 ADF Optical Properties
Standard particle dispersion light diffusing films will cause the 

incident light to isotropically diffuse with a Gaussian luminance 

distribution. Meanwhile, ADF is unique in that it diffuses the 

light linearly and switches between diffuse transmission and 

straight transmission depending on the angle of the incident 

 

Point Light Source

(a) ADF (Louver Structure) (b) IDF (Column Structure)

ADF IDF

Point Light Source

(a) Conceptual Image

(b) Diffuse Transmission

(c) Straight Transmission

ADF

Figure 1 Light Diffusing Films With an Internal Refractive 
Index Distribution Structure

Figure 2 Relationship Between ADF Diffuse 
Transmission and Straight Transmission
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Basic Course on Instrumentation and 
Control in the Converting Process

Session 39

20. Review: Automatic Control 
Textbooks and Practice 
(continued)

20.8 Elements Used as Control Actions
Besides the elements described in the previous sessions, text-

books on control also cover proportional control elements, in-

tegral control elements, and derivative control elements. Even 

so, it is more practical to handle these elements as control 

actions of the control equipment than to handle them as el-

ements of the process. In this session, we will introduce the 

functions and dynamic characteristics of these control actions 

as part of web and strip control using Bode diagrams.

(1) Proportional Control Action (P-action)
Also called proportional position action, P-action is propor-

tional to the deviation. Figure 472 shows the step response 

for P-action. Output y(t) is equal to input control deviation e(t) 
multiplied by constant gain Kp.

The Laplace transformed transfer function is

(1)

Figure 473 shows the Bode diagram for P-action, which 

is the same as that shown in all textbooks. Over the entire 

frequency range, in decibels the gain is constant at 20 log KP 

(dB). The phase shows no lag and is 0 (deg).
Although the P-action of the control equipment some-

times contains a first-order lag element, if the first-order break 

=Output y t
Input e t

K: ( )
: ( ) p

t

Output
Input

e(t)

Kpe(t)

Figure 472 Step Response P-Action

KG(s)= p
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Figure 473 Bode Diagram for P-Action
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Session 1
Application to Decoration in the Graphic Arts

The Potential of Screen Printing

President, SP-Solutions Co., Ltd.
sano@sp-solutions.com

1. Introduction
Screen printing has been used for more than 60 years in a 

wide range of fields, including electronics, graphics, and in-

dustrial printing. Even today, however, it is unfortunately seen 

as a printing method that is difficult to control and that requires 

the skill of an expert. Of all printing methods, screen printing 

inherently has the highest stability, so this negative image is 

unwarranted.

More recently, the authors have conducted hand-printed 

demonstrations at exhibitions around the world, as shown in 

Figure 1, to introduce the fact that manual screen printing can 

print fine lines of 30 μm if the mask and ink are optimized. By 

allowing many people to experience screen printing, we hope 

these demonstrations serve as an opportunity to understand 

the high stability and potential inherent to screen printing. It is 

now time to change how we see screen printing and recognize 

anew that screen printing itself is not difficult to control, but 

that the control method used until now was mistaken.

In fact, the reason screen printing in many fields until now 

has been thought of as difficult to control is because screen 

printing has been used without optimizing the process. In the 

offset and gravure printing industries, many companies al-

ready know the technical limits and print at a high level, but 

in the case of screen printing, an extremely large number of 

companies are complacent to use screen printing at a level 

that is far from its technical limit. Why is this? Perhaps this is 

because without recognizing that there is even a technical limit 

to screen printing, these companies have determined within 

a narrow range of common knowledge based on their expe-

rience with screen printing that they have reached a limit to 

what effort alone can achieve in producing better results than 

in the past.

In the screen printing industry, there are many “trick-like” 

and “superstition-like” techniques that have been acquired 

over the years. In many cases it is not clear why these tech-

niques work. These types of techniques are born under certain 

conditions based on past experience, and will become com-

pletely useless when the type of ink or screen mask changes, 

or even produce the opposite results. Now we must review 

this old way of thinking and consider the principles and true 

nature of screen printing as a process technology as we work 

to achieve the inherent technical limit based on an understand-

ing of these.

There is a theory in screen printing called the “Paste Pro-

cess Theory,” which is an approach to considering the screen 

printing process from the perspective of the printed ink and 

paste itself. The author has repeatedly hypothesized and ex-

perimented with this theory to establish it as a practical way 

of thinking, and has demonstrated it at many printing sites. 

As long as our goal is to apply high-quality screen printing in 

the electronics, graphics, industrial printing, or textile printing 

fields, for example, this way of thinking is applicable every-

where.
Figure 1 Image of a Hands-on Demonstration for 

Manually Printing 30 μm Line Widths
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