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During 2018, Japanese converting equipment 
manufacturers posted near historic revenues and 
saw back-logs for equipment delivery of up to 
a year. Despite the breadth of the converting 
industry, this imbalance in supply and demand 
stemmed primarily from increased capital in-
vestments in production equipment for electric 
vehicle batteries in Asia, electronic components, 
and the stability of food packaging. This situ-
ation is expected to continue for several years, 
where technical developments in electric vehicles have attracted much atten-
tion because they are anticipated to have a significant impact on the future 
direction of Japan’s converting industry. But there are caveats.

For example, 2018 was also a year that saw major earthquakes, typhoons, 
and other natural disasters that led to numerous power outages throughout 
the country. Which of course brings to light the risks of dependency on elec-
tricity. Although we take the availability of electricity for granted, in truth 
electricity relies on a complex supply network of power stations and power 
lines. And how many more power plants would we need if the entire world 
shifted to electric vehicles? Or is this even possible? So despite the benefits 
that electric vehicles have brought to the converting industry thus far, we 
must be aware of these limitations when considering exactly how technical 
developments in electric vehicles will impact the future of the industry.

Another major topic in Japan during 2018 was microplastics. Given that 
Japan is one of the major consumers of plastics, local governments here 
have made significant efforts to collect and incinerate plastics discarded 
from homes and businesses. Although these efforts have made it difficult for 
regular consumers to see on a daily basis just how plastics are harming the 
oceans, a strong awareness of the environment is still important for produc-
ers. And the converting industry is no exception. It must continue to work 
towards eliminating contamination from inks, adhesives, coatings, and ad-
ditives; more effectively reuse plastics and biodegradable films; and reduce 
loss and waste.

Given the efforts of companies to identify the issues and factors required 
to better utilize IoT and AI, improve the benefits of these for the consumer, 
and be more open about problems, 2019 looks like it will serve as another 
major turning point towards growth for the converting industry around the 
world. This is particularly true if these efforts are 
successful in that they should support those in 
the converting industry involved with electron-
ics.
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Sheet-fed Water-based Inkjet Printing System  
Unveiled During the 2018 Future Creation Exhibition

KIT-CC
www.kit-cc.net

During November 10th and 11th, 2018, Nishii Co., 
Ltd., one of the largest paint retailers in Western 

Japan, held its 2018 Future Creation Exhibition at the 
Fukuoka Kokusai Center in Fukuoka Japan. Held as 
the successor to their biannual paint show, the event 
hosted 160 companies in four zones, namely the Labor 
Shortage Zone (50 companies), the Environment 
Zone (53 companies), the Lifestyle and Health Zone 
(45 companies), and the Disaster Prevention and 
Safety Zone (12 companies). As one of the partici-
pants in the Environment Zone, KIT-CC exhibited a 
new sheet-fed inkjet press in order to uncover the 
potential for inkjet printing as an on-demand deco-
ration technology for interior and exterior building 
materials and as a replacement for more environ-
mentally damaging painting. Kenji Tomita, president 

of KIT-CC, also spoke during the seminar sessions on 
the theme of applying water-based inkjet technology 
and the company’s role as an inkjet technology inte-
grator.

Direct Printing of  
Kao LUNAJET Ink on Aluminum Plates
KIT-CC first unveiled their inkjet printing system during the 

Converting Technology Exhibition held in February 2018 to 

show the potential for directly printing Kao Corporation’s wa-

ter-based LUNAJET inks on aluminum cans. As part of their 

exhibition, they used a see-through printer design to display 

the inkjet printing system itself, which allowed KIT-CC to make 

a strong impact on the industry given their openness regard-

ing their technology. Similarly, their exhibitions and demonstra-

tions along with Kao during the Chemical Material Exhibition 

held in May, with D.I.Engineering Corporation during Drink 

Japan in June, and again with Kao during IGAS 2018 in 

July, drove KIT-CC’s name-recognition to new heights.

The model they demonstrated during the Future Cre-

ation Exhibition was designed to directly print YMCK im-

ages using LUNAJET inks onto aluminum plates (W50 × 

L200 mm, 0.3 mm thick). In this case, the machine was 

equipped with a Konica Minolta, Inc. 56 mm printing 

width line-type inkjet head (formerly a Panasonic technol-

ogy). The water-based inks require a preheating system, 

so the machine was also equipped with a silicone rubber 

heater located below an A4 sized pure aluminum plate. 

This aluminum plate is heated to 90°C, but printing can 

begin as soon as the aluminum plate to be printed reach-

es a certain temperature. In addition to demonstrating the Sheet-fed Inkjet Printer
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New Business Projects Focus on  
Cosmetics and Roses in International Markets

SOMAR Corporation
www.somar.co.jp

Along with developing and manufacturing ad-
vanced films and functional materials, SOMAR 

Corporation provides precision wet coating, sand-
blasting, resin blending and grinding, and other con-
verting related services as a subcontractor. Until 
recently, the company’s business locations have 
been concentrated in Asia, but they have also been 
increasing the number of locations in North America. 
With his bold ideas and ability to take action, however, 
Futoshi Sotani, representative director of SOMAR, 
has been driving the company beyond these loca-
tions and business sectors into areas with which they 
have had no previous experience. In this light, we 
spoke to Mr. Sotani about the direction in which he 
is taking the business globally, his expectant growth 
fields, and his future outlook.

Strength in New Grades  
of Epiform for Building Materials
Utilizing their chemical substance molecular design technol-

ogies, SOMAR operates as a developer and manufacturer of 

advanced materials, functional films, industrial chemicals, and 

other unique products. In addition to producing manufactured 

goods such as circuit boards, electronics, optical equipment, 

automotive electronics, paper making chemicals, and food in-

gredients, more recently they have been placing their energy 

into bio-technology research and development as a way of 

paving the way for new business. On the other hand, howev-

er, SOMAR also operates as a trading company that supports 

the development of markets for promising technologies and 

products, both in Japan and globally. “We currently employ 

a total of around 450 people in our locations throughout the 

world,” comments Mr. Sotani, “but I doubt there are very many 

companies that operate over such a broad scope at this scale. 

Thanks to this diversity, however, we are always in a position 

where at least one of our products in one field or another is 

constantly driving business. In fact, this has meant that we 

have generally seen continuous growth since the time I was 

appointed representative director.”

Having only entered the company some ten years ago, Mr. 

Sotani assumed leadership of the SOMAR seven years ago. 

Surprisingly, his business cards also indicate that he is a US 

Certified Public Accountant (U.S. CPA), an accreditation he 

acquired after graduating from university in Japan, and study-

ing abroad in Canada and the US. After returning to Japan, he 

joined Deloitte Touche Tohmatsu LLC, one of the four major 

global audit firms. During this time he was involved in auditing 

Futoshi Sotani
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Customized Plastic Welding and Bending  
for Large Parts and One-off Items All Done by Hand

PLABOTEC
plabotec.com

Unlike other plastics fabrication 
companies, PLABOTEC does 

not use molding and mechanical 
forming process, but works the 
plastic by hand. Specifically, they 
utilize manual plastic welding tech-
nologies and bending processes 
to fabricate customized products 
in line with their customers’ needs, 
whether it be for one-off items or 
for large parts. Their hand-working approach also 
eliminates the need to produce die-molds, which 
offers advantages in terms of lower cost to their 
customers. Moreover, they can work with various 
types of plastic, including polyvinyl chloride (PVC), 
polypropylene (PP), polyethylene (PE), polyeth-
ylene terephthalate (PET), polycarbonate (PC), and 
acrylic (PMMA). Given their unique approach, we 
visited PLABOTEC to speak to Yoshio Yamamoto, 
who founded PLABOTEC in 2013 based on his many 
years of involvement in plastics fabrication, about the 
advantages of the company’s hand-working technol-
ogies and business development.

Utilizing Hand-working Technology
Located one hour from Osaka by express train, PLABOTEC is 

situated in the scenic surroundings of Kainan City in Wakaya-

ma Prefecture. Kainan City is located just south of Wakayama 

City, where the Kuroe District of Kainan City is also known as a 

production center of Kishu Lacquer ware.

Born in Kainan City, Mr. Yamamoto joined a plastics fabri-

cation company after graduating from high school, where he 

spent the next 30 some years involved in welding and bending 

plastics by hand. Although he had originally considered start-

ing his own workshop in 2007, the fear of recession stemming 

from the global financial crisis at the time led him to shift gears 

and spend the next few years preparing before going out on 

his own. It was in 2013 that he ultimately took this step.

“Many other companies work with plastics using machin-

ing centers and lathes,” explains Mr. Yamamoto, “so I want-

ed to do something different. Which was why I thought that 

hand-working would be advantageous.” The company name 

of PLABOTEC is taken from the first letters of PLASTIC, LABO-

RATORY, and TECHNOLOGY. As a research center for plastics 

fabrication technology, the name also includes the concept of 

developing technologies and products. Currently, PLABOTEC 

is run by Mr. Yamamoto, his wife, and his second son.

PLABOTEC's Workshop

Yoshio 
Yamamoto
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excrement. When it came to designing aspects like the color, 

they worked with a designer that was specialized in this area to 

create a design with a trendy appearance suited to placement 

in living spaces. The rounded corners made by bending are 

also attractive.

In terms of creating a saleable product, they received the 

cooperation of pet shops and pet cafes where customers can 

interact with animals. Although they initially developed this 

cage for hedgehogs and flying squirrels in targeting a niche 

DEOX Pet Cage With a Deodorizing System. Bending 
Gives the Corners (left) a Rounded Shape

Mr. Yamamoto at 
Work Welding

market, after building up a track 

record they also hope to target the 

larger markets for cats and dogs.

Thoughts on the 
Evolution of 3D Printers
The hand-techniques with which 

PLABOTEC works are excellent for 

making one-off parts, but 3D print-

ers are another technology that 

offers advantages for low-volume 

production. Mr. Yamamoto also ex-

pressed his thoughts in this area.

“We also operate a 3D printer,” says Mr. Yamamoto, “which 

we use for making prototypes. Even so, I think that 3D printers 

need to become more convenient if they are to be used as a 

true machine tool. Larger machines are also needed to pro-

duce large parts, and the types of plastics that can be used 

at present are limited. So I think there are still challenges in 

producing satisfactory customized parts. If the surface gloss 

and transparency of the finished 3D printed parts achieves 

the level of acrylic plates, I also think that 3D printers will find 

greater use in a wider range of areas. Until these challenges 

are overcome, however, I think that our work will continue to 

serve a purpose.”
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Adding a UV Exposure Unit and Establishing a Clean Environment to 
Enhance Prototyping and Development Capabilities

EIWAKAKOU CO., LTD.
www.eiwakako.co.jp

EIWAKAKOU CO., LTD. is an independent con-
verter in Japan whose strengths lie in prototyping 

and development of high added-value products. Op-
erating its coating-lamination lines and slitters in a 
clean environment, today the company is primarily 
involved in converting work related to electronic 
components, automotive interiors, and building 
materials. Over the past few years, however, EI-
WAKAKOU has also seen their technical capability 
enhancement initiatives produce solid results and 
steady performance growth. Likewise, Tomoyuki Ya-
mashita, chairman of EIWAKAKOU, likes to express 
the ability of the company to effectively utilize its 
prominent technological capability in niche fields 
with just 90 employees with the phrase, “Even one 
small grain of Japanese pepper is sharp and spicy.” 
In June 2018, Muneaki Yamashita was appointed as 
the third president of EIWAKAKOU. We took this op-
portunity to speak to him about the recent business 
trends and his future outlook.

Successful General Shareholders’ Meeting
Currently 44 years old, Mr. Yamashita began his career at EI-

WAKAKOU in the production department. After serving for a 

time as plant manager, he focused on sales activities during 

his time as general manager. In June 2018, he was appoint-

ed to the top position in the company. This past November, 

EIWAKAKOU successfully held its first general shareholders’ 

meeting since Mr. Yamashita’s appointed as president without 

delay.

Founded in Katsushika-ku, Tokyo, in 1963, EIWAKAKOU 

moved to its current location the following year and has un-

dertaken prototyping and subcontracting work ever since. The 

serene countryside that once spread out around the company 

has been transformed into housing developments, however. 

This change has required the company to take appropriate 

measures to deal with odors and noise so that they can op-

erate 24 hours per day. “Even so, I think the advantages of 

the location are significant,” says Mr. Yamashita. “The closest 

station to our plant is only 20 minutes by train from the center 

of Tokyo, and there is no question the easy access is one of the 

reasons our clients choose us. So I do not think we will move 

from this location in the future.”

Of the many types of converting work that the company 

handles, the core of the business today includes automotive 

interior decorative films, process films used in the production 

of electronic components, and functional films for building ma-

terials. “These films have helped the company realize steady 

growth over the past few years,” states Mr. Yamashita.

One of the factors behind the growth in this type of work is 

Muneaki Yamashita, President of EIWAKAKOU
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New T-die Extrusion Lamination Equipment  
Offers Rapid Automated Thickness Deviation Control

Sumitomo Heavy Industries Modern, Ltd.
www.shi.co.jp/modern

Based in Yokohama City, Kanagawa, Japan, Sum-
itomo Heavy Industries Modern, Ltd. (SHI Modern) 

expanded their Futtsu Plant located in Futtsu City, 
Chiba, Japan, in 2018 as part of their Medium-term 
Management Plan. Although this move was made in 
part to achieve their target of ¥8 billion in sales as 
stated in this Plan, the future goal for this move is 
targeted at increasing sales to ¥10 billion. Similarly, 
the company began operating the latest generation 
of their combination lamination, cast, and sheet test 
line at their Headquarters Plant in Yokohama. In aims 
of supporting the development of new products and 
mass-production testing, they also introduced and 
demonstrated their latest T-die technologies to the 
many participants during a private show held from 
October 3–5, 2018, at their Headquarters Plant.

One of the new T-die technologies that they featured during 

this show was the “Automated Pneumatic Film Thickness Con-

trol T-die” equipped on their combination lamination, cast, and 

sheet test line. One of the specific issues with extrusion film 

forming that this system was designed to resolve is thickness 

deviation. In this case, the T-die is designed with a control sys-

tem that has the ability to rapidly respond to film thickness 

deviation. As one of the more well-known types of T-die film 

thickness control systems, the heat-bolt requires several min-

utes to respond to changes in film thickness, which necessarily 

results in loss during this time. In contrast, in automatic-mode 

SHI Modern’s newly developed pneumatic system is able to 

respond to changes in film thickness within a few seconds and 

automatically correct for thickness deviation. In this way, the 

system converges on the target range in a few minutes and is 

able to maintain the film thickness at a stable precision after-

wards.

SHI Modern also displayed a demonstration model of their 

Smart Chamber sealed anchor coating system. In this case, 

the fully-sealed design prevents adhesive splattering at high 

speeds. Through a demonstration using circulated water, they 

featured the fact that the system remains tightly sealed even at 

high-speed. Although the maximum operational speed listed 

in the catalog is 400 m/min., during the demonstration they 

showed how stably the system performs at 600 m/min.

Other details of the show were covered in the Nov/Dec 

2018 issue of Convertech International as part of the interview 

with Yukio Kurokawa, president of SHI Modern.

Smart Chamber Remains Sealed  
Even at High Speeds of 600 m/min.

Visitors Watch as a Display Monitor Shows  
the Rapid Control Response to Thickness Deviation

The Latest T-die Equipped on a Test Machine

January / February 2019     Convertech International 21

http://www.shi.co.jp/modern


Exhibition Preview

Show Title: Converting Technology Exhibition 2019
  Convertech JAPAN, neo functional material (Materials zone, Neo functional  
  paper/fiber zone, Light-weighting materials zone, Prototyping/Contracting  
  zone), JFlex, 3Decotech Expo, Advanced Printing Technology Exhibition
Date:  January 30 (Wed.) - February 1 (Fri.), 2019, 10:00 - 17:00
Venue: Tokyo Big Sight East Hall
Organisers: Converting Technical Institute
Co-organisers: JTB Communication Design, Inc.

Cross-border, Cross-industry

As a central part of manufacturing, converting technologies impact the quality of all products, from food and medical 
packaging, to films and components in the electronics field and automotive battery materials.
Now that we have entered the era of IoT, the diversification and increased complexity of technological innovation and 
market needs are accelerating. Likewise, there is no guarantee that today’s industry leaders will continue to maintain 
their position in the future, as has been shown by the successful entry of Google and Baidu into the automotive 
industry. These changes are not in the future, but occurring before our very eyes.

We, however, see these upheavals in society as business opportunity.
Thus it is our hope to continuously track this changing world as a location to work with you in contemplating new 
ways of manufacturing that cross borders and industries, and in creating and disseminating new value.
Join us and broadcast the value you create through manufacturing - your very DNA - from Tokyo to the world.

22



Exhibition Preview

About Exhibiton

The Converting Technology Exhibition is now approaching its 32nd year in operations since originally being 
launched in 1987 as CMM Japan, the 1st International Converting Machines and Materials exhibition. Over 
the 10 years since CMM JAPAN was split and renamed Convertech JAPAN and neo functional material in 
2008, the converting industry has made major technological strides and seen its markets globalize. As such, 
Convertech JAPAN and neo functional material are now held together with the Advanced Printing Technology 
Exhibition, the 3Decotech Expo, and JFLEX under the umbrella of the Converting Technology Exhibition.

While maintaining a focus on the fundamental converting technologies of coating, laminating, and slitting, 
the latest evolution of this exhibition has taken a direction that keeps an unwavering eye on manufacturing 
as a whole in order to create new value.

Japan’s technology-oriented approach to manufacturing has evolved the converting industry here into 
a unique field that is grounded on refining technology. But this exhibition goes beyond a focus on those 
technologies related to quality to incorporate those focused on functionality.

In all countries, markets grow and adopt new values, while the quality of life and living environments 
experienced by consumers continuously change. In this light, we hope you take this opportunity to attend 
the Converting Technology Exhibition in order to discover the technologies demanded by these changes.

• Materials zone
• Neo functional paper / f iber zone
• Light-weighting materials zone 
• Prototyping / Contracting zone

• Small lot multi-production zone

Light-weighting materials zone
Prototyping / Contracting zone

Neo functional paper / fiber zone
Materials zone

Converting Technology Exhibition

Organizer: Converting Technical Institute            Co-organizer: JTB Communication Design, Inc.

20191.30（Wed.）〜2.1（Fri.）
Tokyo Big Sight 
East Hall 2-3
10:00-17:00

 Floor Layout    East Hall 2-3

Exhibitors

300 Companies / 650 booths
Visitors
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THINK LABORATORY to Exhibit Its Latest FXIJ Inkjet Printer  
Ahead of Full-scale Production During Convertech JAPAN 2019

THINK LABORATORY CO., LTD.
www.think-lab.com

With full-scale production of their FXIJ inkjet 
printer scheduled to begin in April, THINK 

LABORATORY CO., LTD. has been working feverishly 
to complete the production and assembly plant lo-
cated at its headquarters in Chiba, Japan. In antici-
pation of the launch of sales and rentals this spring, 
THINK LABORATORY will use Kao Corporation and 
other water-based pigment inks to demonstrate their 
1080 mm wide model, offering the widest printing 
width at present, during Convertech JAPAN 2019 
at Tokyo Big Sight from January 30 to February 1, 
2019. As part of their exhibition, they will also op-
erate a packaging machine to demonstrate how the 
film substrates printed with the FXIJ can be formed 
into pillow packages and filled in order to present the 
entire process from digital printing to packaging to 
the converters, food packaging producers, Web to 
Print service providers, and others at the show.

Counting Down to the Official Release
As the world’s only supplier of the New FX Series, a fully-au-

tomated gravure cylinder making system that utilizes laser ex-

posure, THINK LABORATORY has also embarked on a new 

direction by developing an inkjet printing system designed to 

print the water-based pigment inks being developed by Kao. 

Over the years, THINK LABORATORY has exhibited the prog-

ress in their FXIJ concept ahead of their competitors during 

milestone exhibition. For example, in October 2016 they un-

veiled the second prototype unit at TOKYO PACK, and in 

January 2017 they unveiled a model with an improved drying 

and control system at Convertech JAPAN 2017. Similarly, in 

February 2018 they announced that Bourbon Corporation had 

adopted the FXIJ to print the Bottle Snacks sold in vending 

machines at Convertech JAPAN 2018. More recently, at twice 

the width of the original 540 mm units, they unveiled the first 

wide-format water-based inkjet printing unit as a world-first 

during TOKYO PACK in October 2018.

Although several companies have made the decision to 

purchase FXIJ models during this time, THINK LABORATO-

RY has held off on delivery until they have been able to fully 

confirm the system’s printing performance over the long-run, 

improve ink adhesion on the substrate, and overcome issues 

related to drying efficiency and energy use. Although it has tak-

en them some time to undertake these challenges, they have 

done so by repeating various tests using the five FXIJ units 

located at the company. At this point, however, THINK LABO-

RATORY has finally entered the stage of taking concrete steps 

towards the FXIJ’s official release.

Producing 60 Units Per Year
Scheduled for completion this March, THINK LABORATORY 

began constructing the new FXIJ production plant last Octo-

ber at a total investment cost of approximately ¥2 billion. The 

two story steel frame building will have a total floor area of 

4,500 m2, where the first story will house the new machine 

tools used to build the FXIJ frames and tool the parts. Mean-

while, the second story will house the assembly floor. An ele-

vator with a maximum load capacity of six tons will be used to 

lower the completed machines to the first story for shipment. 

The plant will go on line in April, at which time it will begin pro-

ducing five units a month for a capacity of 60 units shipped per 

year if all goes smoothly.FXIJ Printing Tests Are Conducted Daily
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Rental Option
Like other manufacturers, THINK LABORATORY originally only 

considered selling the printing machines, but given the high 

cost of digital printing machines, the need to handle potential 

problems, and the issue of handling the machines when they 

reach the end of their usable life, THINK LABORATORY decid-

ed to offer a rental option. In this way, they hope that this option 

will enable many more companies to use water-based inkjet 

printing machines.

When full-scale production begins, THINK LABORATORY 

will offer two FXIJ models with a resolution of 600 × 600 dpi—

the type 540 (540 mm printing width) and the type 1,080 (1080 

mm printing width). The cost of renting the machines in Japan 

will include a contract fee of ¥5 million (inclusive of substrate 

and post-process quality tests, as well as operator training 

fees) and a monthly rental fee of ¥1.1 million for the type 540 

and ¥1.65 million for the type 1080. The rental fee also includes 

maintenance support. The minimum contract length will be five 

years, where the total cost over a five year period only comes 

to ¥71 million for the type 540 and ¥104 million for the type 

1080. This cost is fairly inexpensive compared to existing digi-

tal printing equipment for flexible packaging. Although the wa-

ter-based pigment ink costs are not included in the rental fee, 

THINK LABORATORY is also considering a discount system 

based on the volume of ink purchased per month.

Best Mix of Gravure and Digital
In several respects, Tatsuo Shigeta, 

president of THINK LABORATORY, 

feels that the FXIJ will change the way 

in which printing companies ideally op-

erate. “Each gravure printing machine 

today,” explains Mr. Shigeta, “requires at 

least two operators, who can only print 

five or six jobs per day if they work over-

time. The large number of short-run jobs 

today, however, means that the average operational rate is like-

ly below 50%.”

As such, THINK LABORATO-

RY set out on the FXIJ project with 

the goals of realizing a high quali-

ty machine that ensures the FXIJ is 

maintenance free, developing a spe-

cial ink with the help of different ink 

producers, and reducing the burden 

of short-run printing jobs of under 

2,000 m, which are a challenge for 

the flexible packaging printing indus-

try today.

“By using the FXIJ to handle 

short-run jobs,” explains Mr. Shigeta, 

“printing companies can increase the 

operational rate of their gravure print-

ing machines. One operator can also 

run two FXIJ units, which means that 

one operator will be able to handle 

about 20 jobs per day without over-

time. Even new employees can be 

Inkjet Printing Machine Plant  
Currently Under Construction  

(this photo was taken at the start of December 2018)

FXIJ Models and Specifications

Model type 540 type 1080

Resolution (dpi) 600×600 1200×1200* 600×600 1200×1200*

Substrate Width (mm) 600 1100

Printing width (mm) 540 1080

No. of Inkjet Printheads 25 50

No. of Colors 5-color (CMYK + W) 5-color (CMYK + W)

Inks Water-based Pigment Inks Water-based Pigment Inks

Printing Speed
CMYK+W 20-40m/min 20-40m/min

CMYK 40-60m/min 40-60m/min

Main Unit Size

W (mm) 2200 3500

L (mm) 6000 6000

H (mm) 2100 2100

Total Size**

W (mm) 3000 3000

L (mm) 3000 6000

H (mm) 2200 2200

Electrical 

Consumption (kW)

Basic 

Control
5 5

Drying 30 60

Total 35 65

*Scheduled for release in the spring of 2019

**Ink tank, hot-air blower
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trained to operate the machine, which is important given the 

increasing severity of labor shortages. The FXIJ can also oper-

ate automatically during the night.”

In this way, Mr. Shigeta feels that the best mix of gravure 

printing and the FXIJ will enable converters to increase their 

overall productivity. Specifically, inkjet printing machines can 

reduce the burden of handling cylinders, replacing inks, and 

cleaning equipment that is undertaken by the operators, as 

well as reduce the frequency of cylinder making. Inkjet printing 

also eliminates the need to store cylinders for jobs that may not 

come up again for months, or as long as two years in some 

cases. Meanwhile, inkjet printing is also able to reduce the 

200–300 meters of loss required for registration at the start of 

printing, as well as to help reduce packaging waste.

In terms of those who order flexible packaging materials, 

the FXIJ should also serve as a reliable partner. “The FXIJ will 

support those customers who are faced with the fierce com-

petition over securing shelf space at retail outlets, which re-

quires them to focus on rapidly introducing new products to 

the market,” explains Mr. Shigeta. “Moreover, the water-based 

pigment inks used by the FXIJ are currently being developed 

to offer the same quality as gravure inks. So in the near fu-

ture these inks might also drive gravure towards water-based 

printing as well in part because they do not require explosion 

proofing measures.”

Establishing a Convenient Testing Environment
THINK LABORATORY operates a dry laminator (ORIENT 

SOGYO CO., LTD.), non-solvent laminator (UTECO), slitter 

(Hagihara Industries Inc.), hot-air shrink tunnel (Nippon Tech-

nology Solution Co., Ltd.), shrink butt seamer (Webcontrol Ma-

chinery), and a sheeter (Webcontrol Machinery), so can offer 

testing services that cover everything from printing to packag-

ing. For this reason, THINK LABORATORY is visited frequently 

by converters, gravure printers, gravure cylinder makers, and 

food producers to test the FXIJ. If necessary, they also plan to 

install packaging equipment in the future to establish an even 

more convenient test environment.

Meanwhile, THINK LABORATORY is working to develop a 

higher resolution FXIJ. At the earliest, they plan to add 1,200 × 

1,200 dpi models to the existing type 540 and type 1080 line-

up this spring. Similarly, they are also working with several re-

lated manufacturers to develop models that can offer surface 

printing and that can print boil and retort packaging.

Although the details have yet to be announced, during 

Convertech JAPAN 2019 THINK LABORATORY will demon-

strate snack filling and packaging in collaboration with Omori 

Machinery Co., Ltd., a packaging machinery manufacturer. In 

this case, the demonstration will include forming pillow pack-

ages from rolls of films laminated with a sealant film by THINK 

LABORATORY and printed on the FXIJ.

The FXIJ operators who will demonstrate the machine 

during the event will be Ms. Jo, of China, and Ms. Hamiza, of 

Malaysia. Both women graduated from university in April 2018 

and were placed in charge of operating the FXIJ immediately 

after entering the company.

Impresos of Chili Installs a New FX3
Along with these developments in THINK LABORATORY’s ink-

jet printer business, the company has also focused on sales of 

its New FX3 fully-automated gravure cylinder making system. 

In fact, Impresos Industriales of Chili recently became the first 

company in South America to have installed a New FX3. Im-

presos is primarily involved in producing packaging for export, 

but until this point had only worked with flexo printing. The lim-

itations they faced in setting themselves apart from competi-

tors using flexo alone led them to install gravure printing equip-

ment and embark on solvent based gravure printing. Currently, 

they operate a UTECO NEXT 450 gravure printing machine 

and a THINK LABORATORY New FX. The sample images (see 

SheeterShrink Butt Seamer
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photo) were printed with Sun Chemical inks and 

175 lpi gravure cylinders (14 µm CMYK cell depth 

and 16 µm white cell depth). The images were 

reverse printed at 200 m/min. and surface coated 

with varnish.

“Although Impresos has only recently taken 

on the challenge of gravure printing over the past few months,” 

says Mr. Shigeta, “they have already begun shipping packag-

ing materials. A similar example was Cofta Mouldings of the 

Philippines. Originally this company was involved in music and 

video media, like CDs and DVDs, but as demand fell they de-

cide to shift into flexible packaging gravure printing as a new 

business. Despite having had absolutely no prior printing ex-

Gravure Printed Samples Provided by Impresos

Ms. Jo Will Explain the FXIJ  
During Convertech JAPAN

perience, they installed a New FX3 and a W&H gravure printing 

press, which they now operate at 400 m/min. They are ex-

panding their business splendidly and serve as a good exam-

ple of how a company can start working with gravure printing 

even without experience. There are many companies that have 

adopted gravure printing in developing countries, so we want 

to give them our full support with the New FX3.”
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Printing Images of Japan’s Seasons For NIVEA Creme Cans  
Using Water-based Inkjet and Adhesive Film Labels

Nivea-Kao, Co., Ltd., Kao Corporation, MasterMind Inc., LINTEC Corporation, Fuji Seal International, INC.

One of the aspects that must be considered 
when adopting a new decoration technique is 

the impact that it will have on the brand image. In 
this respect, the new approach to decorating the lim-
ited-design NIVEA Creme skincare cans released in 
Japan on October 19, 2018 by Nivea-Kao, Co., Ltd. 
was highly successful. In this case, Kao Corporation’s 
LUNAJET water-based pigment inks were used to 
print illustrations representing Japan’s four seasons 
onto adhesive labels, which were then applied to the 
top of the lids of the NIVEA Blue aluminum cans. As 
part of this project, which launched in March 2018, 
MasterMind Inc. handled the inkjet printing work, 
LINTEC Corporation supplied the adhesive film, and 
Fuji Seal International, INC. took charge of managing 
the overall process, including laminating, die-cutting, 
slitting, and label application, as well as delivery of 
the final product. We spoke to the Kao Group and 
the companies that participated in this project about 

being the first in the world to adopt film labels printed 
with water-based inkjet printing.

Limited-design Cans Designed  
by Momoko Sakura as the First Step

Each September and December, NIVEA-

Kao releases highly original limited-de-

sign cans to roll-out their promotional 

campaign for the fall and winter, the 

highest periods of demand for NIVEA 

Creme. Typically, these cans are first 

coated with a primer and offset printing 

used to decorate the cans with the dif-

ferent illustrations, after which the cans 

are finished with a coating and baked. According to Ayako 

Amemiya, Brand Manager of the Business Unit 1 Marketing 

Group, NIVEA-Kao has sold limited-products in cans decorat-

ed using unique labels that customers have been fond of using 

ever since the 2012 campaigns. As the 50th anniversary of 

NIVEA Creme’s launch in Japan, however, they wanted to plan 

a special limited-design can for the 2018 season.

“Fifty years have passed since NIVEA Creme was first 

sold in Japan,” says Ms. Amemiya, “which means that those 

who have used it since the start are now mothers and grand-

mothers. So we worked with Momoko Sakura, a manga artist 

who’s work depicts Japanese families, to create illustrations 

under a three-generation theme. NIVEA Creme sold in the 

cans with these limited-designs were released on September 

8, 2018.” In this case, the limited-designs were used for three 

products, the mid-size 56 g cans, the large-size 169 g cans, 

and the 50 g plastic tubes.Momoko Sakura Designed Can (large size)
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Exhibiters at TOKYO PACK 2018 Showcase Novel Approaches  
to Paper Barrier Packaging and Biodegradable Plastics

Against the backdrop of a global focus on oceanic 
pollution caused by plastic, the plastics industry 

has found itself faced with an increasing amount of 
criticism. In this light, during TOKYO PACK 2018 a 
greater number of paper related exhibitors than in 
the past focused their displays on barrier paper, bio-
degradable plastics, and other unique concepts as 
viable alternatives to standard plastic flexible pack-
aging. Meanwhile, converters, film producers, and 
others in the converting industry energized the venue 
with a wide range of new products, including easy 
to recycle mono-material packaging, high biomass 
content inks, and other products that emphasized 
sustainability and the SDGs. Along with these en-
vironmentally-oriented concepts, there were also 
many types of new package and technology pro-
posals based on more conventional concepts.

SHIELDPLUS and Digital Printing  
Create Added-value Packages
Under the theme of innovating paper for use in a broader 

swath of applications, Nippon Paper Industries Co., Ltd. ex-

hibited a range of packages made using their SHIELDPLUS 

barrier paper. The surface of SHIELDPLUS consists of a bar-

rier material applied using a water-based coating technology 

designed specifically for paper. As a result, SHIELDPLUS has 

an oxygen transmission rate of 1–5 cc/m2･day･atm, a water 

vapor transmission rate of 5.5–6.6 g/m2･day using standard 

lamination, and an excellent aroma barrier. Moreover, it can 

be converted using standard paper bag making and forming 

equipment. Thus far, SHIELDPLUS has been adopted to pro-

duce the paper tubes used to package manalima, a cereal 

offered by Plus Alpha Consulting Co., Ltd. In fact, this cereal 

package received a Food 

Packaging Award during 

the 2018 Japan Pack-

aging Contest for being 

a sustainable container 

made entirely of biomass 

materials, having the oxy-

gen and water vapor bar-

riers required for cereal 

packaging, and having 

the ability to prevent aro-

ma from escaping. It also 

received the award for its 

high-quality appearance 

that suits the package for 

gift use.

TOKYO PACK 2018

SHIELDPLUS Package Samples
Cereal Package Made of a 
SHIELDPLUS Paper Tube
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Aiming for Double-digit Growth  
by Increasing Production Volume of Coffee Sold in Stick Packets

AJINOMOTO AGF, INC.
www.agf.co.jp

Rapid Growth in  
Products Sold in Stick 
Packets
With the greater availability of drip 

coffee at convenience stores and 

other locations, Japanese people 

are steadily seeing more opportu-

nities to drink coffee. According to 

the All Japan Coffee Association 

(AJCA), the consumption volume 

of coffee in Japan recorded new 

record highs every year over the seven years from 2010 to 

2016. Although overall consumption in 2017 was only 98.3% 

that of the previous year, according to AJINOMOTO AGF, the 

market for coffee consumed in the home is trending strongly, 

with the market expanding 103% and the unit cost per cup in-

creasing 104%. Looking more closely, consumption of instant 

coffee sold in bottles and bags, home-consumption ground 

coffee, home-consumption liquid coffee, and other large-vol-

ume products fell below the previous year across the board. 

Consumption of coffee sold in stick packets, however, in-

creased 105% compared to the previous year on a cup ba-

sis, while single-cup drip coffee packaged in individual units 

increased 103%. In other words, single-cup products tailored 

to individual tastes are driving the home-consumption mar-

ket.

“The number of dual-income families and single-member 

households is increasing,” says Narumi Fujii of the PR Divi-

sion PR Group, “so the number of households in which mem-

bers drink flavors of coffee that they like at the timing they 

like is increasing. Although the unit cost is higher compared 

Narumi Fujii

Market Trends in Home-consumption Coffee

Unit Cost 

Per Cup

Number of Cups

(compared to previous year)

Stick Packets ¥15 105%

Single-cup Ground Coffee ¥32 103%

Instant Coffee ¥7 94%

Home-use Ground Coffee ¥12 95%

Home-use Liquid Coffee ¥16 99%

Source: AJINOMOTO AGF, INC. Fall 2018 Products

The term instant coffee typically brings to mind the 
large glass jars shared by families in the home. 

More recently, however, the numbers of dual-income 
households and of families in which individual 
members eat meals together suited to their specific 
tastes have been increasing in Japan. Likewise, the 
timing that household members drink coffee and the 
flavors that they desire depend on the individual in 
many cases today. For this reason, there is a growing 
number of people who purchase coffee in single-cup 
stick packets that are available in different flavors, 
as well as ground single-cup drip coffee packs. In 
this light, AJINOMOTO AGF, INC., whose products 
account for 60% of the stick packet coffee market 
in Japan, has increased the production capacity of 
its Suzuka Plant in Mie Japan by 1.2 times as part of 
a move to achieve double-digit growth in revenues 
from products sold in stick packets.
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Labor Shortages Drive  
Sales to the Restaurant Industry
The numbers of products sold in stick packets are also grow-

ing from restaurant sales. Likewise, AJINOMOTO AGF has 

seen rapid growth in revenues from its AGF Professional se-

ries, a brand of commercial products sold in stick packets and 

launched in 2015. These instant coffees, teas, flavored teas, 

hydration beverages, and other products can be made into 

one to two liter beverages by simply dissolving the contents of 

a single packet in hot or cold water.

“More recently,” explains Ms. Fujii, “hotels, restaurants, and 

other businesses in the food and beverage industry have been 

faced with continuous and severe labor shortages, so it has 

become difficult for them to offer a variety of different beverag-

es during breakfast buffets and lunch services. Stick packets 

are lighter than liquid beverages, they can reproduce the same 

flavor regardless of who mixes them with cold or hot water, and 

they produce little waste, so their high level of convenience has 

made them very popular in these cases. Thanks to this situa-

tion, revenues from commercial-use products have attained a 

height that rivals that of home-consumption products.” AGF 

Professional stick packet products come in a wide-range of 

options, including Oolong tea, English tea, and flavored teas, 

so are expected to see greater use from restaurants.

One AGF Professional Fruit Tea 
Packet Can Make a  
One Liter Beverage

TOF-4RType TOF-6RTOF-5R

Measurement range

Measurement pitch

Measuring force
Accuracy(at 20℃)
Resolution

0.02-0.2 mm

1 mm

0.3±0.01 N
±(0.8+0.1) µm

0.1 µm

5-100 µm

0.1 mm

0.19 N (0.12N)
±0.2 µm
0.01 µm

0.03-3 mm

1 mm

0.6±0.1 N
2+2 µm

0.5 µm

0.8 N or less

1.0 µm

10-10,000 mm
AC 100-240V ± 10% 50/60 Hz
10-40 ℃ / 35-80 % (no condensation)

Measurement length
Power supply
Temperature/Humidity

TOF-4RTOF-4R TOF-5RTOF-5R TOF-6RTOF-6R

Contact Type Desk-top Film-Sheet Thickness Measuring System

Specifications Measurement Screen

Precise Thickness Measurement and Control
YAMABUN Electronics Co., Ltd.
2-13, Shinjonishi, Higashi-osaka, Osaka 578-0964, Japan
TEL. +81-6-6745-3048  FAX. +81-6-6745-8482
https://www.yamabun-ele.co.jp  E-mail: yamabun@mxa.mesh.ne.jp

Exhibit
K2019
Date: October 16-23, 2019   Venue: Düsseldorf, Germany 
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Launching HMS PP Foamed Containers on the Japanese Market

Mitsui & Co. Plastics Ltd.
www.mitsui-plastics.com

For the past few years, Mitsui & Co. Plastics 
Ltd. (Mitsui) has offered a one-stop service for 

foamed PP in Japan that includes Daploy, a high-
melt-strength (HMS) PP with a higher melt viscosity, 
developed by BOREALIS of Austria and foamed ex-
trusion molding equipment built by REACH of Taiwan. 
During TOKYO PACK 2018 they exhibited multiple 
examples of products made of foamed PP as part 
of this service. In one example, Mitsui exhibited how 
foamed PP food containers combine the charac-
teristics of heat insulation, the ability to keep foods 
warm or cool, and a level of heat resistance that 
allows the containers to be heated in a microwave 
oven. In addition, they also explained that even after 
recycling, HMS PP maintains its properties so that it 
can be reused multiple times as a foamed material.

Foamed plastic food containers typically have an excellent 

heat insulation property that stems from the foam contained 

within the plastic, which makes it easy to use these containers 

for carrying hot foods and allows them to be used for applica-

tions that require foods to be kept warm or cool. According to 

the Mitsui representative, compared to other materials like PS 

and PET, PP has a much greater degree of heat resistance, 

oil resistance, and rigidity, so it can be applied to a broad-

er range of applications. However, the viscosity of PP drops 

rapidly when melted, which makes PP difficult to form and 

means it requires extra measures to be taken during foaming. 

In contrast, Daploy is made using a proprietary technology that 

provides the PP with a long-chain branched structure, which 

increases the melt viscosity without using any plastic additives. 

Moreover, Daploy has a superior foaming quality and expands 

by up to five times when foamed.

Approximately two years ago, Mitsui began distributing 

Daploy together with Taiwan based REACH’s foamed extru-

sion equipment, vacuum molding equipment, two-piece cup 

making equipment, foamed sheets, and foamed products as 

part of their launch of a one-stop service for foamed PP on the 

Japanese market. The operating conditions, such as thickness 

and foaming ratio, used by REACH’s foamed extrusion equip-

ment can be customized. This equipment can also be used to 

extrusion laminate PP onto foamed sheets in order to provide 

them with a glossy or matte appearance. Foamed PP can also 

be colored. According to the representative, the fine, uniform 

foam structure of PP provides the surface with an attractive 

appearance and allows the surface to be easily printed. To dis-

play these qualities, Mitsui exhibited many samples of foamed 

items printed using UV offset and flexo printing.

Mitsui also displayed panels showing data related to the 

ability of foamed PP containers to keep items warm and cool. 

In terms of keeping items warm, they filled foamed PP cups 

and paper cups with 400 mL of 75°C water, placed plastic 

wrap over top as lids, and secured the lids in place using rub-

ber bands. The representative explains that hot beverages 

offer the best flavor between 65 to 75°C, so they measured 

the time it took the beverages to reach 65°C in these tests. 

In this case, the temperature of the beverages contained in 

the paper cups dropped to 65°C after 15 minutes, whereas 

the temperature of the beverages contained in the foamed PP 

cups dropped to 65°C after 20 minutes. Meanwhile, the ideal 

temperature for cold beverages is 5 to 12°C. When they com-

pared the time it required for 400 mL of 5°C water filled into pa-

per, PET, and foamed PP cups to reach 12°C, they found that 

while it required 33 minutes and 37 minutes for the water in the 

PET and paper cups to reach 12°C, respectively, it required 47 

minutes for the water to reach 12°C in the foamed PP cups. 
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Patterning Micrometer Sized Particles Under a Plasma Environment

Faculty of Electrical Engineering  and Electronics 
Kyoto Institute of Technology
fpp.es.kit.ac.jp

As part of his research into the fundamental prop-
erties of particles in the presence of plasma at 

the Faculty of Electrical Engineering  and Electronics, 
Kyoto Institute of Technology, Associate Professor 
Kazuo Takahashi has focused on the relationship be-
tween particles and plasma, and has conducted be-
havioral analyses of dust in the void of space. More 
recently, he successfully applied these research 
results to develop a large-area plasma-based pat-
terning technology for micrometer sized particles 
and to increase the sterilization capability of conven-
tional plasma by introducing mist into the plasma. 
Given his desire to apply these results in support of 
solutions to the challenges faced by manufacturing, 
we spoke to Dr. Takahashi about his research.

Focusing on  
the Behavior of Particles in Plasma
Plasma refers to the state of matter in which electrons, ions, 

and excited species exist together. This state occurs when a 

gas is subject to heat or a voltage, which causes the electrons 

in the atoms to achieve a high energy level 

and accelerate as they become excited and 

ionized. Today, plasma is used in industrial 

applications to modify the surfaces of films, 

deposit layers of thin-films, and etch semi-

conductors. Meanwhile, plasma is also used 

in commercially available home appliances 

as an approach to disinfecting and deodor-

izing.

As a specialist in the fundamental prop-

erties of plasma and particles, Dr. Takahashi has focused his 

research on the behavior of particles in plasma. After receiving 

his PhD from the Graduate School of Engineering at Kyoto Uni-

versity, he served as a visiting researcher at the Max Planck 

Institute in Germany. Since 2008, he has also analyzed dust in 

the void of space (dusty plasma) as part of his joint research 

with JAXA.

One of the results of his research is a patterning technology 

that can position particles in regular patterns using plasma. 

Specifically, the technology controls the movement of microm-

eter sized particles in plasma to place them in the desired spot. 

Another result of his research is a more effective approach to 

sterilization that relies on mist plasma, which is essentially 

plasma to which mist has been introduced. Together with pro-

fessors from the design departments at the Kyoto Institute of 

Technology, Dr. Takahashi has also worked to create product 

images for a proposal that applies this mist plasma to a hand 

sanitizer.

No Limitations on the  
Particles to Be Patterned
With this plasma based particle patterning, the particles to be 

patterned float inside the plasma while their movement is con-

trolled to position them in the desired location on the substrate. 

“There are no limitations on the particles or substrates that 

we can use,” explains Dr. Takahashi. “Although we are using 

polymer particles of 1–2 µm in size for our tests, we can also 

pattern dust and pollen, as well as bacteria and other living 

organisms.”

The first step in the process is to place a pattern mask 

on the substrate, which is then inserted into a vacuum or 

low-pressure chamber. After generating plasma inside the 

Associate 
Professor 

Kazuo 
Takahashi

Convertech International     January / February 201980

http://fpp.es.kit.ac.jp


http://okazaki-machine.com


Profile: Kazuma Hase 

Mr. Hase is a third year doctoral 

candidate in the Graduate School 

of Life and Medical Sciences at 

Doshisha University. Since 2017, 

he has served as a Research Fel-

low (DC2) of Japan Society for the 

Promotion of Science. His research 

is related to the interference avoid-

ance behavior of bats. His field of specialty is ethology.

Profile: Professor Shizuko Hiryu (Dr. Eng.) 

Professor Hiryu joined IBM Japan in 

1999. In 2006, she completed her 

doctorate at the Graduate School of 

Science and Engineering at Dosh-

isha University. In 2008, she joined 

the Doshisha University Faculty of 

Life and Medical Sciences as an as-

sistant professor. She has served in 

her current position since 2017. In 2013, she received the 

Minister of Education, Culture, Sports, Science and Tech-

nology Young Scientists' Price, and in 2018 she received 

the JSPS (Japan Society for the Promotion of Science) 

PRIZE. Since 2014 she has served as a JST PRESTO Re-

searcher. She is also a member of the Acoustical Society 

of Japan, the Marine Acoustics Society of Japan, and the 

Japan Ethological Society.

Bats in Group-flight Offer a Hint to Keeping  
Ultrasonic Sensors From Interfering With Each Other

Department of Biomedical Information 
Faculty of Life and Medical Sciences 
Doshisha University
www1.doshisha.ac.jp/~bioinfo

Bats are nearly blind, so recognize their envi-
ronment, capture prey, and fly safely by emitting 

echolocation pulses and capturing the reflections. 
Until now, however, no one has been able to under-
stand exactly how bats differentiate between their 
own echolocation pulses and those of other bats 
when flying in groups. In order to discover how they 
do this, a research group in the Faculty of Life and 
Medical Sciences at Doshisha University led by Pro-

fessor Shizuko Hiryu and doctoral candidate Kazuma 
Hase attached microphones to the backs of bats to 
record their echolocation pulses during group-flight. 
As a result, they discovered that the bats vary the ter-
mination frequency at the end of their individual echo-
location pulses. Given that the bats use nearly the 
same frequency during solo-flight, the team assumes 
that the bats consciously change their cries during 
group-flight so that the ultrasonic waves themselves 
do not interfere with each other. This mechanism for 
avoiding ultrasonic wave interference holds the po-
tential to modify sensing designs in a way that will 
prevent the signals from one sensor from interfering 
with those of other sensors when in use. In this light, 
the research group has been working to accumulate 
further results in this area.

Common Bent-wing Bat (source: Kazuma Hase)

Convertech International     January / February 201984

http://www1.doshisha.ac.jp/~bioinfo


91% of Companies Plan to Utilize RFID for  
Inventory Management and Logistics Over the Next 10 Years

Zebra Technologies Japan
www.zebra.com/jp/ja.html

As consumers have come to demand more con-
venient online shopping and faster delivery 

times, manufacturers, distributors, and retailers have 
become increasingly faced with greater challenges 
related to inventory management and handling re-
turns. In looking to determine how these stakeholders 
and others see the industry changing over the next 
10 years, Illinois based Zebra Technologies recently 
conducted a survey titled The Future of Fulfillment1 

Vision Study. This past September, Zebra Technol-
ogies Japan held a talk to release and discuss the 
results of this survey.

Changing View on Omnichannel Logistics
The subjects of this survey included more than 2,700 exec-

utives from manufacturers, distributors, retailers, and others, 

located in a total of 16 countries. Along with seeking to pin-

point trends in management policies over the next 10 years 

in terms of the awareness of delivery related challenges, the 

survey also sought to identify how omnichannel logistics2 are 

managed today and the direction in which store innovation will 

shift in the future.

According to the summary of the survey results, some 91% 

of companies expect to implement inventory management 

using radio frequency identifiers (RFIDs)3 by 2028. Although 

55% of companies still take an analog approach to invento-

ry management today, estimates show that as many as 73% 

of all consumers are omnichannel shoppers, in other words 

those shoppers that undertake consumer activities through 

multiple contact points, from e-commerce sites to brick-and-

mortar stores. In fact, the survey also showed that only 39% of 

companies have already implemented omnichannel strategies, 

revealing a gap between consumers and companies. More-

over, of the industries targeted by the survey, 78% of logistics 

providers expect to begin same-day deliveries within the next 

10 years, of which 39% intend to offer same-day deliveries 

within two hours.

Transforming Brick-and-Mortar Stores  
Into Fulfillment Centers
Kazuki Ikeda, Country Manager of Zebra Technologies Ja-

pan, discussed the survey results and explained that in 2016 

the e-commerce market recorded US$1.859 trillion in sales, 

but that this figure is projected to reach 

US$4.479 trillion by 2021 (140% growth 

compared to 2016). In order to keep up 

with this pace of growth, companies are 

now faced with the need to transition to 

robust omnichannel fulfillment strategies. 

Given the greater number of options 

for delivery that already exist, including 

home-delivery and store pick-ups, Mr. 

Ikeda says that two of the challenges 

that will be faced by companies as they 

1 The overall operational flow required to receive an online or-

der, deliver the product to the customer, and collect payment

2 The term for referring to the integration of all types of sales 

and distribution channels, including brick-and-mortar stores 

and online stores

3 The general term for technologies in which short-range wire-

less communications are used to read RF tags with unique 

IDs for the purpose of managing information

Kazuki Ikeda 
of Zebra 

Technologies 
Japan

Surveyed 

Countries

(total of 16)

US, Canada, Brazil, Mexico, Columbia, Chili, 

France,Germany, England, Italy, Russia, Spain, 

China, India,Australia, New Zeland

Surveyed  

Industry Ratio

Retail (25%),  

Wholesale/Storage/Warehousing (22%),

Manufacturing (19%), Transport (15%), 

E-commerce/Online Sales (15%)

Postal/Delivery (4%)

Survey Subject Details
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Realizing Three Minute  
High-speed Discharging and Charging in a Mobile Battery

Applied Science Co., Ltd./Kumpulan Powernet Berhad

www.applied-science.jp

APPLIED SCIENCE, a designer, manufacturer, 
and retailer of batteries developed based on 

water related research, and KUMPULAN POWERNET 
BERHAD, a Malaysia-based company involved in 
textile converting and precision machining, recently 
announced that they had developed a lithium-ion 
battery (LIB) with the potential for rapid three minute 
charging and discharging. They also announced that 
sales of a smartphone mobile battery using this tech-
nology are scheduled to start during the spring of 
2019. Although the compositional materials and pro-
duction processes are generally the same as those 
for conventional LIB, the fluid-state substances used 
by this battery are made through a special tech-
nology developed by Masakazu Uzawa, CEO of AP-
PLIED SCIENCE.

According to Mr. Uzawa, the newly developed high-speed 

charging-discharging LIB was realized using a technology for 

reducing the size of water molecule cluster structures that he 

has spent the past few years developing. “Standard water,” ex-

plains Mr. Uzawa, “has a cluster structure composed of 15–20 

individual water molecules. This technology, however, reduces 

the number of water molecules in the structure and maintains 

the cluster size at around four water molecules.” Specifical-

ly, this technology was applied to reduce the cluster size of 

the water used as the electrode material slurry vehicle and the 

electrolyte vehicle.

LIB electrode materials, which consist of active materials 

that generate electricity, binders, and conductive additives, are 

formed into a slurry using water as the dispersant. This slurry 

is then die coated onto a metal foil that serves as the cur-

rent collector to form the electrode. According to Mr. Uzawa, 

water that has a finer cluster structure greatly increases the 

fluidity and dispersibility of the slurry over that of the slurries 

used for conventional LIB. Likewise, these finer clusters also 

help uniformly disperse the active material, which provides the 

electrons with a much higher level of mobility in the electrodes. 

“The most important characteristic of the newly developed 

Masakazu Uzawa, CEO of APPLIED SCIENCE (left) 
and Datuk Liang Teck Meng, Managing Director of 

KUMPULAN POWERNET BERHAD (right)

Item Standard LIB New LIB

Weight Energy Density 180 Wh/kg 180 Wh/kg

Life (at 1C discharge) 500 cycles 1500 cycles

Recharging Time Approx. 3 hours Approx. 3 min.

Charger Standard charger Special charger

Internal Resistance  

(AC 1 kHz)
80 mΩ 3.5 mΩ

Source: Applied Science Presentation Materials

Comparison of Standard LIB and the Newly Developed LIB

powernetgroup.com.my
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LIB,” says Mr. Uzawa, “is that the improved slurry minimizes 

internal resistance. The resulting mobility efficiency of the elec-

trons thereby reduces the amount of heat generated in the 

separator and reduces deterioration, which also helps to ex-

tend the battery life.”

Although the electrodes are composed of nearly the same 

materials used in existing LIB electrodes, instead of using 

active materials with a uniform particle size, as is standard, 

the active materials used in the new LIB consist of particles 

having different shapes and sizes. This also helps improve 

the mobility of the electrons. Moreover, Mr. Uzawa com-

ments that they have also made slight changes to the current 

collector foil coating, drying, pressing, rewinding, and other 

manufacturing processes.

Although solid-state electrolytes are also coming into use, 

liquid-state electrolytes are still commonly used as a compo-

nent in LIB. Here, the electrolyte serves the role of moving ions 

between the cathode and anode. “There is a close relationship 

between ion movement and the electrolyte cluster structure,” 

explains Mr. Uzawa, “so optimizing this relationship also greatly 

helped to improve the battery performance.”

In this case, the battery requires a special charger that 

can handle high-speed, high-current recharging. For this rea-

son, as the first step in commercialization this new LIB, the 

two companies have scheduled the release of a smartphone 

mobile battery in the spring of 2019 that will be sold in combi-

nation with a special charger. One of their goals for the future, 

however, is to develop a battery for electric vehicles.

Going forward, APPLIED SCIENCE and KUMPULAN 

POWERNET BERHAD will also work together on establishing 

production facilities in both Japan and elsewhere. Datuk Liang 

Teck Meng, who has served as managing director of KUMPU-

LAN POWERNET BERHAD since July 2018, is an old friend of 

Mr. Uzawa. In this way, he has been a strong proponent of Mr. 

Uzawa’s technology for some time and fully supports the entry 

of the company into the battery industry. “Until very recently,” 

says Mr. Teck Meng, “I served as a member of parliament in 

Malaysia, during which time I built a rich network within Asia’s 

political and business circles. Although there is no question 

that the performance of the new LIB is sufficient on its own, I 

aim to use my experience to promote the new LIB on the Asian 

market.”
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This past September, Santa Clara, California, 
based NVIDIA, the inventor and designer of 

graphics processing units (GPUs), held their 2018 
GPU Technology Conference (GTC Japan 2018) in 
Tokyo to announce several of their latest systems. 
In light of the growing role of artificial intelligence 
(AI) in the manufacturing industry, during the event 
Musashi Seimitsu Industry Co., Ltd. also held a talk 
at which they discussed their adoption of the most 
recent NVIDIA Jetson AGX Xavier AI Platform for Au-
tonomous Machines. This move was made in order 
to enable greater versatility among their robots and 
automotive component inspection processes as part 
of a project to advance factory automation. With their 
sights set on the start of sales during the second half 
of FY2019, Musashi Seimitsu Industry aims to stan-
dardize, systematize, and commercialize the AI tech-
nologies they have acquired through this project.

Applying GPUs to Artificial Intelligence
During his keynote speech on the first day of the conference, 

Jensen Huang, CEO of NVIDIA, praised the fact that their 

GPU1 architecture is now used in five of the world’s top sev-

en supercomputers. In addition to supercomputing, he stated 

that their joint technological development with many partner 

companies has allowed them to go beyond the development 

of system on a chip units, GPUs, and other hardware to enable 

full-stack optimization, from computer science architecture to 

applications (software).

In terms of graphics cards, during the event Mr. Huang 

announced the newly developed GeForce RTX and Quadro 

RTX, both of which have improved ray tracing technology. To 

emphasize the power of these cards, NVIDIA displayed sample 

computer graphics videos during the event that provided an 

overwhelming sense of reality without feeling unnatural.

Meanwhile, Mr. Huang also announced their latest Tensor-

RT Hyperscale Inference Platform, which is targeted for adop-

tion by data centers. This system utilizes the Tesla T4 GPU 

(energy-efficient 75 W), TensorRT 5.0 software (a compiler 

used to optimize the speed required for running programs), 

and NVIDIA’s proprietary Turing Architecture, which realizes 

low-latency.2 One of the primary benefits for large-scale data 

centers, however, is the inference architecture, which greatly 

accelerates the processing speed of the huge number of que-

ries3 handled by these facilities. This greater speed will enable 

recommender services for voice, image, and video data, for 

example. Including the demand from data centers, NVIDIA ex-

pects to see the AI inference industry grow to US$20 billion 

over the next five years.

From among the DGX Series of AI super computing sys-

tems, Mr. Huang introduced some of the latest implementation 

examples of their DGX-1 and DGX-2. As the latest model in 

this series, the DGX-2 combines 16 fully interconnected Tesla 

V100 GPUs and the company’s proprietary NV link 2 system. 

In Japan, for example, DGX Series units have been installed in 

the 550 petaFLOPS4 (equivalent to one million CPUs) ABCI su-

per computer operated by AIST (National Institute of Advanced 

1. A high-speed processor used to make the calculations re-

quired to instantly display computer graphics on a computer 

screen. More recently, GPUs have been adopted as part of 

an AI development platform designed to accelerate technical 

development.

2. The lag time in communications that occurs during data 

transmission (the duration from the time it takes to send a 

request for transmission and the time the data is actually re-

ceived).

3. A processing request (contact) made to a database manage-

ment system.

New Technologies for Applying  
Artificial Intelligence to Manufacturing
GTC JAPAN 2018
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US Shale Gas Fueled Ethylene Plants Risk Oversupply After 2018

Study Group on Global Supply and Demand Trends for Petrochemical Products 
Ministry of Economy, Trade and Industry 

On October 19, 2018, the Study Group on Global 
Supply and Demand Trends for Petrochemical 

Products (organized by the Material Industries Di-
vision, Manufacturing Industries Bureau, Ministry of 
Economy, Trade and Industry) released a report cov-
ering the results of its survey regarding ethylene and 
propylene derivatives. Specifically, the report titled 
Forecast of Global Supply and Demand Trends for 
Petrochemical Products (for the period 2009 to 2022) 
summarizes the status and trends in global ethylene 
and propylene derivative demand, supply, and pro-
duction capacity, as well as the outlook through 
2022. This short report provides some of the high-
lights related to ethylene derivatives.

September Operational Rates for Ethylene 
Plants in Japan Remain at 95%
According to the Japan Petrochemical Industry Association’s 

September 2018 Production Overview (released October 18, 

2018), as of September, ethylene production in Japan was 

approximately 476,000 tons (58,000 tons less than the same 

month during the previous period). Meanwhile, the operational 

rate of plants that are currently online remained high at 95.0%. 

In contrast to the 6.53 million tons of ethylene produced in Ja-

pan in 2017, production is expected to reach only 6.18 million 

tons in both 2018 and 2022.

The supply-demand and export-import balances of eth-

ylene derivatives in Japan are expected to remain stable when 

converted to ethylene. Since 2016, a stronger domestic econ-

omy has led to a robust recovery in total demand for low-den-

sity polyethylene (LDPE), whereas exports are expected to 

continue contracting for high-density polyethylene (HDPE) af-

ter 2018 given the greater production of petrochemicals from 

shale gas and coal overseas.

Average Annual Ethylene Demand  
Growth Rate of 3.7% at the End of 2022
The actual global demand for ethylene derivatives (converted 

to ethylene) in 2016 increased 3.8% over 2015 to 142.3 million 

tons despite fluctuations in the price of crude oil and petro-

leum products. Meanwhile, demand is forecast to reach 177.3 

million tons globally by the end of 2022 (+35 million tons com-

pared to 2016), for an estimated annual average growth rate 

in demand of 3.7% from 2016 to 2022. In particular, China will 

see excess demand, which is estimated to reach 57.1 million 

tons in 2022 (+17.1 million tons compared to 2016). The sup-

ply-demand balance when converted to ethylene is expected 

to see an expansion of excess demand from -16.4 million tons 

in 2016 to -24.6 million tons in 2022.

Meanwhile, the global production ca-

pacity of ethylene derivatives as of the end 

of 2016 was 174.6 million tons. Global pro-

duction capacity is expected to increase 

at an average annual rate of 3.4% to reach 

212.9 million tons by the end of 2022 (+38.3 

million tons compared with 2016). The es-

timated growth rate in production capacity 

from 2016 to 2022 will reach notably high 

rates throughout the Asian region, but par-

ticularly in China (4.4%), ASEAN (4.5%), and 

India (3.3%).

Actual Forecast Growth Rate
2016 2017 2018 2022 16-22

Ethylene Derivatives  

Domestic Demand [A]
466 493 481 479 0.5%

Ethylene Derivatives Production

(ethylene monomer demand) [B ]
572 596 576 574 0.1%

Ethylene Production [C ] 628 653 618 618 -0.3%

Ethylene Derivatives  

Supply-Demand Balance [B-A]
106 103 96 95 -

Ethylene Monomer  

Supply-Demand Balance [C-B]
56 57 41 45 -

From the Ministry of Economy, Trade and Industry Study Group on Global Supply and Demand Trends 
for Petrochemical Products: Forecast of Global Supply and Demand Trends for Petrochemical Products 
(for the period 2009 to 2022)

Outlook for Ethylene Supply-Demand in Japan (unit: 10,000 tons)
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PrintingPrinting

Yasushi Sano

Session 9
Film Thickness Uniformity Is Guaranteed by Scraping the Ink Over the 
Screen Mask Using the Squeegee Edge
The Printed Film Thickness Differs for Solid, Fine Line, and Intermediate 
Line Patterns

Screen Printing Has High Film Thickness Uniformity 
and Reproducibility as a Film Forming Technology

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

21. Printed Film Thickness 
Consistency 
Different Ink Deposition 
Mechanisms for Different Line 
Widths

Screen printing relies on a principle by which a rubber squee-

gee is scraped over a uniform thickness screen mesh in order 

to wipe the excess ink off the screen mask and deposit the 

ink in the screen mask openings onto the substrate. In other 

words, screen printing utilizes the thickness uniformity of the 

screen mask as a type of spacer when forming the film, so is 

able to achieve a printed film thickness with an extremely high 

About the Author
After working for the mask maker Tokyo Process Service 

Co., Ltd. from 1990 and the printing machine manufac-

turer Micro-tec Co., Ltd. from 1994, Mr. Sano established 

SP-Solutions Co., Ltd. in October 2000 as a screen print-

ing technology consulting company. Over the following 

17 years, he has provided 20 companies with technolog-

ical support for high-quality screen printing in the fields 

of plasma display panels, ceramic components, printed 

circuit boards, flexible devices, graphics, and decorative 

printing. Today, based on his “Paste Process Theory,” Mr. 

Sano is collaborating with mesh producers and printing 

equipment manufacturers to promote the standardization 

and improve the image and position of screen printing.

uniformity. In contrast, standard rotary printing presses depos-

it the ink on the image sections of the plate by bringing the ink 

into contact with the substrate, which, in principle, makes it 

difficult to achieve a uniform film thickness over large areas.

As an example, let us look at one case of screen printing 

used as a method for forming films with a uniform thickness. 

Fields in which multilayer ceramic capacitors (MLCC) must 

be printed to a thin, uniform film thickness with an extremely 

low-viscosity nickel paste utilize a stainless steel mask made 

with a mesh that has been rolled to a thickness of less than 30 

µm. For example, these screen masks use 500 count screen 

meshes with a 1 µm difference in thickness (25 µm, 24 µm, 23 

µm, etc.).  In other words, the screen mesh thickness is varied 

by 4% to precisely control the printed film thickness.

As explained in Part 5 of this series (Convertech Interna-

tional Vol.2, No. 5 May/June 2018), at the optimal squeegee 

pressure, screen printing necessarily achieves a consistent 

printed film thickness with a variation of within ±5%. More-

over, changing the squeegee pressure within the appropriate 

squeegee pressure range only changes the printed film thick-

ness by approximately 10%. In other words, screen printing is 

an extremely stable film forming technology in which the print-

ed film thickness almost never varies.

In many cases, however, those working in actual printing 

plants regularly change the printing conditions in an attempt 

to produce the desired printed film thickness. We can assume 

that this approach causes problems with poor film thickness 

uniformity, however. The cause of this issue is either that the 

workers have failed to use the appropriate squeegee or that 

they have failed to use the appropriate squeegee pressure 

during printing. Based on the experience of the author, in many 

cases the cause of this issue is that the squeegee pressure is 
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AdhesivesAdhesives

3. Tack
3.1 The Nature of Tack
In this section we will discuss the element of tack, one of the 

representative properties of PSA tapes and the element that 

serves as the greatest factor in making PSA tapes easy to 

use. Tack is also referred to as initial adhesion or self-adhe-

sion. Although tack is the fundamental property of PSA tapes, 

the property itself is difficult to understand and has been the 

source of complaints in some cases. The reason for this is that 

although the definition of tack appears clear on first sight, it is 

extremely difficult to measure in line with this definition. Before 

peel adhesion was even defined, the measurement method 

was developed based on a testing approach established for 

measuring the strength of cloth. As such, the value measured 

under these testing conditions is considered to be the peel 

adhesion. In contrast, tack was defined first, after which a 

measurement method was developed to suit the definition. 

As is well-known, PSAs are viscoelastic bodies, where the 

mechanical characteristics are strongly affected by time and 

temperature. Naturally, plastic films are also strongly affected 

by time and temperature, but when seen from the perspec-

tive of rheological behavior, the time and temperature regions 

in which major changes occur with plastic films differ from 

those of PSAs. In other words, because PSA tapes are made 

of PSAs and plastic films, the affect of time and temperature 

on the PSA tape characteristics is extremely complex. This 

complexity makes the characteristics of PSA tapes difficult to 

understand. If one does not understand rheology, describing 

this condition is like the six blind men trying to describe an ele-

phant. Here, we will provide an overview of tack measurement 

methods that recognize the fact that the PSA tape characteris-

Pressure Sensitive Adhesive Tape  
Science and Industry

Guest Professor 
University of Hyogo

Yoshiaki Urahama

Pressure-sensitive Adhesive Tape Property Evaluation
(2) The Three Elements of Pressure-sensitive Adhesion, Tack

Session 5

tics are strongly affected by time and temperature.

JIS defines tack as one of the major properties of PSAs, 

and indicates that tack is the property of an adhesive that en-

ables it to bond to an adherend under low pressure in a short 

time. Meanwhile, JIS defines pressure-sensitive adhesives as a 

type of adhesive that bonds to an adherend at room tempera-

ture, in a short time, and under low pressure without the use of 

water, solvents, or heat, etc. Looking at these definitions, tack 

expresses the strength (capability) of the nature and function 

of pressure-sensitive adhesives, and can therefore be under-

stood as pressure-sensitive adhesion itself. In other words, the 

property that best represents PSA tapes is tack, not peel ad-

hesion. Tack, however, is not strictly defined, which has led to 

many problems. In fact, neither PSTC nor ASTM strictly define 

tack.13, 15 PSTC TEST METHODS (14th Ed., 2004) provides the 

following description.

TACK: The property of a pressure sensitive adhesive that 

allows it to adhere to a surface under very light pressure. It is 

determined by the ability of the adhesive to quickly wet the 

surface it contacts.

In other words, tack is the ability of a pressure-sensitive 

adhesive to quickly wet (contact) the adherend when pressed 

lightly. Therefore, we must measure the contact process itself 

in order to evaluate tack. Subsequently, there is a problem 

with measuring and evaluating tack as the force required to 

peel the PSA after a short contact time between the PSA and 

adherend. In short, we measure peel strength, not tack, as 

a substitute means of evaluating the contact process. In or-

der to approximate the inherent nature of tack using this mea-

surement approach, many measurement devices have been 
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methods. The measurement details of each measurement 

method differ, and there is no compatibility between them. 

The time region for the PSA viscoelastic scope also differs for 

each measurement method. As such, the PSA design differs 

for each measurement method. For example, with ball tack, 

the contact and release processes occur simultaneously, but 

with probe tack, the contact and release processes are inde-

pendent. In this way, the PSA design differs depending on the 

tack measurement method being used.

Moreover, the measurement details differ because the 

contact area geometries are either flat or spherical. In addition, 

an infinitesimal area is being measured, where ball tack mea-

sures a linear section and probe tack measures an infinitesimal 

area. As such, the variation in the data is large. This variation is 

not a result of variation in the measurements, but is the result of 

variation in the PSA tape itself. In short, these measurements 

evaluate the processing performance of the PSA tape product 

itself.
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Part 1: What is 3D scanning?

Converting Detailed Structures Into 3D Data!
Applying 3D Scanning Technology to 
Manufacturing [1]

Representative Director, 3D Scanning Technology Association
y_aoyagi@3dst.org

1. Introduction
The dramatic expansion of 3D scanning technology recently 

has brought this technology into use throughout the manufac-

turing process, from design to quality control, thereby mak-

ing it an essential part of the industry. Although we have seen 

many different scanning devices come onto the market un-

der the current environment, using these to produce accurate 

measurements requires a high level of skill. As such, the full 

potential of this technology has yet to be truly realized. Despite 

this requirement for a high level of skill, through this series we 

aim to explain and provide an understanding of the importance 

of 3D scanning as it has been applied over the years.

About the Author
As a member of the Measurement Technology Depart-

ment at NISSAN MOTOR CO., LTD., Mr. Aoyagi worked 

on the development of applied technology for 3D scan-

ning and undertook its global deployment. Along with the 

production technology departments, he also worked on 

introducing the technology to the testing departments 

and the design departments. In addition to deploying 3D 

scanning technology, he was also involved in developing 

image processing. Based on this expertise, he estab-

lished 3D Scanning Technology Association (3DST) in 

hopes of spreading the use of 3D scanning and further 

improving "Japan Quality" in manufacturing.

2. What Is 3D Scanning?
Having emerged as a common topic of late, 3D scanning is 

a technology that projects light against a physical object and 

uses a camera, or cameras, to capture the condition of this 

light. A computer is then used to convert this information into 

3D data that represents the actual shape of the object (Fig. 

1). This 3D data is expressed by a collection of points called a 

point cloud, which is composed of coordinates along the three 

X, Y, and Z axes. In this way, the resulting 3D data represents 

the actual shape of the object, so can be used to determine the 

quality of the object or any variance from  a model.

The tools used to acquire this kind of 3D data are called 

3D scanners and 3D digitizers. Today, there are many such 

models available on the market.

3. 3D Scanning Technologies
One of the reasons that so many types of 3D scanners have 

become available is because of the many different types of 

scanning technologies. In this section, we will explain the dif-

ference between these scanning technologies and their appli-

3D Scanner

Stereo Camera

Object Laser Scanner 3D Data

Figure 1 3D Scanning
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