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Given major developments in the global status, 
maturation of the converting industry in devel-
oped countries, changes in values, and diversi-
fying needs have led to a shift in the obstacles 
faced by manufacturers from those found inter-
nally to those found on the market. For example, 
despite the existence of a limitless variety of 
materials, manufacturers are finding it increas-
ingly difficult to determine what will satisfy the 
market. In this light, we visited ICE Europe, 
held in Munich, Germany, this past March, and visited a major Italian lami-
nator manufacturer.

ICE Europe hosted 430 companies and 6,850 visitors, with exhibitors 
hailing from 28 countries and more than half of the visitors hailing from 68 
countries other than Germany. Although there were few exhibitors and vis-
itors from Asia, these figures hint at the continued globalization of the con-
verting industry. Looking more closely at the exhibitors, although some of 
the major converting equipment manufacturers are known in Japan through 
the Japanese trading companies that represent them here, most of the diverse 
range of exhibitors would be unfamiliar to those in Japan.

One major difference from converting related exhibitions seen in Japan 
was the high number of exhibitors still focused on packaging. In Japan, 
where the converting industry’s continued entry into the field of electronics 
has shifted the focus of exhibitions to advanced films and such, ICE Europe’s 
focus on packaging was somewhat surprising. Taking this fact another way, 
however, we see that this focus on packaging shows just how essential the 
packaging industry remains globally. Packaging is critical to transporting 
items (logistics) and the form of packaging serves to accurately preserve the 
form of the contents.

In light of the importance laminating holds for packaging, during our 
visit to the Italian laminator manufacturer, we saw just how capable such 
manufacturers in Europe have become. European equipment manufactur-
ers often lag behind Japan in terms of after-service, but this manufacturer 
has thoroughly improved its quality and after-service as it has grown into a 
company that sells 240 laminators globally every year. Behind this growth is 
the standardization of the different laminator specifications seen globally. In 
succeeding to maintain quality while minimizing the necessary functionality 
to realize low-cost, the company has overturned 
the concept that everything relies on high-quality 
and added value. Likewise, this shift to standard-
ization and move away from a focus on quality 
alone seems to be leading the future of busi-
ness-matching in the converting industry.
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Exhibition Preview

Show Title: ProPak Asia 2017 
  The 25th International Processing and Packaging Technology Event for Asia
Date:  Wednesday 14 – Saturday 17 June 2017, 10.00-18.00 Hrs.
Venue: Hall 98 - 105 & Foyer at BITEC, Bangkok, Thailand
Organisers: UBM BES, Bangkok, Thailand
Statistical data from ProPak Asia 2016: Total visitors 40,893 from 76 countries
       1,880 participants from 48 countries

ProPak Asia 2017 will expand into new halls at BITEC giving existing exhibitors the chance to grow and display 
more machines, and allow new exhibitors to join the show. To facilitate the ability for buyers and sellers 
to meet and develop great business relationships, ProPak Asia 2017 will also include eight industry zones: 
Processing Technology, Packaging Technology, Drink Technology, Pharmaceutical Technology, Lab & Test, 
Materials, Coding, Marking & Labelling, and Cold Chain, Logistics & Warehousing.

Given that industry across Asia continues to expand through growing consumer demand, new trends, 
strong growth rates, increasing exports, and intra-ASEAN trade, ProPak Asia is the must-attend annual 
meeting place for the industry. ProPak Asia 2017 is expanding in line with demand and is set to be another 
sell-out event, even with the additional space this year. Book your space early and do not miss your chance to 
join one of the world's most important events in one of the world's most dynamic markets.
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Exhibition Preview

Coding, Marking, Labelling, Printing Materials & Technology

Facilities Equipment, Systems and Supplies

Fish & Seafood Processing Technology

Flexible Packaging Technology

Food Ingredients, Additives & Flavourings

Food Safety & Hygiene Technology

Logistics & Production Facility Equipment

Packaging Accessories

Packaging Machinery

Packaging (Cardboard, Glass, Metal, Plastic, Paper, Wood )

Paper & Corrugated Box Making Technology

PET & Plastics Packaging Technologies & Materials

Pharmaceutical Processing & Packaging

Quality Control

Waste Management & Environmental Technology

*These lists are for guidance only and are not exhaustive.

Selected Exhibitor Profile

Main converting machinery and materials related exhibitors

Exhibitors Stand No. Hall Main exhibits URL

A. J. Plast Public Company Limited CF21 105
BOPP, POPET, CPP
Metallized films

http://www.ajplast.co.th/index.php

Altech Asia Pacifice Co.,Ltd.
DAC ENGINEERING CO., LTD.
KIRIN Techno-System Company, Limited
Orient Sogyo Co., Ltd.
Sawa Corporation
Think Laboratory Co., Ltd.
Toshin Co., Ltd.

AX11 100 Converting machinery/Equipment http://www.altech.co.jp/eng/

Daiichi Jitsugyo Co., Ltd. BN33 103 http://www.djk.co.jp/engl/index.htm

Fuji Shoko Co., Ltd. CH13 105 http://www.fuji-shoko.co.jp/en/index.html

Futec Southeast Asia Sdn. Bhd. AU31 100 Printed web inspection system http://www.futec-global.com

H.Ikeuchi& Co., Ltd. AY44 100 Hydraulic Spray Nozzles http://www.kirinoikeuchi.co.jp/eng/

Idemitsu Unitech Co., Ltd. CC30 105 Film sheet, Zipper tape http://www.idemitsu.com/iut/index.html

Innovate Packaging Co., Ltd.
HAGIHARA INDUSTRIES INC.
FUJI KIKAI KOGYO Co., Ltd.
Sumitomo Heavy Industries Modern, Ltd.
Others

AT11 99 Converting machinery/Equipment http://www.innovatepackage.com/

Kuraray Asia Pacific Pte Ltd. CD19 105 Plastics, Film http://www.kuraray.com

Kyomachi Sangyosharyo Co., Ltd. AD50 98 http://kyomachi.net

Mitsubishi Chemical Corporation CD11 105 Plastics, Film https://www.m-chemical.co.jp/en/index.html

Mitsui Chemicals Asia Pacific Ltd. CE21 105 Packaging materials http://ap.mitsuichem.com

Mitsui Chemicals Tohcello Inc. CE21 105 Films http://www.mc-tohcello.co.jp/english/

Okada Shigyo Co., Ltd. CB41 105 Packaging materials http://www.okpack.co.jp/english/index.html

The Nippon Synthetic Chemical
Industry Co., Ltd. CF19 105 High gas-barrier resin http://www.soarnol.com

Toyobo Co., Ltd. CF11 105 http://www.toyobo-global.com

Unitika Ltd. CE20 105 Film https://www.unitika.co.jp/e/
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Fuji Kikai Kogyo Co., Ltd.
Booth NO. 5B51

http://www.fujikikai.co.jp

FUJI KIKAI KOGYO CO., LTD. is an all encompassing man-

ufacture of gravure printing presses, laminators, and coaters. 

Our designs are consistent, and we assemble our machines at 

our own plants to satisfy customer needs and take responsibly 

through delivery. We also manufacture our own guide rollers, 

which play a significant roll in guiding the film pass in high-pre-

cision printing and laminating machines.

Our technologies, which are found in the printing ma-

chines, dry laminators, and MCD used to produce manufac-

tured goods, have all received positive responses and were 

developed under new concepts with a focus on market trends.

We intend to strengthen our presence in the Asia region 

through this exhibition. At our booth we will present panel ex-

hibitions of our leading products, including our MD series gra-

vure printing machines and FL2 series dry laminators.

HAGIHARA INDUSTRIES INC.
Booth NO. AT11-Hall 99

http://www.hagihara.co.jp/en/index.html

As a leading manufacturer of slitter rewinders in Japan, HAGI-

HARA INDUSTRIES INC., has developed a new slitter rewinder 

for the flexible packaging market.

Our “Semi-Automatic Duplex Turret Slitter Rewinder, Model 

SDT-926-1300” offers high production efficiency by utilizing a 

duplex turret system and 600 m/min. running speed.

We are taking Propak Asia 2017 as our first opportunity 

to show the new machine to the international market and will 

demonstrate the machine at our booth to show the machine’s 

speed and quality.

Semi-Automatic Duplex Turret Slitter Rewinder

SDT-926-1300

■Main features■
• Changeover time less than 40 seconds

• Hagihara original differential shaft “Air-friction with dual air 

channel”

• New core and double-sided tape allows for auto web cut 

off and auto splicing

• Built-in type twin trimming winder

• 600 m/min. machine speed

• Duplex shaft type product receiver and pusher for unload-

ing

• User friendly touch screen

Sumitomo Heavy Industries Modern, Ltd.
Booth NO. AT11-Hall 99

http://www.shi.co.jp/modern/pge/en/idx.html

SMART FLIPPER: Pneumatic Type Automatic Thickness Profi-

lingT-Die for Extrusion Laminators.

To accommodate the need to reduce material loss and in-

crease efficiency during machine start up or product change 

over in short run production, we developed an Automatic T-Die 

using a pneumatic actuator, which we introduced to the mar-

ket in 1995.
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Exhibition Preview

This novel technology greatly reduced the response time to 

a few seconds and allowed for a stable thickness profile that 

can be accurately reproduced.

In response to many recent requests from our custom-

ers, we thoroughly redesigned the T-die actuator, frame, and 

system software, and further upgraded the performance to a 

higher level of quality.

The new Pneumatic Auto T-Die SMART FLIPPER is now 

equipped with a push-pull actuator, which increases the range 

of movement to achieve “Instantaneous Response” and great-

er flexibility for more accurate, stable thickness control.

The renewed control system software is more User-Friend-

ly and packed with more functions for optimum operation.

The new SMART FLIPPER T-Die and software will certainly 

improve productivity and enhance the quality of your products.

Altech Asia Pacific Co., Ltd.
Booth NO. AX11-Hall 100

http://www.altech.co.jp/eng/

Solution provider for better production efficiency and product 

quality in the packaging industry.

Our aim is to provide the solutions for our customers to 

achieve better production efficiency and product quality. Cur-

rently, the demand for quality from the end user is increasing 

dramatically. In order to meet such demands without lower-

ing production efficiency, the customer must choose the right 

equipment with the right partners. Below are our exhibition 

highlights.

1. DAC ENGINEERING CO., LTD. 

“Crossover” 100% camera inspection system (demonstra-

tion).  

2. KIRIN Techno-System Company, Limited
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“HITOMI” 100% bottle (glass and PET) inspection system 

(demonstration).

3. Orient Sogyo Co., Ltd.

Sectional drive system Gravure and Flexo printing press 

(panels), “RaQ” ink viscosity controller (demonstration)

4. Sawa Corporation

Ultrasonic gravure cylinder and flexo anilox roller cleaning 

machine. (demonstration)

5. Think laboratory Co., Ltd.

Gravure cylinder polishing machine (demonstration), “New 

FX3” laser etching gravure cylinder making line (panels), and 

“FXIJ” on demand printing machine (panels).

6. Toshin Co., Ltd.

Film slitter model “SNR” with “TAF” friction shafts (demon-

stration).

Toshin Co., Ltd.
Booth NO. AX11-Hall 100

http://www.cstoshin.co.jp/english/en_index.html

Film slitter "SNR" features (1) straight line taper tension control 

and multi-point setting to solve some winding roll shape prob-

lems, (2) optional sheet cut and interchangeable rotary razor 

knives with grooved roller, (3) unwind hydraulic lifter to help 

with heavy lifting, and (4) automatic stop function based on the 

unwind diameter setting.

DAC ENGINEERING CO., LTD.
Booth NO. AX11-Hall 100

http://www.dac-eng.co.jp/english/

Gravure Print Inspection System Crossover series

Features: Industry's first! Controller-less unit!, 3-touch opera-

tion - Amazing user-friendliness!, Industry's fastest automatic 

setting!, Newly developed special detection circuit and power-

ful image stabilizer, Competitive pricing.
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The world around us is full of industrial products made of relatively thin 

materials, including paper, textiles, plastic films, thin-film glass, nonwoven 

fabric, and metal foils. Although this variety shows that these materials 

are essential to our daily lives, they are also critical in furthering the 

development of high-tech industries that will eventually form the core of 

the global economy. Some examples from the IT, energy, and medical 

fields include optical films for flat panel displays, solid polymer 

membranes used in fuel cells, and artificial biological membranes for 

medical applications. During the manufacturing process, however, we call 

these materials webs.

     Web manufacturing technology relies on the converting technologies 

of coating, laminating, and printing, as well as on web handling 

technology (here we include unwinding, slitting, cutting, drying, and 

rewinding, etc.). Among these, coating and printing have established 

themselves as cutting-edge technologies, for which academics have 

shown great interest. In contrast, web handling technology has 

conventionally been refined through production plant experience; 

although the technology itself has reached a fairly advanced level, its 

academic understanding is poor.

     At the strong behest of the industry, the author has spent the past 20 

years working to theoretically understand the physical phenomena related 

to web handling, and predicting and preventing the problems that occur 

during manufacturing. Our research has been studied widely in Japan by 

industries that utilize web handling technology, and has been praised for 

the help that it has provided in eliminating defects and developing new 

products.

     On the other hand, we have also received strong interest from around 

the world in publishing our results in English given the desire to understand 

the strength of Japan's web handling technology. Given that the theoretical 

research into web handling began outside of Japan, we are elated to be 

able to publish an English version of our work as it will allow us to repay 

our debt to those who came before. At the same time, nothing would make 

us happier than to see this work contribute to the opening of new horizons 

for readers around the world involved in web handling technology.

Theory and Application 
of Web Handling
Publication:   January 2015
Format:   B5 size 377pages (contents)
Price:   US$150 + (shipping costs extra)
Author:   Hiromu Hashimoto, Dr. Eng.
Publishing office:  Converting Technical Institute
Order At:  www.ctiweb.co.jp/eng/publications.html

Chapter 1   Background to Web Handling
1.1 Introduction
1.2 Key Points of Web Handling Technology
1.3 History of Web Handling Research
1.4 Growth of Roll-to-Roll Printed Electronics

Chapter 2 Web Handling Fundamentals
2.1 Introduction
2.2 Mechanical Characteristics of the Web
2.3 Web Surface Roughness Characteristics
2.4 Friction Characteristics Between Solids
2.5 Web-roller Interface Problems
2.6 Web Bending Stress and Strain
2.7 Web Tracking Ability

Chapter 3 Web Deformation
3.1 Introduction
3.2 Relationship Between Web Material Structures 
and Elasticity
3.3 Liquid Structures and Viscosity
3.4 Viscoelastic Bodies and the Mechanical Model
3.5 Web Bending
3.6 Web Buckling
3.7 Web Creasing

Chapter 4 Tribology in Web Handling
4.1 Introduction
4.2 Web Transport and Tribology
4.3 Friction Force and Coefficient of Friction
4.4 Amontons-Coulomb Friction Law
4.5 Measuring Coefficient of Friction
4.6 Euler’ s Belt Equation
4.7 Rigid Body Surface Roughness
4.8 Rigid Body Contact and Friction
4.9 Friction Mechanism

4.10 Coefficient of Friction Control
4.11 Air Entrainment Between the Web and Roller
4.12 Fluid Viscosity Law
4.13 Fluid Lubrication Principle
4.14 Reynolds Equation
4.15 Foil Bearing Theory
4.16 Stribeck Curve
4.17 Mixed Lubrication Model and Effective 
Coefficient of Friction
4.18 Macro-slip Generation Conditions
4.19 Macro-slip Prevention Methods
4.20 Safe Web Transport Diagram

Chapter 5 Web Slippage
5.1 Introduction
5.2 Criteria for the Occurrence of Web-Roller Slip
5.3 Theoretical Prediction Equation for Slip 
Initiation Velocity
5.4 Slip Observation Test
5.5 Pilot System Experimental Verification

Chapter 6 Web Wrinkles
6.1 Introduction
6.2 Wrinkle Causes
6.3 Wrinkle Generation Observation
6.4 Theoretical Prediction model Formularization
6.4.1 Theoretical Prediction Model for Margin Line 
(1)
6.4.2 Margin Line (2) Theoretical Prediction Model
6.5 Experimental Verification
6.6 Preventing Wrinkles

Chapter 7 Winding Mechanics
7.1 Introduction
7.2 Rewinding Drive Method Categorization

7.3 Relationship Between Internal Wound Roll Stress 
and Roll Quality
7.4 Internal Roll Young’ s Modulus Anisotropy
7.5 Hakiel’ s Rewinding Theory
7.6 Rewinding Equation Numerical Solution
7.7 Hakiel Model Calculation Example
7.8 Web Rewinding Theory Accounting for Air 
Entrainment
7.8.1 When a Nip Roller is Not Used
7.8.2 When Using a Nip Roller
7.9 Modified Hakiel Model Experimental Verification
7.9.1 Test Web Physical Properties
7.9.2 Radial Stress Inside the Roll
7.9.3 Rewinding Experiments and Internal Stress 
Measurement Results
7.10 Taper Tension
7.11 Optimization Theory for Rewinding Tesnion
7.12 Viscoelastic Rewinding Theory
7.13 Theory Considering Post-rewinding Temperature 
Changes

Chapter 8 Tension Control
8.1 Introduction
8.2 Web Transport Systems and Tension Control
8.3 Mechanical System Modeling for Tension Control
8.4 Web Tension Control System
8.5 Rewind Tension Control

Chapter 9 Web Spreading
9.1 Introduction
9.2 Web Separating and Spreading Principle
9.3 Web Separation Theoretical Prediction Model
9.4 Experimental Verification
9.4.1 Measuring Separation of the Slit Web
9.4.2 Crease Prevention Function Verification
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Based in Wakayama, Japan, HORICHI KOU-
SAKUSYO CO., LTD. (HRC) manufactures and 

sells polishing machines and lathes used to polish 
and strip the engraved surface of gravure printing 
cylinders. Two pieces of equipment for which the 
company has been focused on stimulating sales 
are their dual-head polishing unit, which simultane-
ously polishes the top and side of the cylinder, and 
their vertical lathe, which strips vertically mounted 
cylinders. In order to further expand their inter-
national sales, this year HRC began working with 
Tokyo Printing & Equipment Trading Co., Ltd. (TPE) 
to promote their machines in Southeast Asia. In this 
light, Shuji Horichi, president of HRC, states that they 
intend to develop new equipment designed to meet 
the needs of Southeast Asia.

Spinning Tops and 
Plant-focused Development
In 2002, Mr. Horichi founded HRC after working for many 

years at a machine tool manufacturer. 

Since its founding, the company has 

primarily sold lathes used to strip the 

engraved surface of gravure printing 

cylinders, mirror finish polishing equip-

ment, and dual-head polishing equip-

ment to cylinder makers throughout 

Japan. Given that the company’s de-

velopment stance prioritizes the pro-

duction plant floor, after receiving an 

inquiry, Mr. Horichi will travel to the cyl-

inder maker’s plant and listen to the requests of the operators 

before designing the equipment.

One of the strengths of the company is their unique polish-

ing equipment and vertical lathes. Although horizontal lathes 

are more common, mounting the cylinder vertically enables 

A Spinning Top Leads to the Concept for a 
Novel Gravure Printing Cylinder Vertical Lathe
Promoting Mirror Surface Polishing Machines in Southeast Asia

hrc.bsj.jp
www.tpe-t.co.jp

HORICHI KOUSAKUSYO CO., LTD./Tokyo Printing & Equipment Trading Co., Ltd.

the cylinder to be stably cut without run-out and reduces the 

installation space by two-thirds.

The standard model is the HK-300×1300 Vertical Lathe (in-

stallation footprint: W2,100 × D1,450 × 2,800 mm). Mr. Horichi 

states that the concept for this vertical lathe emerged from a 

spinning top. He goes on to explain that he noticed that a spin-

ning top appears to be stable when its spindle (center axis) is 

perpendicular to the ground, so wondered if it would be pos-

sible to mount a cylinder perpendicular to the ground in order 

to similarly reduce run-out. With a horizontal placement, the 

axis is more likely to misalign, like a hand holding a jump rope.

Grinding Damaged Layers and 
Preventing Pinholes During Plating
During the gravure cylinder stripping process, a lathe is used to 

cut away the engraved surface of the cylinder and a polishing 

unit used to grind the uncovered surface. Next, a polishing unit 

is used to polish the replated copper surface, which is then 

Shuji Horichi, 
President of HRC

HK-300×1300 Vertical Lathe
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buffed to produce a mirror finish.

Mr. Horichi says that there is a reason that the cylinder is 

ground with a polishing stone wheel after cutting the engraved 

surface from the cylinder. Specifically, the cutting process 

leaves behind a rough, damaged layer on the metal surface, 

which must be worn down by grinding. Although skipping the 

grinding process before buffing would produce a surface that 

may appear as though it has been cleanly polished, plating the 

surface in the following process will result in pinholes.

As such, the company offers a vertical whetstone polishing 

unit, a polishing stone wheel and cloth wrapped buff buffing 

unit, and a hybrid unit that offers vertical polishing and buffing 

in a single unit.

Vertical polishing uses a rotating polishing stone wheel that 

spins as if it is drawing a circle on the cylinder surface, where 

as buffing rotates the whetstone perpendicular to the surface 

during polishing. Buffing is used as a finishing process and 

to accelerate the work because the grinding volume is high 

(deeper grind).

Improving Efficiency 
With a Top and Side Whetstone
Their best selling polishing machine is the HK-1400TW Du-

al-head Polishing Unit (installation footprint: W3,200 × D1,500 

× H2,000 mm). The HK-1400TW is able to polish cylinders of 

120–300 mm in diameter and 150–1,400 mm in length. In con-

trast to standard dual-head units in which the two heads are 

aligned next to each other above the cylinder, HRC's dual-head 

polishing machine is able to place its two heads against the top 

and side of the cylinder.

Mr. Horichi explains that when machines in which the heads 

are aligned next to each other are used to polish the end of the 

cylinder, one of the two heads spins freely and the frame must 

be wider to accommodate the idle head. In contrast, polishing 

along the top and side axis simultaneously allows the work to 

proceed efficiently, ensures that neither of the heads is idle, 

and allows for a compact frame. 

Before the polishing process is complete, the polishing 

HRC Headquarters

HRC Logo

Vertical Polishing Buffing

Buff

Cylinder

Difference Between Vertical Polishing and Buffing Machine Equipped With Heads Located on the Top and Side

Dual-head Polishing Machine With Side by Side Heads 
(HK-1300TW)
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stone wheel grain must also be switched multiple times, start-

ing with a coarse grain polishing stone wheel and moving to a 

fine grain polishing stone wheel. Standard equipment requires 

the polishing stone wheel to be replaced manually, but Mr. 

Horichi says they are currently developing a polishing unit in 

which each head can be equipped with a maximum of six dif-

ferent grain types of polishing stone wheels, which they plan 

to release in August.

He explains that this polishing machine will be able to auto-

matically replace the polishing stone wheel and complete the 

polishing work even if the operator is away. In fact, the machine 

can operate continuously for 24 or even 36 hours. As with the 

two-axis top and side polishing machine, the new machine is 

being developed to reduce time loss, and Mr. Horichi feels that 

in the near future this (automated) type will become common.

Single-head Units Aimed at 
Overseas Sales
Currently, 70% of HRC's customers 

are from Japan and 30% from else-

where, but HRC plans to expand its 

international promotional activities 

with a focus on Southeast Asian 

countries, such as Vietnam and In-

donesia. In this light, HRC is work-

ing with TPE to expand international 

sales.

Akira Usui, TPE General Manager, says that as the stan-

dard of living improves in different countries, the quality of 

packaging material will follow in kind. Likewise, this high-qual-

ity gravure printed flexible packaging will in turn require a high 

level of cylinder making technology and the advanced cylinder 

making equipment that support these. As such, he says they 

want to put together an organization that can accurately re-

spond to local needs.

Mr. Horichi adds that all of their international sales thus far 

have been to Japan's neighbors of China and Korea. That said, 

to satisfy the technical level demanded by Southeast Asia, 

HRC intends to develop a machine lineup that balances cost 

performance with high quality.

For now, however, he expects their HK-1350SP Single-head 

Mirror Finish Polishing Machine (installation footprint: W3,500 

× D1,500 × H2,100 mm), which is equipped with one polish-

ing stone wheel head (Table 1), to be their best 

selling machine internationally. Although the op-

erational speed is not as high as the dual-head 

model, the head pressure can be adjusted start-

ing at a low value, which allows the HK-1450SP 

to respond to the need for grinding at a heavy 

load or for mirror finish polishing.

Mr. Usui states that although there are inex-

pensive machines already available internation-

ally, HRC's technical level is high, so there will 

be no competition in terms of performance. In 

this light, Mr. Usui says they want to focus on 

the needs of local companies that tend to de-

mand higher quality equipment when replacing 

the more reasonably priced equipment they in-

stalled during the start of operations. In terms 

of after-service, Mr. Horichi regularly visits Chi-

na and Korea to provide technical advise. Mr. 

Usui says that they are also considering a similar 

Akira Usui

HK-1350P Single-head Mirror Finish Polishing Machine

Table 1 Single-head Mirror Finish Polishing Machine Specifications

mm 1300 1500 2000

mm 3330 3530 4530

mm 1500 1700 2200

mm φ350
rpm 30～ 300
rpm 50～ 1100
kg 10～ 70

mm/min 100～ 1500
MT No.4

kW 2.2
kW 3.7
kW 1.5
kg
kg 4500 5000 5500

Unit HK-SP Model

Distance Between Centers

Machine Length

Polishing Wheel Shuttle Distance

Max. Polishing Wheel Diameter
Main Shaft Rotation Speed
Polishing Wheel Rotation Speed
Polishing Wheel Pressure
Polishing Wheel Shuttle Speed
Tail Stock Taper

Electric Motor

Max. Cylinder Load
Total Machine Weight

Gravure Cylinder Specifications  250

Main Shaft Rotation
Polishing Wheel Rotation
Polishing Wheel Shuttle
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maintenance service for Southeast Asia, and says he wants to 

support facilities in Southeast Asia with made-in-Japan ma-

chines. 

Marketing a Ballard Stripping Unit
Mr. Usui goes on to say that HRC's machines are always 

equipped with new mechanisms and that HRC's after-service 

is highly regarded given their ability to rush out to the customer 

during emergencies, even at night. Similarly, Mr. Horichi's rich 

knowledge is finding use in solving customer problems around 

the world. In fact, he always keeps a pencil and paper next to 

his pillow at night so that he is prepared to be inspired at any 

time. He has even come up with new ideas while driving, and 

handed over the wheel to someone else while he drew the 

design schematics in the passenger seat.

In this light, the latest piece of HRC equipment is the Shaft-

type HK-2600STP Ballard Stripping Unit (installation footprint: 

W4,700 × D2,200 × H2,500 mm). Developed for ballard-type 

gravure cylinders that do not need to be polished, this machine 

strips the ballard shell, consisting of a non-adhesive copper 

engraving layer plated with chrome, from the cylinder in the 

form of a sleeve.

Mr. Horichi says that this machine was also designed in 

response to the request of a customer. In addition to simpli-

fying the stripping work, the machine reduces damage to the 

cylinder itself, a problem commonly seen when ballard shells 

are stripped manually. Mr. Horichi goes on to say that they are 

also starting to see results from their work on developing a new 

vertical ballard stripping machine model.

Ballard Plating Shell 
Stripped as a Sleeve From 
the Cylinder

HK-2600STP Shaft-type Ballard Cylinder Stripping Unit

Recently, the ASEAN region has seen significant economic growth, with Thailand’s urban areas seeing a particular shift away from its 

traditional food stall culture to an increasing number of modern commercial stores, such as supermarkets and convenience stores. 

Thailand also has a history as a major producer of processed foods, with annual increases in export volumes. Today, Thailand’s flexible 

packaging market is estimated at ¥120 billion, where shifts in distribution and expansion of processed food exports has led to more 

demand for advanced packaging, such as enhanced ease of use and excellent barrier performance to enable long-term storage.

In this light, Toppan Printing Co., Ltd. (Toppan Printing) and ITOCHU Corporation (ITOCHU) will enter the flexible packaging business 

in Thailand with Thung Hua Sinn Printing Network (TPN Group), which operates an integrated packaging business in Thailand. A capital 

and business alliance agreement was concluded on April 6, 2017 with TPN Food Packaging Co., Ltd. (TPN Food Packaging), a flexible 

packaging company recently established by the TPN Group. Through this agreement, Toppan Printing and ITOCHU will acquire a 10.7% 

stake in TPN Food Packaging.

The capital and business alliance agreement was concluded based on the alignment of the business strategies of TPN Food Pack-

aging, which is targeting further growth in the flexible packaging field, Toppan Printing, which is targeting the expansion of integrated 

packaging business in the ASEAN region, and ITOCHU, which is looking to strengthen business synergies with the CP Group, among 

others.

Toppan Printing and ITOCHU aim to expand the flexible packaging business in Thailand and the Indochinese Peninsula together with 

TPN Food Packaging and the TPN Group. As well as expanding the business, further investment will be made in TPN Food Packaging.

Toppan Printing and ITOCHU Enter Flexible Packaging Business in Thailand

TOPPAN PRINTING CO., LTD.: http://www.toppan.co.jp/english/
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HK-1350SP
⇒http://www.ctiweb.co.jp/soran/company/812

HK-1350SP

2-22-3 Nishi-Nippori, Arakawa-ku, Tokyo 116-0013 Japan
Tel: +81-3-5850-5551     Fax: +81-3-5850-5552
http://www.tpe-t.co.jp/

Tokyo Printing & Equipment Trading Co., Ltd.Asian Region Sales Representative

201-8 Kitano, Wakayama-shi, Wakayama 649-6331 Japan
Tel: +81-73-461-8082     Fax: +81-73-461-8083
http://hrc.bsj.jp/

HORICHI KOUSAKUSYO CO., LTD.Manufacturer/Distributor

Our  “HK-300-1300 Model Vertical Lathes” and “HK-1350P Model Single-head Mirror Finish Polishing Machine” 
can also be viewed on the  Converting Machine Guide Web Site.

Gravure Cylinder Specifications

Total Machine Weight

Max. Cylinder Load

Polishing Wheel Shuttle

Polishing Wheel Rotation

Main Shaft Rotation

El
ec

tri
c

M
ot

or

Tail Stock Taper

Polishing Wheel Shuttle Speed

Polishing Wheel Pressure

Polishing Wheel Rotation Speed

Main Shaft Rotation Speed

Max. Polishing Wheel Diameter

Polishing Wheel Shuttle Distance

Machine Length

Distance Between Centers

HK(SP Model)UnitModel
Specification

Definitive Polishing Machine
Based on

Years of Research and Technical Devotion

Single-head Mirror Finish Polishing Machine

Installation Footprint: 3,500(L) × 1,500(D) × 2,100(H)

-Unlike the pressure calibration systems found in 
conventional polishing machines, our sturdy frame 
and whetstone head utilize a unique HRC pressure 
calibration mechanism that enables both heavy 
grinding and an ultra-mirror surface finish 
polishing.

-The whetstone can be replaced for a cylinder 
mirror finish polish, regardless of the type of 
material.

-We can also produce polishing machines for shaft 
cylinders.

Option: digital cylinder diameter meter (φ100–300 mm) is 
also available

Features Gravure Cylinder Polishing Machine Specifications.



www.jemflex.co.jp/en
Nihon Denshi Seiki Co., Ltd

Masanori Maruno, 
President of Nihon Denshi Seiki

Utilizing Differences in Planographic Plate–Ink Adhesion 
to Realize a High-precision Interconnect Printing Machine

During Printable Electronics 2017, held from Feb-
ruary 15–17 at Tokyo Big Sight, Nihon Denshi 

Seiki Co., Ltd., a Japanese manufacturer of high-pre-
cision printable electronics printing equipment, 
proposed a completely new printable electronics 
concept that falls into a completely different cat-
egory from conventional printing methods. The 
new technology, called "Adhesion Contrast Planog-
raphy”, utilizes differences in adhesion on a plano-
graphic plate to print patterned interconnects. One 
advantage of the approach is the freedom of pattern 
geometry design, which results from the fact that the 
interconnects have flat surfaces and are free from 
the bottoming defects seen with gravure offset and 
reverse offset printing. Given that the company has 
spent many years researching printable electronics 
technology, Masanori Maruno, president of Nihon 
Denshi Seiki, says that they want to move on from 
research and development as soon as possible and 
start working on commercialization. We spoke to Mr. 
Maruno about his thoughts on the new technology 
and the future business outlook.

Nearly Two Decades of Printable Electronics 
Development
Since its founding, Nihon Denshi Seiki has manufactured and 

sold commercial printing equipment, but since 2000 they have 

been developing pilot printing equipment for printable elec-

tronics. Printable electronics utilizes printing technology to 

more easily manufacture electronics devices at lower costs 

and higher volumes than conventional fabrication methods. 

In addition to their previous work with high-precision printing 

machines for solar panels, organic transistors, and OLED, the 

company more recently cooperated with Yasuyuki Kusaka, a 

member of the Advanced Surface Processing Team, Flexible 

Electronics Research Center at the National Institute of Ad-

vanced Industrial Science and Technology (AIST) and devel-

oped the "Super Flexo Printing Machine". This machine is able 

to print ultra-high-precision interconnects with an line/space 

(L/S) of 500/500 nm.

Limits to the "Buy our Product" Approach
Despite the company’s pursuit of cutting-edge technology, 

Mr. Maruno has his concerns. Specifically, he states that as 

an equipment manufacturer he has begun to question their 

current stance of taking a product-out strategy. This strate-

gy focuses on selling equipment developed independently 

of market trends, so Mr. Maruno says that he must question 

whether their products truly meet a need and make the cus-

tomer happy. In this way, he says there is a limit to the "Buy 

our product" approach, which led him to spend days on end 

seriously reflecting on this strategy.

One reasoning for his reflection is the state of the printable 

electronics market, which remains stagnant. Specifically, de-

spite Japan’s high-precision interconnect printing technology, 

the country’s focus on research and development has failed 

to advance commercialization. In contrast, exhibitions held 

outside of Japan have regularly featured printable electronics 

technologies, a gap that made Mr. Maruno worry.
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Installing a New FX3 Cylinder Making 
System and Two FXIJ Water-based 

Inkjet Printers to Meet Short
Delivery Times and Offer Unusual

Packaging Proposals

In-housing Cylinder Making for 
Faster Response
Mr. Murano established SHINWASANGYO in July 2006, sev-

eral years after he transferred the operating rights to the flex-

ible packaging converter Howa 

Sangyo Co., Ltd., where he had 

served as president, to Rengo 

Co., Ltd. and withdrew from 

the company’s management. 

Initially, SHINWASANGYO op-

erated as a packaging com-

pany that relied on the support 

of gravure printing, laminating, 

and bag making companies. 

After completing its head of-

fices (9,400m2) at their current 

location in June 2009 and their 

four-story steel frame plant 

(9,500 m2 (including offices)) the following October, however, 

the company began producing its own packaging using one 

www.shinwa417.co.jp
SHINWASANGYO CO., LTD.

11-color distributed gravure printing press (printing width: 

500–1,240 mm, printing speed: 250 m/min), one non-solvent 

laminator (web width: 500–1,260 mm, laminating speed: 250 

m/min), two slitters, and two bag making machines. Later, 

the company installed one 8-color distributed gravure print-

ing press (printing width: 500–1,240, printing speed: 250 m/

After only 10 years in business, the flexible pack-
aging converter SHINWASANGYO CO., LTD. 

has already seen its sales grow to ¥5.5 billion. To-
monobu Murano, the 81 year old president of SHIN-
WASANGYO and one of the oldest active members 
of Japan's flexible packaging printing industry, states 
that food changes with the times and thus drives 
changes in packaging. Likewise, he says that as a 
packaging producer they must continue to offer new 
proposals, hinting at his continued excitement for the 

field. For this reason, the company's gravure cylinder 
making department, which had lagged behind in in-
housing its operations, recently installed a THINK 
LABORATORY "New FX3" fully automated laser cyl-
inder making system, which went on line in February 
2017. In May, the company also made an aggressive 
move by installing two Kao Corporation water-based 
pigment ink compliant THINK LABORATORY "FXIJ" 
units, the world’s first water-based inkjet printers for 
flexible packaging.

Tomonobu Murano, 
President of 

SHINWASANGYO, Has 
a Total of 55 Years of 

Experience as President 
in the Packaging Industry

Head Offices and Plant
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min), one dry laminator (web width: 500–1,260 mm, laminating 

speed: 250 m/min), two additional slitters, and seven addition-

al bag making machines. Including their Fukuoka Sales Office, 

the company now employs 140 staff and has posted revenues 

of ¥5.5 billion over the past few years.

Despite its move to producing its own packaging, SHIN-

WASANGYO still outsources long-run jobs and over-flow jobs 

to cooperating companies specialized in gravure printing, lam-

inating, and bag making, and until recently relied entirely on 

outsourcing for gravure cylinder making. The recent growth in 

shorter delivery time jobs, however, has increased the number 

of cases where outsourcing cannot meet delivery deadlines. 

As such, the company became faced with the need to pos-

sess their own gravure cylinder making equipment, which led 

them to install a THINK LABORATORY "New FX3" fully auto-

mated laser gravure cylinder making system. Their total invest-

ments made in terms of land, buildings, and equipment now 

exceeds ¥4 billion.

Strengthening Non-food Packaging Fields
When the company was first established, SHINWASANGYO 

employed just over ten employees, with a sales force consist-

ing of Mr. Murano, Go Murano (the current Management Gen-

eral Manager) and Kenji Nishikawa (the current Plant Manag-

er). In fact, they posted zero revenue for their first six months 

in business. Mr. Murano comments that even those who said 

they expected him to continue working in some way even after 

giving up his old company were not willing to provide his new 

company with orders. After a period of reflection, however, Mr. 

Murano says that he pleaded with a company president with 

whom he had worked in the past and asked him to set up an 

account with the new company, a move that eventually led to 

the restart of orders and a slow increase in revenue. In this 

way, Mr. Murano says it is truly difficult to succeed twice in the 

same area, but their luck in having understanding clients led 

them to where they are today.

Although most of their work comes from food makers, 

who are all direct clients, SHINWASANGYO aims to strength-

en other fields while expanding revenue from food packaging. 

Currently, the company operates its printing machines at rates 

that exceed the industry average, so to achieve this goal, they 

must install more machines. In this light, the company plans to 

build a parking garage on their 150 car parking lot and use the 

remaining space to expand the plant for two additional gravure 

printing machines. They also expect to utilize the support of 

partner companies.

Non-solvent Laminator Installed at the New Plant in 2009

8-color Gravure Printing Machine (front right) and 
Dry Laminator (back left)

10-color Gravure Printing machine
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Outsourced Cylinder Making
The recently installed New FX3, the second such machine in 

Japan, is able to make 70 cylinders in 23 hours (although the 

machine can make 80 cylinders in 24 hours, 1 hour is required 

to transport the finished cylinders from the cylinder making 

room to the storage room and set the new cylinders in the 

stacker). At full capacity, the company is able to make more 

than the 600 cylinders required by the company every month, 

but Mr. Murano says that moving away from outsourced cyl-

inder making completely could lead to problems if something 

goes wrong in the future. As such, the company will continue 

to outsource some cylinder making as in the past.

Nearly 70–80% of SHINWASANGYO's printing cylinders 

are made using electro-mechanical engraving (a method 

which forms the ink cells in the cylinder surface by vibrating a 

diamond stylus at high frequency), whereas the rest are made 

using laser-etching (a method which forms the ink cells in the 

cylinder surface by using a laser to expose the pattern into a 

coated photoresist before etching the ink cells), such as the 

New FX3. Even so, Mr. Murano says installing an electro-me-

chanical engraving system was not an option during the inves-

tigation phase.

Specifically, he says that although the deeper electro-me-

chanical engraved cells ease the reproduction of process col-

ors, the technical difficulty of the cylinder making process is 

low. Moreover, there are already companies that make such 

cylinders on contract, so they decided continue outsourcing 

this type of cylinder. In this regard, Mr. Murano says he had 

the strong desire for the company to learn the laser-etching 

method with its higher level of difficulty. Mr. Murano goes on to 

say that if all goes well, the shallower cells of the laser-etched 

cylinders will also reduce ink usage volumes and help reduce 

carbon dioxide emissions. In this way, he determined there 

was sufficient value to give this method a shot.

Educating Cylinder Making Personnel
When the company originally built the plant eight years ago, 

they had planned for in-house cylinder making. They initially 

decided to put off installing the cylinder making equipment, 

however, and rely on outsourcing because of the time it would 

take to educate the cylinder making staff on their own.

Even so, Mr. Murano says that he informed their cylinder 

making partner ahead of time that eventually they planned 

on in-housing the work, so orders would fall in the future. Not 

only did the cylinder maker show understanding for the ap-

proach, they have even offered their support. For example, 

they allowed SHINWASANGYO's staff to visit their plant, and 

the cylinder maker plant managers came to SHINWASANGYO 

to offer guidance. Mr. Murano says that their relationship still 

remains good today.

SHINWASANGYO also educated their cylinder making per-

sonnel by sending them to large-scale cylinder making com-

panies and by receiving training at THINK LABORATORY. As 

of May 2017, the company is training four staff, two New FX3 

operators and two image processing operators.

Aiming for Profitability in 2018
The company began installing the New FX3 in October 2016, 

and after completing installation and repeated testing in De-

cember, the company began operating the machine in Feb-

ruary 2017.

Currently, they only make 20 new cylinders per day be-

cause the color reproduction of the new cylinders must be 

tested. Mr. Nishikawa explains that they have little experience, 

and there are risks in suddenly switching from electro-me-

chanical engraving to laser-etching. As such, they first plan 

to primarily work with black and white images until they are 

successful in this area, and then increase the number of col-

or cylinders. He explains that the precision has been higher 

than expected, however, and comments that it may be possi-

New FX3 in Operation in the Cylinder Making Room The Robot Arm Is Hard at Work Behind the 
Cylinder Stacker
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ble to replace the electro-mechanical engraved cylinders with 

laser-etched cylinders. In terms of long-run print jobs, Mr. Ni-

shikawa says that they must first confirm whether the ink prints 

well. Although the first step in this process is to demonstrate 

that the finished cylinders print correctly on their gravure print-

ing machines, it has been difficult to secure free time for testing 

because the company's printing machines have such high op-

erational rates. Given the extremely good cylinder making yield 

and satisfactory performance of the New FX3 as a machine, 

however, the only remaining step is file creation. In this way, 

Mr. Nishikawa says that they now see a path to their goal of 

becoming profitable in 2018.

Creating files takes two hours in the case of solid colors 

and black and white cylinders. Given that it takes four to five 

hours to process color cylinders, having only two operators 

limits production to six or seven sets per day, so the excess 

work is outsourced.

Although it also might seem to make sense to handle 

packaging design on their own, SHINWASANGYO works with 

a specialized design office partner to whom they typically out-

source work when it is necessary to design packages from 

scratch. Mr. Murano explains that creating designs in-house 

necessarily leads to packages that resemble each other. As 

such, he says it is wiser to choose a path in which both com-

panies can grow. 

In his comments regarding the capability of the New FX3 

cylinders, Mr. Murano says that although their ultimate goal 

is to print using 12 μm cell depth cylinders, they currently err 

on the side of safety and use 14 and 15 μm cells. Despite the 

savings offered by the thinner plating thickness required for 

shallower cells, Mr. Murano says they will only start working 

with shallower cells after being able to provide packages print-

ed with laser-etched cylinders that satisfy the customer.

Reducing Volumes 
by 10% With High-solid Ink
SHINWASANGYO has also taken several measures to reduce 

costs. According to Mr. Nishikawa, the company is starting to 

see volume reductions of 10% by using the high-solid gravure 

inks with which SHINWASANGYO has worked in the past. In 

addition, 55% of their jobs are surface printing and 45% are 

reverse printing. Although this ratio has changed little over 

the past few years, the company plans to increase the ratio 

of reverse printing jobs to increase the operational rate of their 

non-solvent and dry laminators.

The company owns approximately 6,000 gravure cyl-

inders, all of which are either 1,100 or 1,300 mm in length. 

Specifically, 90% are 1,100 mm cylinders and the remaining 

10% are 1,300 mm cylinders (primarily used to print large food 

bags). Although the company’s automatic multilevel ware-

house is capable of storing a maximum of 10,000 cylinders, 

Mr. Murano says that there is no reason to own this many steel 

cores. Instead, the company purchased a cylinder lathe along 

with the New FX3, which allows them to reduce their stock to 

5,000 steel cores. In other words, by shortening the re-making 

and stripping cycle, which is currently six months, they plan to 

make up the difference by reusing the steel cores.

With printing machines in operation 24 hours a day, seven 

days a week, the company holds unannounced fire extinguish-

ing training once per season regardless of the time of day. Im-

provements to safety are made after checking the results, for 

example adding a speaker to the plant offices where it can be 

difficult to hear the evacuation guidance announcements.

Looking to Manufacture and Sell Package 
Production Equipment
One of the company's future goals is to sell packaging equip-

ment because, as Mr. Murano states, films cannot be sold 

without packaging equipment. For example, Howa Sangyo 

produces its own rice ball and sandwich packaging equip-

Slitting Room on the Third Floor of the Plant

Cylinder Lathe
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ment, so the company is able to monopolize packaging film 

sales for these machines. In this way, the company can sell 

packaging films and packaging equipment as a single set. 

Although this move will require them to train personnel, Mr. 

Murano says that it is his role as a manager to constantly think 

about how the company can survive. One of the answers is to 

produce unusual packaging that everyone wants.

Proposing Packaging That Advertises
Following the installation of the new cylinder making facilities, 

in May the company installed two THINK LABORATORY "FXIJ" 

inkjet printers that use Kao Corporation's water-based pig-

ment inks. Being concept printers that are the first in the world 

to print flexible packaging film with water-based inkjet inks, 

SHINWASANGYO is also acting as a beta tester. Despite the 

novelty of the machines, Mr. Murano states that they already 

want to use them for printing new types of packagings. In one 

example, there are companies that want to sponsor events by 

providing a limited number of products, such as 10,000 units 

consisting of 10 different designs of 1,000 units each. As such, 

it is necessary for SHINWASANGYO to change their sales 

approach. In short, they are aiming to establish a scheme in 

which they can propose packaging that will act as advertising 

for the client and result in some benefit. Mr. Murano says that 

the best solution in this case was the THINK LABORATORY 

digital printing machine and the Kao Corporation water-based 

pigment inks. Meanwhile, if the run length increases, in-hous-

ing of cylinder making will serve as a powerful tool that will 

help them meet short delivery times. Customers will not come 

if they just sit quietly, however, and they feel they must study 

more than others.

Bag Making Room on the Fourth Floor of the Plant
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FUK’s New Delamination Technology Allows for 
Fully Automated Flexible OLED Manufacturing Lines

According to Yano Research Institute Ltd., the 
number of automobile displays shipped by 

manufacturers globally in 2015 reached 96.64 million 
units, a 106.9% increase over 2014. In 2016, this figure 
is expected to reach 119.5 million units, a 107.7% in-
crease over 2015. Along with the high growth trig-
gered by increased installations of center information 
displays (CID), Japan and Europe’s move to legalize 
mirror-less automobiles equipped with camera mon-
itoring systems in June 2016 is expected to further 
stimulate the stagnant display market. Meanwhile, 
integrated CID containing air conditioner/audio 
control functions and car navigation systems, which 
previously dominated the automobile display market, 
have also triggered an increasing demand for interior 
designs that contain CID integrated instruments 
panels. Such designs require the use of flexible OLED 
and sheet-type LCD to realize high visibility CID to 
blend with the auto interior. The adoption of flexible 
OLED by some international smartphone manufac-
turers hints at high expectations for OLED used in 
automobile displays despite problems with dura-
bility. In this light, FUK Co., Ltd. developed a tech-
nology called Delamination to cleanly remove OLED 
and other flexible devices from the glass substrates 
on which they are formed. In 2016, FUK combined 
this technology with their Curved Surface Lamination 
technology, a technology used to laminate flexible 
devices on curved cover glass, as part of a proposal 
to integrate and automate flexible device manufac-
turing.

www.fuk.co.jp
FUK Co., Ltd.

Automobile Display Market Response to 
Mirrorless Automobiles
Automobiles are equipped with instrument panels containing 

speedometers, tachometers, and other instruments; car nav-

igation systems; rear view cameras, front view cameras, and 

other automobile-mounted cameras; and air conditioner, au-

dio, and other operational displays. Until recently, navigation 

systems accounted for most automobile display use, but more 

recently there has been a demand for multifunctional displays 

that handle rear view camera parking assistance, internal tem-

perature display, and air conditioning and audio control dis-

plays. This has led to the use of CID to combine all of these 

functions.

In June 2016, Europe and Japan legalized the operation 

of side and rear view mirror-less automobiles equipped with 

camera monitoring systems (electronic mirrors). As such, 

many companies in Japan, such as Toyota Motor Corporation, 

are expected to adopt such systems in their model lineup from 

2018 on.

Mitsuo Uemura, President of FUK
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As a solution to the problems found with conven-
tional thermosetting, solution-cast formed poly-

imide (PI) film, KURABO INDUSTRIES LTD. (KURABO) 
developed a new thermoplastic PI film called Midfil. 
With a glass transition temperature (Tg) of 258°C and 
heat resistance, some of the other unique charac-
teristics of Midfil include its applicability to thermal 
press lamination, ultrasonic welding, and laser 
welding. Moreover, the thermoplastic nature of the 
new PI allows for extrusion film forming, offering an 
increased degree of thickness design freedom and 
enabling film thickness that are difficult to achieve 
with existing PI. Another advantage of Midfil is the 
lack of solvent outgassing, which has led to the 
film’s irreplaceability in certain special applications. 
KURABO is also working on a project to apply the 
new PI film as a matrix resin in the fiber reinforced 
plastics used for high-pressure vessels, for example.

Aiming for a Novel Super Engineering Plastic
KURABO began research ing and 

developing engineering plastic films 

and super engineering plastic films in 

2003, and has begun producing these 

at its Mie Plant, which went into 

full-scale operations in 2012. 

Mr. Haruki Yasuda, marketing 

d i r e c t o r  o f  t h e  K U R A B O 

Engineering Plastic  Film Group, 

says that the market for heat 

resistant engineering and super engineering plastic 

films is already occupied by existing producers, so it 

would be difficult for them to enter this market as a 

newcomer by producing similar films. Therefore, he 

says their development policy is to aggressively work 

with new materials that other companies have yet to 

touch, and set themselves apart by creating novel products 

with previously unseen capabilities. One result of this approach 

is Midfil, a thermoplastic PI film. Although they have already 

begun supplying Midfil commercially, they are still in the 

process of opening new fields in order to expand sales.

Standard PI film available today is thermosetting, so will 

Heat-resistant Thermoplastic PI 
Expands the Potential for PI Film and 
Fiber Reinforced Plastic Applications

www.kurabo.co.jp
KURABO INDUSTRIES LTD.

Haruki Yasuda of 
KURABO

Midfil General Properties

Midfil Samples 
[thickness=50 μm (left) and 300 μm (right)]

25 - 500µm
Max. 500mm

258ºC TMA
55ppm/ºC TMA
100MPa JIS K 7127

130% JIS K 7127
2300MPa JIS K 7127

0.3%
190kV/mm ASTM D-149

-
-

Thickness
Width
Glass Transition Temperature (Tg)
Coefficient of Linear Expansion (50‒200ºC)
Tensile Strength
Tensile Elongation
Tensile Modulus 
Moisture Absorption
Dielectric Breakdown Voltage

Property Value Measurement Method

KURABO Method

*Values are representative measurements, not guaranteed values 
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Nanopore Anchorage Technology 
Allows for High-strength Plastic-Metal Joining

A recent topic of interest, multi materials utilize the 
properties of different materials, such as resin, 

glass, metal, and carbon fiber reinforced plastic 
(CFRP/CFRTP), in combination to realize function-
ality. Taiseiplas Co., Ltd., a pioneer in injection mold-
ing-based dissimilar material joining technologies, 
began by developing bonding technologies for hard 
and soft resins, but has since expanded its unique 
technologies to join resin and glass, as well as resin 
and metal. This past April, the company announced 
a new technology targeted at the airplane and au-
tomotive industries for joining CFRTP and metal 
using a glass fiber reinforced thermoplastic (GFRTP) 
intermediary. We spoke with Masanori Naritomi, Tai-
seiplas's Chairman and the driving force behind its 
technology development, about the company's dis-
similar material joining technology and their future 
targets. 

Integrating Hard and Soft Materials
Having been involved in the plastic 

molding industry for many years, 

Masanori Naritomi established 

Taiseiplas in 1982 with a focus 

on injection molding of synthetic 

resins. Immediately after estab-

lishing the company, Mr. Naritomi 

was approached by a resin pro-

ducer about making scuba diving 

fins, which were cast from rubber 

at the time, out of resin instead. 

The problem here was in figur-

taiseiplas.lekumo.biz
Taiseiplas Co., Ltd.

ing out how to change the hardness of different parts so that 

hard resin could be used for parts that increase the propulsion 

force and soft resin for the foot pocket to improve the fit. In this 

way, Taiseiplas needed to join and integrate resins of different 

types using injection molding, which served to determine the 

future direction of their technological development. Mr. Narit-

omi explains that the company was already injection molding 

parts made of the same resin with two different colors, but 

they did not have the technology to mold components made of 

different resins with different hardnesses. Therefore, they be-

gan looking into joining two different types of resins by melting 

them together inside the die-mold.

In their approach, the hard resin (red part of the fin in the 

photo) is first injection molded and then removed from the die-

mold. Next, this molded part is set in a second die-mold and 

Masanori Naritomi, 
Chairman of Taiseiplas

Scuba Fins Were the Starting Point of the Company's 
Unique Technology for Joining Dissimilar Materials
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Quantum Dot Films Extend the Color Gamut of LCD 
to 90% of all Naturally Occurring Colors

A wave of new film-based technologies in the tele-
vision industry has led to the gradual emergence 

of BT.2020 compliant 4K and 8K ultra-high definition 
televisions. Although the BT.2020 standard offers a 
wider color gamut than the conventional standard, 
existing liquid-crystal display (LCD) technology has 
difficulty reproducing this range. As such, there is 
anticipation for a new LCD film technology that uti-
lizes a special fluorescent substance called quantum 
dots. In December 2016, Hitachi Chemical Company, 
Ltd. (Hitachi Chemical) announced it had estab-
lished a mass-production and marketing scheme for 
quantum dot film based on the quantum dot tech-
nology offered by Nanosys, a US-based quantum 
dot producer. Display manufacturers from around 
the world have already contacted Hitachi Chemical 
about the new film given its ability to enable LCD that 
can reproduce 90% of the BT.2020 color gamut, indi-
cating a good start to business.

Open Innovation 
Facilitates the Move to Mass Production

Although 4K televisions have yet to become 

a true global standard, even higher resolu-

tion 8K televisions are already expected to 

see full-scale release to the market in the 

next few years. In advance of the develop-

ment and standardization of these ultra-high 

resolution televisions, the International Tele-

communication Union (ITU) established 

BT.2020 as a new color gamut standard for 4K and 8K tele-

visions in 2012. Compared with BT.709, the standard for con-

www.hitachi-chem.co.jp
Hitachi Chemical Company, Ltd.

ventional high-definition (2K) televisions, the new standard 

greatly expands the color gamut. More specifically, whereas 

BT.709 compliant televisions only reproduce 74.4% of naturally 

occurring colors, BT.2020 compliant televisions can reproduce 

99.9%. In other words, BT.2020 compliant televisions offer 

more vivid images.

Meanwhile, different technical hurdles prevent existing LCD 

televisions from realizing this degree of expanded color gamut, 

so a new technology called quantum dots has suddenly at-

tracted attention. Utilizing special fluorescent nano-materials, 

quantum dots can be used in one of three ways to expand the 

color gamut of LCD—the On-surface method, the On-Edge 

method, and the On-Chip method, detailed later. The method 

Shinji Fujita

The CIExy chromaticity diagram indicates the range of
colors that can be recognized by humans.
The colors enclosed by the BT.2020 triangle can
reproduce 99.9% of naturally occurring colors

This CIExy Chromaticity Diagram Compares the 
BT.2020 Color Gamut (black triangle) and the 

Conventional BT.709 Color Gamut (dashed triangle)
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Co., Ltd. is proceeding aggressively with product development 

based on the On-Surface method, so Hitachi Chemical feels 

that many other manufacturers will follow their lead.

According to Mr. Fujita, the different television manufac-

turers are expected to release televisions that reproduce 85% 

of the BT.2020 color gamut in 2017 and 2018, an increasing 

number of which will utilize quantum dot technology. Moreover, 

Hitachi Chemical expects televisions that reproduce 90% of 

the BT.2020 color gamut to appear on the market after 2019. 

Mr. Fujita points out that it will be difficult to simply modify con-

ventional LCD technology to reproduce 90% of the BT.2020 

color gamut, so he expects the majority of these televisions will 

use their quantum dot film.

One potential brake on the spread of quantum dot film LCD 

technology is OLED televisions, which have already captured 

part of the high-definition television market. In this light, Mr. 

Fujita says that although OLED televisions are certainly superi-

or, it is unlikely that they will ever replace LCD televisions com-

pletely. According to one market survey, there are expected to 

be five million OLED televisions in use by 2020, but this is only 

2% of the LCD television dominated global market. As such, 

Hitachi Chemical feels the demand for quantum dot film will 

be solid over at least the next five years. In fact, Mr. Fujita says 

they have received many inquiries from television manufactur-

ers from Japan, China, and Taiwan.

Going forward, Hitachi Chemical plans to produce thinner 

films, lower costs without sacrificing performance, and in-

crease functionality. In this way, Mr. Ishii says that their goal is 

to reproduce a greater percent of the BT.2020 color gamut by 

pursuing an even narrower light emissions spectrum. Already, 

Mr. Ishii sees room for potential improvement, so feels that 

reaching their goal is a real possibility.

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 100-200V ± 10% 50/60 Hz
10-40 ℃ / 35-80 % (no condensation)

Measurement length
Power supply
Temperature/Humidity

Measuring force

0.6±0.1 N
0.8 N or less
0.3±0.01N

0.19 N (0.12N)

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

* Export permission is necessary. (Japanese Govt.)

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
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Larger LCD-TVs Expected to Drive 
FPD Industry Growth to 4% Per Year
32nd IHS Display Japan Forum

Unlike smartphones, which have failed to expand 
the flat panel display (FPD) market as expected, 

the steadily increasing size of LCD-TVs has been 
driving activity in this industry. Similarly, automo-
bile-mounted display growth is also anticipated to 
stimulate the FPD market. As a supplier in both fields, 
China threatens to dominate the industry, but signs 
of FPD production plans in rapidly growing India hold 
the potential to transform that country into an FPD 
manufacturing power. This past January, IHS Markit's 
IHS Technology Group held its 32nd IHS Display 
Japan Forum to introduce some of these topics in 
more detail.

Korea Continues to Dominate AMOLED
David Hsieh, senior director, explains that larger TVs are driv-

ing FPD demand, which is expected to see continued average 

annual growth of 4%, from 172 million m2 in 2014 to 244 million 

m2 in 2022. As such, the company revised its July 2016 outlook 

for large LCD-TV FPD demand upwards from 259.5 million 

units to 265 million units in 2016, from 263.4 million units to 

267.4 million units in 2017, from 275.1 million units to 275.7 mil-

lion units in 2018, and from 292.9 million units to 294.8 million 

units in 2022. Meanwhile, the company greatly revised its out-

look for tablet PCs downwards from 119 million units to 83.9 

million units in 2016 and from 110.4 million units to 97.6 million 

units in 2017. Meanwhile, they revised the 2018 estimates up-

wards from 120.2 million units to 126 million units and the 2022 

estimates upwards from 141.6 million units to 158 million units. 

The company also revised its outlook for the much anticipated 

OLED-TVs downwards from 1 million units to 900,000 units in 

2016, from 1.6 million units to 1.4 million units in 2017, from 2.7 

million units to 2.5 million units in 2018, and from 10.8 million 

units to 8.6 million units in 2022.

The average size of TVs recorded growth of one inch per 

year over the 10 years from 2007 (32 inches) to 2016 (42 inch-

es). Estimates show that the most common sizes in 2023 will 

be 40–45 inches, with expected growth in 55 inch TVs to result 

in average sizes of 44–45 inches.

Mr. Hsieh also touched upon LCD production in India, say-

ing that Twin Star Display Technologies, established by the 

magnate Anil Agarwal, is investing a total of US$1 billion to pro-

duce G8.5 size glass panels (2,250×2,500 mm) using technol-

ogy and production equipment provided by the LG Production 

Technology Research Center (Korea). The new plant, which 

is being built in Nagpur, the capital of Maharashtra State in 

central India, is designed to manufacture 60,000 LCD panels 

per month. Currently, the plant is slated to begin operations 

during 2018, and go into full production mode during 2019. 

With a 2020 LCD market value forecast of US$1 billion, Twin 

Star's plant is expected to both meet the domestic demand of 

India, which currently relies entirely on imports, and support 

LCD exports.

Meanwhile, China has also made large-scale LCD produc-

tion capacity investments, which along with Japan, Korea, and 

Taiwan are able to meet all global demand. As such, no other 

countries, including India, were expected to make such capital 

investments. Even so, the fruition of India's production plans is 

expected to trigger further investment demand.

Mr. Hsieh also revealed their outlook for thin-film transistor 

active-matrix OLED (AMOLED) shipment volumes through 

2020. Although the shipped area is small compared to that of 

TVs, volumes increased 46% from 2015 to 2016 to reach 410 

million units. Details show that Samsung Electronics mobile 

phones dominated shipments, accounting for 385.21 million 

units, or more than 93% of the total. The second largest area 

was smart watches at 20.29 million units, followed by eyepiece 

displays at 4.04 million units and mobile PCs at 3.02 million 

units. The total number of AMOLED units is expected to grow 

steadily from 510 million units in 2017 to 700 million units in 
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Structural Color Sheet Made With 
Nanoimprinting and Multilayer Film Deposition 
Mimics Morpho Butterfly Coloring

Colored films made by utilizing structural color 
require advanced technologies to ensure they 

appear the same regardless of the viewing angle. In 
this light, TOPPAN PRINTING CO., LTD. applied its 
nanoimprint and multilayer film deposition technol-
ogies to develop Morpho Sheet, a new structural 
color film that expresses the same vivid color from dif-
ferent viewing angles. Because Morpho Sheet does 
not contain any pigments or dyes, the color will not 
fade and will remain vivid as long as the chromogenic 
nanostructure remains intact. Currently, TOPPAN is 
investigating specific applications, including indoor/
outdoor signage, authentication, and decoration.

Utilizing Photomask Making Technologies
The morpho butterfly, a type of large butterfly primarily found 

in South America, is known for its attractive metallic blue body 

color. This blue is not a result of pigments, but is generated 

by the cyclical shelf-like nano-structures formed by the scales 

that cover the wings. Although this structure itself is clear and 

transparent, the difference in the refractive index between the 

shelf-like structure and the surrounding air causes a phenom-

enon in which only blue light wavelengths are reflected, which 

makes the butterfly appear blue.

Color resulting from this type of interaction of light and 

nano-structures is called structural color. The Morpho Sheet 

newly developed by TOPPAN generates color by using a struc-

ture mimicking that found on morpho butterfly wings, so does 

not use any pigments, dyes, or other colorants. Currently, they 

have produced prototypes in three colors—red, green, and 

blue.

Being conducted around the world, biomimetics research 

aimed at artificially reproducing the structure of morpho but-

terfly scales and the resulting chromogenic mechanism has 

resulted in various potential approaches. Of these, TOPPAN 

focused on the method developed by Associate Professor 

Akira Saito and his team at Osaka University. In this method, 

http://www.toppan.co.jp
TOPPAN PRINTING CO., LTD.

Morpho Butterfly Specimen. The Attractive Blue Is a 
Result of the Structural Color of the Scales. The Black 

Areas Are the Actual Color of the Wings

Blue, Green, and Red 
Morpho Sheet Samples. 

These Samples Are Made 
Using a 13 cm Square, 
100 μm Thick PET Film 

Substrate
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—The idea of using old clothing to support agricul-
ture sounds unusual, so what led you to this idea?
Dr. Hayashi: My research falls into two general areas. The 

first, which I have been working on for some time, is horticul-

tural therapy. The second is growing functional produce, such 

as more nutritious (vitamin, etc.) vegetables and high-sugar 

content fruits.

Horticultural therapy utilizes horticultural activities to treat 

and rehabilitate those who have suffered physical and mental 

trauma. This therapy can also be used to slow the progress 

of dementia and help reintegrate former prisoners into soci-

ety. Specifically, my research focuses on the physiological and 

psychological affects that horticultural activities have on peo-

ple. In Japan, horticultural therapists are certified, and Kindai 

University offers a curriculum for acquiring this certification.

My research into the polyester fiber culture substrate started 

as an extension of my work on functional produce. Specifically, 

fertilizer must be applied precisely to improve the functionality 

of produce, but I was unable to produce functional vegetables 

with good consistency even when I properly applied fertilizers 

to soil. The problem here was the complex physical and chem-

ical properties of conventional soil. Therefore, I came up with 

the idea of using a polyester culture substrate. Polyester fibers 

do not adsorb fertilizer, which means I would be able to appro-

priately grant functionality to produce. In other words, I could 

effectively control the fertilizer, and because the raw fiber ma-

terial comes from old recycled clothing and defective clothes, 

my approach effectively utilizes these resources.

As far as I am aware, there has been almost no research 

Growing Functional Vegetables Using 
a Polyester Fiber Culture Substrate

nara-kindai.unv.jp/02gakka/01nogyo/syoku_nin

Plant Science Laboratory for Human Health and Welfare,
Department of Agricultural Science,
Faculty of Agriculture,
Kindai University

Professor Takahiro Hayashi, Ph.D (Agriculture)

Born in Kyoto, Japan, in 1958, 

Professor Hayashi graduated 

from the Faculty of Agriculture 

at Kyoto University in 1982 and 

completed his master's degree in 

the Graduate school of Agricul-

ture in 1984. Professor Hayashi 

entered his current position in 2009 after working as 

an assistant in the Faculty of Agriculture at Okayama 

University and as an associate professor in the Facul-

ty/Graduate School of Agriculture at Kyoto University.

Takahiro Hayashi, a professor at Kindai Univer-
sity's Department of Agricultural Science, has 

developed a novel polyester fiber culture substrate 
made from recycled clothing. Culture substrates 
have been used for many years to grow flowers and 
vegetables without soil, but the new substrate is su-
perior in terms of breathability and water retention, 
and eases the control of fertilizer applications. Be-
cause the new culture substrate eliminates the need 

for soil, it has been applied successfully to tomato, 
herb, and anthurium (a decorative plant) cultivation 
as part of the agricultural rebuilding efforts in Kawa-
matamachi, Fukushima, an area of Japan contami-
nated by the nuclear accident following the Great 
East Japan Earthquake in 2011. We spoke to Pro-
fessor Hayashi about its concept of revolutionizing 
agriculture in Japan with polyester.
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The Threat of Microplastics to the World's Oceans 
and Global Movements to Ban Microbeads
Marine Litter Symposium 2016

The converting industry generates massive 
amounts of plastic and composite materials every 

year, which necessarily results in waste. In response, 
some of the cuttings left over during production are 
reused, while huge volumes of used plastic bottles 
and trays are collected and recycled. There are even 
converters developing material recycling systems. 
Plastic that falls outside of these systems, however, 
is often seen discarded alongside railway tracks and 
floating in the rivers that flow through cities. When 
such waste flows downstream to reach the oceans, 
it becomes marine litter, a recent topic of global 
interest. Last December, the Ministry of the Envi-
ronment held the "Marine Litter Symposium 2016" 
in Tokyo to provide the latest information on micro-
plastics by researchers from around the world. Al-
though some converters may feel that marine litter is 
the result of moral shortcomings of consumer goods 
manufacturers and consumers, it has become clear 
that converters must be a part of the solution.

Oceans Around Japan 
Are a Microplastic Hot Spot
Microplastics refer to tiny pieces of plastic (5 mm in diame-

ter or less) that have accumulated in the environment. More 

specifically, microplastics can be categorized as primary mi-

croplastics (initially tiny PP and PE microbeads used as scrub-

bing agents in facial wash and toothpaste, etc.) and secondary 

microplastics (tiny pieces of plastic generated as larger plastic 

components are broken down in the natural environment). For 

example, when larger pieces of plastic reach the ocean, waves 

and ultraviolet light from the sun convert these into microplas-

tics.

Although most readers may be familiar with the use of mi-

crobeads as the spacers between the glass panels in LCD, 

microbeads are also used in facial washes and toothpaste. It is 

this latter use that leads to marine contam-

ination when such toiletries are washed 

down the drain and flow out to rivers and 

the ocean. Simple filtering, however, is not 

an option because microbeads are micro-

scopic in nature and are thus difficult to 

fully remove from wastewater. In this light, 

according to Teruyoshi Hayamizu, Coun-

cillor, Minister's Secretariat of the Ministry of the Environment, 

the US is already moving to ban microbeads and Canada 

is considering such. Likewise, France plans to ban sales of 

microbeads by January 2018, and the UK has announced a 

policy to ban the sale and production of microbeads in 2017. 

The Japan Cosmetic Industry Association also called upon its 

1,100 member companies in March 2016 to self-regulate the 

use of microbeads.

In Japan, where the convenience store and automatic 

vending machine network is highly advanced, PET bottles are 

probably the most commonly seen plastic product. Although 

Japan has one of the highest PET bottle recycling rates in the 

world (86.9% in 2015), the Ministry of the Environment con-

ducted a survey in seven regions throughout Japan over the 

five years from 2010–2014 to determine the country of origin 

of PET bottles that had drifted ashore. A breakdown of these 

data show that of the 681 bottles washed ashore in Awaji, 

Hyogo Prefecture, 98% were made in Japan; of the 211 bot-

tles washed ashore in Kamisu, Ibaraki Prefecture, 82% were 

made in Japan; and of the 117 bottles from Minamisatsuma, 

Kagoshima Prefecture, 72% were made in Japan. Meanwhile, 

of the 518 bottles that washed ashore in Hakui, Ishikawa Pre-

fecture 34% were made in Japan; of the 1,110 bottles in Shi-

monoseki, Yamaguchi Prefecture, 22% were made in Japan 

(55% made in Korea); of the 914 bottles in Tsushima, Nagasaki 

Prefecture, 16% were made in Japan (51% made in Korea); of 

the 977 bottles in Ishigaki, Okinawa Prefecture, 7% were made 

in Japan (82% made in China). As such, the data show that 
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The TOYO INK GROUP Holds Its Annual Private Show 
to Display Its Latest Ink Technologies

The TOYO INK GROUP held its annual private 
TOYO INK GROUP event (TIG EXPO 2017) over 

two days this past February at the Tokyo International 
Forum to exhibit its new products and technologies. 
The event featured 59 exhibits from eight group com-
panies, several of which we will introduce here.

TOYOCOLOR CO., LTD. 

Liquid Color for Plastics
Plastic bottles are typically colored by blending a masterbatch 

into the resin. As a supplier of masterbatches, TOYOCOLOR 

received comments stating that decreasing the additive vol-

ume to produce transparent colors and paler colors often re-

sults in color variation. In response to these problems, TOYO-

COLOR developed its LioplaxLQ Series for plastics.

Made by dispersing pigments in a special liquid solvent 

(vehicle), LioplaxLQ produces uniform colors at a trace addi-

tive weight of only 0.1–1.0%. The resins with which LioplaxLQ 

can presently be used include PET and PC, but the company 

is looking to expand applicability to other resins in the future. 

LioplaxLQ is also designed to withstand high temperatures ex-

ceeding 280°C and has been shown to have little influence on 

the physical properties of the resins to which it is added (see 

Table). The colorants can be added by installing a specialized 

www.toyoinkgroup.com
TOYO INK GROUP

Physical Property Changes 
When LioplaxLQ Is Added to PC

metering/feeding unit onto the side of the extrusion unit’s hop-

per. LioplaxLQ also complies with US Food and Drug Admin-

istration (USFDA) standards, so the company is considering 

international sales.

According to the representative, LioplaxLQ is targeted at 

transparent bottles used for cosmetics, shampoo, and other 

toiletries. He goes on to say that there is a strong demand 

for attractive transparent decoration, so they expect the new 

colorants to be used in cases where adjusting masterbatch 

volumes does not produce the desired results.

TOYOCHEM CO., LTD.

Environmentally-friendly 
One-component High-solid PSA
In December 2015, TOYOCHEM entered into an agreement to 

acquire the technology to produce and sell a one-component, 

solvent-based acrylic pressure sensitive adhesive (PSA) with a 

subsidiary of the US based The Dow Chemical Company. Fol-

lowing the acquisition, TOYOCHEM has worked to accelerate 

the development of its one-component PSA. Oribain EXK16-

094, an environmentally friendly one-component high-solid 

PSA designed for industrial and architectural adhesive tape, 

was a result of this move.

This PSA is unique in that it adheres securely to olefin plas-

tic, unlike standard acrylic resin. The PSA also has improved 

foamed body adhesion, required to hold the PSA firmly to 

tapes with foamed substrates. The solvent used here is ethyl 

acetate and MEK/IPA.

According to the representative, Japanese tape produc-

ers typically use two-component PSA and in many cases have 

installed equipment specialized for such PSA. In this way, 

72.4 72.8
2268 2294
128 128

Item No Colorant 0.2% Colorant
Charpy Impact Strength (kJ/m2)
Bending Modulus (MPa)
Deflection Temperature Under Load (°C)
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blistering to realize clean lamination. In terms of environmen-

tal concerns, the company is proposing the use of boil-grade 

ECOAD EA-N6005/EA-N5500 in conjunction with TOYO INK's 

water-based gravure inks (AQUAECOL) and water-based flexo 

inks (AQUA LIONA). On the other hand, retort-grade ECOAD 

EA-N6801/EA-N5801 contains an aliphatic curing agent, so 

can withstand pressurized heat sterilization for 30 minutes at 

135°C.

Lamination Adhesives for 
Transparent Barrier Packaging
Barrier packaging made of transparent deposition films primar-

ily contain only one transparent deposition layer, for example 

transparent deposition film/nylon film or PET film structures. 

According to the representative, however, there is a strong 

demand for extended shelf-life to reduce food loss, and thus 

a strong demand to solve the problem of long-term storage 

by improving the barrier property. One specific problem with 

transparent deposition films is that using these on both faces 

will allow the isocyanate in the adhesive to react with moisture 

after lamination and cause blistering. In addition to sacrificing 

the appearance, blistering can also weaken the interlayer ad-

hesive strength.

In this light, Toyo-Morton is developing their TOMOFLEX 

TM-2200/CAT-RT37 lamination adhesive for transparent bar-

rier packaging structures that contain multiple transparent 

deposition films, such as transparent deposition film/nylon 

film/transparent deposition film. The adhesive is unlikely to 

cause blistering and can also be used to laminate aluminum foil 

and aluminum metallized film. Although the primary application 

target is microwaveable retort foods, they also anticipate its 

use in snack food packaging and other applications.

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 ®
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New Film Protects the Hands of Hairdressers 
From Soreness and Irritation

TOYO KAGAKU Co., Ltd., a Japanese producer 
of first-aid bandages, exhibited its "FITBAN N" 

professional-use skin irritation protection film for 
hairdressers at Life Support Expo 2017, held at the 
Business Innovation Center Osaka this past March. 
The first-aid bandage is used to protect fingers from 
the soreness and irritation caused by the permanent 
treatments and shampoos used by hairdressers. De-
veloped by modifying the company's existing original 
thin silicone PSA bandage for hairdresser-use, 
FITBAN N is also designed with the ability to adhere 
and conform as it bends and stretches. FITBAN N 
also has the adhesion strength to remain in place 
even when wet. According to Daisuke Kubota, acting 
director of the New Business Unit, the bandage ad-
heres more securely to the skin than the existing 
product, and has been praised for reducing the 
need for replacement even during hard washing and 
scrubbing work.

Transparent and Thin
There are many hairdressers who are troubled by skin irrita-

tion on their fingers (chapping and hangnails) caused by the 

www.toyokagaku.com
TOYO KAGAKU Co., Ltd.

FITBAN N

handling of permanent treatments and shampoos on a daily 

basis. Moreover, shampoo can also cause extreme pain when 

it comes into contact with already irritated skin. TOYO KAGA-

KU developed FITBAN N in response to this problem, and de-

signed the bandage so that it can be applied to the irritated 

area to prevent contact with permanent treatments, as well as 

prevent further drying and skin irritation.

The bandage consists of a polyurethane film coated with 

silicone PSA, which enables good adhesion even when wet. 

Moreover, the excellent elasticity allows the bandage to con-

form to the movement of the fingers, so it is unlikely to peel off 

of joints. Unlike conventional bandages that will easily peel off 

when working around water and require regular replacement, 

Mr. Kubota says that FITBAN N does not need to be replaced 

as often because it adheres strongly to the skin and conforms 

tightly to the curves of the fingers. The water vapor permea-

bility of the film also reduces the likelihood of skin maceration. 

The bandage is only 0.03 mm thick and transparent, so is 

inconspicuous enough to be used without hesitation during 

work. FITBAN N is also 1.6 times larger (25 × 72 mm) than 

standard bandages, allowing it to protect a larger area of skin 

irritation. Although the bandage was developed for hairdress-

ers, Mr. Kubota says that it can also be used by those in the 

food and beverage industries or by those in the hotel industry 

who are often involved in scrubbing and washing work.

FITBAN N Applied to the Wrist and a Finger
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In addition to FITBAN N, which is made entirely of film, the 

company also offers FITBAN with a protective pad in the cen-

ter. This type can be used when there is bleeding. The compa-

ny sells the products through its home page and through hair-

dresser related distributors. FITBAN N for professionals is sold 

in 20 packs and 100 packs, whereas the padded type is sold 

in 50 packs. The company also sells standard sizes of FITBAN 

N for standard household-use, and a free-size bandage (65 x 

116 mm) that can be cut to the desired shape.

Developing Unique Products
Mr. Kubota says that although TOYO KAGAKU produces ban-

dages, the majority of their work is accounted for by OEM 

production. As such, it has been difficult for them to promote 

their own products. He goes on to say, however, that the ex-

hibition has provided many people with their first opportunity 

to see products such as FITBAN N, for which they received 

positive reactions. For example, the company also displayed 

its "Oyasumi Tape," a tape that can be applied over the mouth 

before going to bed to facilitate nasal respiration during sleep. 

This product was developed for individuals who sleep with 

their mouth open and awake with a dry throat.

More recently the company has applied its "body-adhe-

sion technologies" to develop products such as "Kizu Quick," 

a hydrocolloid specialized to be thin and reduce discomfort. 

Likewise, Mr. Kubota says they plan to continue releasing new 

products to the market that focus on specific needs. 

Our Mist Cooled Hybrid Roll is ideal for 
�lm preheating, stretching, and annealing

If it’s a TOKUDEN JACKET ROLL®If it’s a TOKUDEN JACKET ROLL®

It’s energy saving, 
low-maintenance, 
and safe

It’s energy saving, 
low-maintenance, 
and safe

Induction heating provides excellent temperature control
Wide temperature range setting (max. 400°C)
Uniform roll surface temperature profile

Induction heating provides excellent temperature control
Wide temperature range setting (max. 400°C)
Uniform roll surface temperature profile

Energy (kW) Approx. 20% loss

Tokuden
Jacket Roll®

Standard
Oil Heated Roll

Energy Loss
▪ Energy consumed by
   circulation pump
▪ Heat exchanger
   efficiency loss
▪ Piping loss

Required energy to
maintain the temperature
of the product and
roll surface
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Combining Printed and Conventional Electronics 
for a Cheaper Disposable/Reusable Health Sensor

Assistant Professor Kuniharu Takei of the Osaka 
Prefecture University and his team have de-

veloped a wearable device designed to simultane-
ously measure human activity, heart rate, and skin 
temperature. The device, which consists of a film 
printed with different types of sensors, is applied di-
rectly to the skin, so the structure is designed in such 
a way that the printed sensors that come into contact 
with the skin are disposable, given sanitary concerns, 
and the expensive conventional transistors and other 
electronic components can be reused. Assistant 
Professor Takei states that his concept is aimed at 
utilizing the mass-production capability of printing 
technology as the team develops the device for pre-
ventative medicine purposes.

Physical Condition Activity Sensors
The wearable device (Fig. 1) developed by the research team 

utilizes screen printing to integrate an 

activity (acceleration) sensor, elec-

trocardiogram sensor, skin tempera-

ture sensor, and ultraviolet sensor 

on a PET film. In this way, the device 

can be applied to the chest or some 

other part of the body to detect the 

wearer’s condition, such as if they are 

walking, running, standing, or lying 

down, and measure their heart rate 

and skin temperature in real time.

Associate Professor Takei explains that the unique aspect 

of this wearable device is the fact that the team printed several 

different types of sensors onto a single film. One of the more 

Associate Professor 
Kuniharu Takei

sites.google.com/site/kuniharutakei/

Department of Physics and Electronics,
Osaka Prefecture University

important sensors with which the device is equipped, howev-

er, is the so-called activity sensor used to detect the wearer’s 

movement.

Setting Themselves Apart From Prior 
Research
During his university years, Associate Professor Takei re-

searched integrated circuits using silicon wafers, but later 

became involved in the development of flexible devices using 

flexible films as a postdoctoral researcher at a US university. 

In practice, flexible devices produced using a semiconductor 

fabrication process can cost several hundreds of thousands 

of yen per sheet, so this approach is not suited to commer-

cialization.

Associate Professor Takei explains, however, that other 

researchers in Japan have already been working on applying 

organic transistors to produce flexible devices. As such, he 

focused on flexible sensor printing to set his work apart from 

this prior research. More specifically, he states that copying 

Reusable Sheet
 Triaxial Acceleration (activity) Sensor

Electrocardiogram 
Sensor

 Disposable Sheet

 Skin Temperature Sensor
Transistor

UV Light Sensor

Figure 1 Wearable Device Image 
(image provided by Associate Professor Takei)
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—As director of the Future-Applied Convention-
al Technology Center, you have been working 
to analyze traditional industries using science 

Using 3D Motion Analysis to 
Visualize and Pass on the Hidden Skills of Master Craftsmen

www.kit.ac.jp/edu_index/center/tradition/

Future-Applied Conventional Technology Center
Kyoto Institute of Technology

Professor Hiroyuki Hamada, Ph.D. in Engineering

Born in Higashiosaka, Osaka, in 

1955, Professor Hamada com-

pleted his doctorate in Mechan-

ical Engineering at the Doshisha 

University Graduate School of 

Science. After working as a re-

searcher at the Osaka Municipal 

Technical Research Institute and 

as an assistant and assistant professor at the Kyoto 

Institute of Technology, he became a professor at the 

Kyoto Institute of Technology in March 1998.

Analysis and quantification of the skills used in Ja-
pan's traditional industries offers the potential to 

more rapidly train younger generations of craftsmen. 
Many of these skills also include hidden tricks that 
have typically been passed down from generation to 
generation as "tacit knowledge” because they are 
difficult to convey in words. Given that Kyoto, Japan, 
has many traditional industries faced with a lack of 
successors, Professor Hiroyuki Hamada, director of 
the Kyoto Institute of Technology, Future-Applied 
Conventional Technology Center, is taking on the 
challenge of discovering and recording these hidden 

skills. Using the modern science and technology of 
3D motion analysis, Professor Hamada has set out 
to measure these mysteries of which the craftsmen 
themselves are at times unaware, and convert them 
into "explicit knowledge" that is easy to convey. In 
this way, Professor Hamada hopes to reduce training 
times from 10 or even 20 years to 5 as a way of at-
tracting more successors and apprentices to these 
traditional industries. Looking to the future, he de-
scribes his vision saying that he hopes to also use 
the craftsmanship analysis data in new areas of man-
ufacturing.

and technology. Although this is an ideal theme 
for a university in Kyoto with its collection of 
traditional industries, what started you on this 
research?

Hamada: Until recently, my research was specialized in com-

posite material engineering with a focus on fiber reinforced 

plastic (FRP). When I was a member of the Advanced Fi-

bro-Science department at the Kyoto Institute of Technology 

some time ago, however, we invited several people involved in 

traditional industries to hold a lecture. This was the first time I 

heard of “tacit knowledge” and other skills that are difficult to 

convey in words in these traditional industries.

This triggered my interest in identifying these difficult skills 

using the latest analysis technology. Through an acquaintance, 

I requested the opportunity to conduct a motion analysis tests 

using Kanjuro Shibata, a master of Kyoto style bow making, 

as the subject. This was the start of my research in this area.

I was blessed with collaborators, and once the research 
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CoatingCoating

1. Introduction
With the highest global share in the field of coater/develop-

er systems (Fig. 1) used to coat and develop uniform films of 

photoresist (photosensitive fluid) and polyimide on substrates, 

SCREEN Holdings is a manufacturer of the equipment used 

to produce flat-screen television and smartphone liquid-crystal 

displays (LCD). Likewise, the high coating uniformity and pro-

duction stability of our slot die coating technology has led our 

slot die coating systems to be adopted by LCD manufacturers 

around the world.

Although this slot die coating technology is designed to 

coat individual panel sheets, we have also developed and 

produce coating equipment that is designed to coat continu-

ous sheet substrates (webs) on roll-to-roll transport systems. 

One typical example is our coater/dryer system for lithium-ion 

batteries (LIB) (Fig. 2). In this way, these different coating and 

peripheral technologies allow us to respond to a broad range 

of demands by optimizing the equipment for use with different 

material properties.

More recently, however, we developed a production sys-

tem for polymer electrolyte fuel-cell batteries based on our 

high-precision coating technology—for which we hold the 

top share in the global LCTFT array market—and secondary 

battery electrode coating and transport technology. On No-

vember 17, 2016, we announced the start of production by a 

major Japanese customer who installed one of our direct coat-

ing method based fuel-cell mass-production systems. In this 

article, we will introduce the background to the development 

of this fuel-cell battery production unit, a comparison to the 

standard method, the features of the direct coating method, 

our response to technical problems, and the future outlook.

SCREEN Holdings Co., Ltd.

Roll-to-roll Coating-based Fuel-cell Production System 
Contributes to Higher Productivity and Lower Costs

Yoshinori Takagi R&D Department 3*
Kazuo Kinose R&D Department 2

*

2. Development Background
Recently, there has been high anticipation for the use of fu-

el-cells to realize a "Hydrogen Economy," in which hydrogen is 

used on a daily basis and for production activities as a means 

Linearcoater

Figure 1 LCTFT Array Coater/Developer

Coating Unit Drying Unit

Figure 2 Secondary Battery Coater/Dryer

Convertech International     May / June 201768



Functional MaterialsFunctional Materials

1. Background

Urushi (Japanese lacquer) is a traditional natural material that 

has been a deeply rooted part of life in Japan since the pre-

historic Jomon Period. The reason for urushi’s long history of 

use is its combination of rare characteristics, namely being 

human-friendly, hygienic, and safe. Although surprisingly un-

known, urushi is more than just an attractive coating, it also 

has many excellent resistances (Table 1). Moreover, it is anti-

bacterial and thus hygienic, and it causes no harm to humans 

once it has been cured. As such, urushi has often been used 

as a coating for daily objects, from tableware to furniture and 

houses. Despite these excellent characteristics, the modern 

urushi industry has been unable to find value beyond the use 

of urushi in crafts, so the scale of the industry continues to 

contract every year.

In light of this situation, we focused on the electrical insulation 

property of urushi and has proposed a new application using 

Assistant Professor—Feel Engineering Lab
Department of Intelligent Interaction Technologies
University of Tsukuba

Fabricating a Japanese Lacquer Based Circuit 
and Its Application to Interfaces

Yuki Hashimoto

urushi as the insulator in electronic circuit boards. Moreover, 

we have also been working to apply this urushi based electron-

ic circuit (urushi circuit) to human interfaces. In this article, we 

will explain the structure, characteristics, and fabrication tech-

nology of the urushi circuit, and introduce the urushi circuits 

we have developed thus far along with an interface example.

2. Urushi Circuit Structure and
Characteristics

Figure 1 shows the basic structure of the urushi circuit. Here, 

the electronic components are located on an interconnect that 

has been patterned on a urushi coated substrate. Finally, the 

circuit is finished by coating the entire unit in urushi.

There are three primary advantages to using urushi in elec-

tronic circuits.

(1) Circuit Strength: Urushi is tough, so improves the strength 

of the circuit itself. This fact allows us to simplify the substrate 

and cladding, and also contributes to miniaturization and 

light-weighting of the system as a whole. Moreover, because 

the urushi resistances are applied to the circuit, the cir-

cuit can be more easily used in special environments, 

such as in chemicals and in soil.

(2) Improved Safety: Urushi is extremely safe for 

human-use, and is hygienic. As such, urushi circuits 

Water/Moisture

Chemical

Electrical
Rust/Corrosion

Hardness
Insects/Bacteria

Heat

Environment

Human

Good waterproofness2

Does not dissolve in sulfuric acid, hydrochloric acid, aqua regia, etc.

Insulation property equal to that of natural rubber1

Resists rust/corrosion
Same as steel
Repels insects/bacteria3

Coated: approx. 120°C
Baked: exceeds 200°C

Natural resin that does not release toxic substances

Non-allergenic, safe Figure 1 Urushi Circuit Structure

Table 1 Urushi Properties1

Electronic components
Conductor
Urushi
Substrate
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Functional MaterialsFunctional Materials

1. Background
Several industries, particularly those in the PSA/adhesives, 

coating, printing, textiles, and rubber fields, use high amounts 

of volatile organic compounds (VOCs). Some of these VOCs 

vaporize and diffuse into the air during use, which is known to 

be a cause of odor and photochemical smog.

In terms of environmental protection, it is essential to re-

duce the diffusion of these VOCs, so governments have set 

out to implement measures to do so. Meanwhile, plants that 

work with VOCs have also taken various countermeasures. 

Some typical examples include incineration and adsorption 

methods. It has been pointed out, however, that the former 

generates problematic CO2 and requires up-scaling, whereas 

the latter is problematic in terms of the absorbents and running 

costs.

Of the different types of VOC, toluene, ethyl acetate, and 

MEK are used in large volumes, but these do not produce a 

strong odor despite their high degree of diffusion. Meanwhile, 

even VOCs with low concentrations of acids and acrylics will 

be recognizable as a strong odor to humans, so cannot be 

discussed in the same light as other VOCs. Therefore, we have 

been focused on developing a compact, low running-cost 

method for managing these strong-odor VOCs. In the follow-

ing, we will introduce the principle behind this method, the 

structure of the equipment, and how it is used on-site.

2. Usage of Acrylic and Other 
Unsaturated VOC

As a typical example, let us look at production using the raw 

monomer for PSAs. The raw materials of acrylic PSAs include 

a mixture of different VOCs with a double bond in the mole-

cule, where the main components are either an acrylic acid 

or methacrylic acid and an alcohol ester with an alkyl group 

(carbon number ranging from 2 to 12), and the secondary 

components include styrene and vinyl acetate (Table 1). These 

components are copolymerized to produce a PSA with the ap-

propriate performance. One typical method of increasing the 

performance of PSAs is to use cross-linking agents. The acryl-

ic monomers used as the raw material come in many varieties, 

and the selection of the monomer, the compounding ratio, the 

polymer molecular weight, and the molecular weight distribu-

tion depend largely on the desired performance as a polymer 

product. In all cases, however, the monomers are volatile, so 

we cannot avoid some particles volatilizing and diffusing into 

the air when handling them.

Low molecular weight ethyl acrylic acid and vinyl acetate 

have high volatility and a strong odor, whereas high molecu-

lar weight cyclohexyl acrylate and 2-ethylhexyl have a unique 

odor despite their low volatility. Therefore, some method is re-

quired to prevent diffusion by capturing these VOC monomers 

when they have volatilized into gases. Although the typical 

methods of treating VOC monomers include the incineration 

and adsorption methods mentioned above, the authors chose 

to utilize the characteristics unique to acrylic monomers to 

develop a simpler method. We spent one year conducting a 

demonstration that produced the expected results, which we 

will report on here.

NEGISHI MFG. CO., LTD

Developing and Demonstrating a New Deodorization Method 
for Industrial Exhaust Acid, Acrylic, 
and Other Unsaturated Compounds

Michihide Tokashiki, Asashi Negishi*

1. EB Technology Used in the 
Packaging Field

In the packagin

*
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Printable ElectronicsPrintable Electronics

Introduction to Flexible & Printable Electronics
Roll-to-roll Production Methods: 8

Dominique K. Numakura

Session 34

dnumakura@dknresearch.com

DKN Research LLC
www.dknresearchllc.com

In this part of the series, we have been introduc-
ing roll-to-roll production systems. In the previ-

ous session, we explained that printing, particularly 
screen printing, is one of the fundamental technol-
ogies in the flexible electronics production process. 
Although screen printing, which is a typical step 
process, has a long history of use as a roll-to-roll 
process, it continues to be developed today, and we 
hope the reader recognized that new technologies 
continue to be proposed.

In this session, we will take a slightly different 
approach and consider the roll-to-roll conversion 
of vacuum processes. Processes used to manufac-
ture electronic devices require vacuum and decom-
pressed atmospheres at various points, so these be-
come a major issue when converting to roll-to-roll.

11. Adopting Roll-to-roll Systems 
for the Main Processes 
(continued)

(5) Vacuum Processes
In our consideration of roll-to-roll production systems, we pre-

viously mentioned on several occasions that these process 

can be categorized as continuous processes and step pro-

cesses. The former includes chemical treatment processes, 

such as etching, and physiochemical treatment processes, 

such as thermal drying, which are relatively easy to convert 

to roll-to-roll. Many of these continuous processes were orig-

inally designed assuming the use of a roll-to-roll system, and 

in many cases these processes actually have more difficulty 

converting sheets than webs. Although considered to be con-

tinuous processes, a fairly special case is vacuum processes.

In fact, there is now a broad range of vacuum processes used 

in the electronics manufacturing process. The required degree 

of vacuum ranges from a level that is only somewhat lower 

than atmospheric pressure to ultra-vacuum conditions that ex-

ceed 10-10 Torr. The thinking behind the design of the roll-to-roll 

equipment is completely different, however, depending on the 

required degree of vacuum. Likewise, simple examples (lami-

nation) and examples requiring high vacuums (physical vapor 

deposition (PVD) and chemical vapor deposition (CVD)) natu-

rally require different equipment configurations.

Unwinding            Rewinding

Vacuum Treatment Unit

Figure 100 Roll-to-Roll Vacuum Treatment Line (roll-in-
chamber method): Good Film Performance, but Limited 

Capacity
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Functional Materials — Lignin

Tatsuhiko Yamada (SIP Lignin Representative)
Forestry and Forest Products Research Institute

Session 1 "Glycol Lignin," an Industrial Material 
Produced From Japan's Forests
The Potential for and Application of "Glycol Lignin" 
as a New Industrial Material (1)

1. Introduction
In Japan, middle and high school social studies classes tend to 

teach the idea that Japan relies almost entirely on imports for its 

fossil resources, which in part has given the vague impression 

to many people that Japan is lacking in all resources. Even the 

author had this impression for many years. During his study of 

forestry related topics, however, the author learned that rough-

ly 70% of Japan is covered in forests and that there are few 

other countries with this level of forest cover. Even when riding 

the Tokaido Bullet Train Line, which runs through the most de-

veloped parts of Japan, riders experience the mountains and 

numerous tunnels that pass through these from the windows 

of the train. These hills and mountains that spread over much 

of Japan are primarily forested, which provides a sense of the 

high level of forest cover. In fact, it is difficult to travel anywhere 

in Japan without seeing forest. If we include the 12% of Japan 

that is accounted for by agriculture, roughly 80% of the land 

is covered in biomass, allowing us to see Japan as a biomass 

superpower. In terms of fossil resources, the neighboring sea 

floor is currently known to contain huge amounts of methane 

hydrate, which shows that we cannot say Japan is exactly 

lacking. Although Japan is clearly lacking in petroleum and 

coal, the situation differs for these other resources.

Biomass is a renewable resource, so we do not need to 

be excessively concerned about reserves, as we do with fossil 

resources. The artificially afforested mountains of Japan, how-

ever, are now approaching their rotation age, and if these trees 

are not used they may have an adverse effect on the environ-

ment. As such, now is truly a time when Japan must utilize its 

forest resources. One key to their use is "Glycol Lignin," which 

we will introduce here.

2. Background Knowledge on Lignin
Usage

Accounting for 20–35% of wood, lignin is one of the main com-

ponents of wood (Fig. 1). The word "lignin" itself comes from 

the Latin term lignum, which literally means wood. Although 

lignin is often introduced as only one of the components that 

make up wood, based on the meaning of the original word, 

we can interpret lignin to mean that wood is wood precisely 

because it contains lignin. In fact, if we remove the lignin from 

wood, the wood becomes a material with a far different nature. 

For example, the wood becomes a fibrous substance similar 

to paper pulp.

Although there are many examples of research and devel-

opment regarding lignin, there are few examples of success-

fully commercializing lignin applications, so it continues to be 

an undeveloped forestry resource. One of the reasons for this 

situation is that many people believe lignin is difficult to ap-

ply as an industrial material because of its extremely complex 

compound structure. As long as complex compounds show 

consistently stable physical properties, however, applications 

can be established for these. In other words, the real reason 

Hemicellulose
(20-25%)

Trace Components (a few %)

Cellulose
(40-50%)

Lignin
(25-35%)

Figure 1 Chemical Structure of Wood
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Latest Trends in Semiconductor Fabrication 
Dicing Tapes

Product Research Department, Research Center 
LINTEC Corporation

Naoya Saiki

PSA and Cutting-edge PSA Applications

Session 3

1. Introduction
In general, the semiconductor industry supplies integrated cir-

cuit (IC) chips in the form of semiconductor packages, which 

consist of an IC chip mounted on a substrate and protected 

with a molding resin. These packages are then soldered to a 

motherboard, which is inserted into electronic devices, such 

as personal computers and mobile phones. In the following, we 

will simply refer to the semiconductor package as a package.

Figure 1 shows a typical example of a fabrication process 

for a general-purpose package (ball grid array)1. In the figure, 

the silicon wafer surface into which the circuit is patterned is 

covered with an adhesive tape [back grinding (BG) tape] to 

protect the surface of the circuit (Fig. 1a), after which the sili-

con wafer is ground down in a back grinding process (Fig. 1b). 

After grinding, another adhesive tape (dicing tape) is affixed to 

the backside of the wafer and the back grinding tape removed 

(Fig. 1c and d). The back grinding tape must be easy to remove 

from the wafer so as not to damage the thinly ground wafer. In 

the following dicing process, a circular saw cuts the wafer lo-

cated on the dicing tape into singulated chips (Fig. 1e). During 

this step, the dicing tape holds the wafer in place to prevent 

the singulated chips from scattering and becoming damaged. 

The singulated chips are then removed from the dicing tape 

in a pick-up process (Fig. 1f). During this pick-up process, the 

chips must be completely and safely removed from the dicing 

tape within the production time without damaging the chips. 

The removed chips are then bonded to a substrate using a 

liquid adhesive in a die attach process. The liquid adhesive is 

cured with heat to ensure strong adhesion (Fig. 1g). Next, the 

chip and substrate are hard-wired (wire bonding) to make the 

electrical connections, after which the entire chip is covered 

in a molding resin to protect it (Fig. 1h and i). Finally, soldering 

balls are applied to the substrate surface to mount the chips 

onto the motherboard, which completes the package (Fig. 1j). 

Although Lintec Corporation supplies the different tapes used 

throughout this fabrication process, in this session we will in-

troduce the dicing tape used during wafer singulation.

BG Tape Circuit (IC) Grinding Wheel

Flip

Flip
Silicon Wafer

Dicing Tape

Paste Adhesive

Substrate
Metal Wire

Molding Resin

Circular Saw
Chip

(a) Apply BG Tape (b) Grind

(c) Apply Dicing Tape

(e) Dicing (f) Pick-up

(g) Die Attach 
& Thermal Curing(h) Wire Bonding(i) Sealing

(j) Electrode Forming

(d) Remove BG Tape

Figure 1 Semiconductor Fabrication Post-processes 
(i.e., ball grid array)
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of the thin chip (100 μm), although the needle load begins to 

drop once the chip releases from the tape on either side of the 

needle, the chip does not completely release at this point, and 

more time is required until release completion.

In the case of the thick chip, as shown in Figure 7a, the re-

lease angle remains constant even as release progresses. As 

such, release is completed in a short time once the chip begins 

to release. Meanwhile, in the case of the thin chip, as shown 

in Figure 7b, the chip deforms as release progresses, so the 

release angle decreases. As a result, the chip does not release 

easily and the release speed decreases, meaning more time is 

required until release is completed. In this light, we focused on 

the relationship between the release angle and release speed, 

and optimized the interfacial strength release speed depen-

dency to develop a unique tape that allows for rapid pick-up 

without causing damage, even with chip thickness of under 

50 μm.

5. Closing
Market trends have led to a demand for continued develop-

ment and proposals regarding optimized dicing tapes. In this 

session, we looked at the diversification of dicing targets, the 

changes in dicing methods, and the response to thinner and 

smaller chips. The diversification of semiconductor fabrication 

processes is expected to further vary the market demands for 

dicing tape itself. Going forward, we hope to continue provid-

ing products that suit the market in a flexible manner.

References
1. I. Ichikawa, T. Sugizaki: Fine Chemical, 45, 6, 26 (2016)

2. S. Cvetkovic: Microelectronic Engineering, 88, 8, 2500 

(2011)

3. Y. Sato: The Adhsesion Society of Japan Journal, 46, 379 

(2010)

4. N. Uchiyama: The Japan Society of Mechanical Engineers 

Journal, 115, 644 (2012)

Web Hi-Vision System

SP-009

HV-105MIII

Still image printing monitor

COLORCON Inspection System and
                  Web Hi-Vision System

Tsukuba Factory : 29, Kasuminosato, Amimachi, Inashiki-gun, Ibaraki 300-0315, Japan  Tel. +81-29-840-3280  Fax. +81-29-889-2487
Tokyo Office Tel.+81-3-3802-7421    Osaka Office Tel.+81-6-6942-5720 

TAIYO ELECTRIC INDUSTRY CO., LTD. www.taiyo-e.co.jp

COLORCON, Taiyo’s Automatic Register
Control Equipment for Gravure Printing

Newly developed for easier operation and
suitable AC servo motor control

Suitable for sectional drive-type presses
Model DT-3000

Model SKT®-001

Inspects printing defects while high speed printing, 
by means of a pattern matching method

Inspection System OFTTM Series

Model SK-2090
User friendly operations

Suitable for sectional drive-type presses

The Latest

 Series
Digital Camera

80MHz

Adoption of an LED!
Digital Camera

80MHz

Adoption of an LED!

May / June 2017     Convertech International 93



Decoration TechnologyDecoration Technology

Plastic Surface Decoration Technology
Chapter 2: Decoration Technology Details 7

Session 8

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.

3.3 Multi-material Forming
This forming method is able to produce components with a 

soft surface consisting of a thermoplastic elastomer layer and 

a hard plastic layer. These components are used in automo-

biles and other products. Figure 85 shows an example of a 

soft/hard multi-material formed component.97

3.4 Soft Feel Decoration
From the viewpoint of cost, soft-skin forming is increasingly 

being replaced by standard injection molding or high-quality 

forming using a textured die-mold, and film forming for auto-

motive interior component forming. On the other hand, given 

the high demand for both a comfortable touch and a good ap-

pearance for these components, there has been an increasing 

demand recently for soft feel decoration that provides a soft 

touch to automotive interior components and smartphones. 

The different technologies shown in Table 22 have been be-

coming more common. 

The following introduces some typical examples.

3.4.1 Forming Using a Specially Coated Soft 
Feel Film
Aica Kogyo Co., Ltd.34 and Nissha Printing Co., Ltd.14 have de-

veloped specially coated soft feel films. As shown in Chapter 

2 Section 1.2.2 Figure 25 (Convertech & e-Print July/August 

2016, p. 93), these include silky touch and soft touch films.

3.4.2 Soft Feel Texturing
NISSAN MOTOR CO., LTD. applies the soft feel texturing86 de-

GFTP (GFPBT) Layer

MuCell Foam (TPE) Layer

Skin (TPE) Layer

Figure 85 ENGEL’s Dolphin Process 
(soft/hard two-component forming)97
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Session 7 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.

9. Water-based Flexo Film Printing 
Image Quality Evaluation and 
Analysis

It is far more difficult to print flexible packaging film with flexo 

than it is to print paper. The primary reason for this is that OPP 

and other films are lipophilic, which means they are essentially 

difficult to wet when printing with water-based ink (low ink re-

ceptivity).

The recent advancement in inks and printing plates, how-

ever, has greatly increased the image quality, which has en-

abled water-based printing applications and expanded the 

range of applicability. Meanwhile, a reliable image quality anal-

ysis method has yet to be established, so there is often vari-

ability during evaluation.

In our evaluation of various water-based flexo printed films, 

the authors discovered a series of analysis methods that are 

thought to be nearly ideal. We would like to introduce this 

method here and seek the assessment of the readers.

Additionally, we will show the data for the latest printing 

samples as proof that high image quality printing is already 

possible. This section will review the contents of the previous 

session and provide the analysis results achieved with the sup-

port of TOYO INK CO., LTD.

9.1 Initial Settings During Printing and 
Evaluation Criteria

If we compare the flexo line images and process color images, 

we see that the complexity of the process color images is ex-

tremely high. The process color image consists of a collection 

of small and large halftones, where the quality of the results 

depends on the color tone reproduction precision and the col-

or rendering precision of the overprinted areas. The following 

details the main work procedures and the evaluation criteria.

Ink control in film printing assumes a so-called kiss-touch 

in which the appropriate contact between the printing plate 

and anilox roller (contact pressure) and the appropriate con-

tact between the printing plate and film (printing pressure) are 

both 10–20 μm. These pressures are first adjusted quickly at 

low speed and the printing checked for abnormalities over the 

entire surface.

During the initial settings at low speed, the ink is likely to dry 

on the plate and in some cases this will compromise normal 

ink deposition, so we must be careful. If defective areas during 

printing are caused by a drop in line pressure when speed is 

increased to the operational printing speed, we must deter-

mine if the contact pressure or anilox pressure is insufficient on 

the side closest to the defect. We then optimize the pressure of 

both by setting one of these pressures to 10 μm.

Visual confirmation is important when determining the suit-

ability of the printing image reproducibility, but such evalua-

tions differ by person. As such, a numerically controlled test 
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quality to darken.

The C1.40C density curve approximates the normal curve 

from the highlight sections to the middle tones. In other words, 

it appears as though the tone reproducibility is relatively good, 

but the density curve through the shadow sections becomes 

linear and the density decreases. With this curve, it is impossi-

ble to achieve clean, high-density printing.

The causal factor here is poor wetting (insufficient ink re-

ceptivity) of the water-based ink on the film. Typically, inline co-

rona treatments and an appropriate microcell treatment for the 

printing plate will remedy this problem. Changes over time in 

OPP film during storage can result in this type of poor wetting 

property during water-based printing.
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Figure 12 Density Curve Deformation Model for Water-
based Flexo Printing on OPP Film

change can lead to cases were examples A, B, and C occur 

together.

In Figure 12, the density curve for C1.80A shows that half-

tones of 30% or greater are reproduced without problem. 

Meanwhile, the highlight section halftones swell as a result of 

ink drying on the plate before the ink is deposited on the sub-

strate. In this example, the printing density increases and the 

1% halftones swell to 0.25, which is equivalent to the density of 

15% halftones. A more irregular curve is also possible.

Density curves that change in this way will not necessarily 

recover and return to normal on their own during printing. As 

such, we should printing using conditions that are calibrated 

based on the initial print settings. In other words, if we set the 

temperature and humidity to appropriate levels, this type of 

variation will not occur.

The C1.70B density curve shows that the 50% halftone 

density is more than 0.1 greater than the normal value. The 

curve also becomes linear so that variation between the tones 

decreases. Although the primary causal factor here is exces-

sive printing pressure, the solid density will not necessarily in-

crease to the degree that the printing pressure is increased. If 

printing pressure is excessive, the ink in the shadow sections 

will spread outside the halftones, which will swell the size of the 

halftones and increase the density. In some cases, however, 

this can also cause poorer deposition in the solid areas.

Moreover, if the halftones from the middle tones to the 

highlight section swell, the increased halftone percent will 

cause the printing density to increase. As a result, swelling will 

compromise the sharpness of the tones and cause the image 
www.tamapoly.co.jpwww.tamapoly.co.jpwww.tamapoly.co.jp

May / June 2017     Convertech International 105

http://www.tamapoly.co.jp


Web HandlingWeb Handling

Yoshihiko Ohta
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Basic Course on Instrumentation and 
Control in the Converting Process

Session 37

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

20.6 Element and System Characteristics
As introduced in the previous session, control elements and 

systems are shown as blocks, and the signal flow is expressed 

as a block diagram. In addition, proportions, integral and dif-

ferential calculations with the time as the reference value are 

utilized to investigate dynamic phenomenon in control sys-

tems. In this case, differential equations and the Laplace trans-

form are used as tools to express the dynamic characteristics. 

As is clear, the elements and systems indicated by the blocks 

are shown as a Laplace transform, and the ratio of the output 

to the input is defined as the transfer function. The transfer 

function indicates the characteristics in terms of the element 

and system time.

Moreover, the dynamic characteristics can be expressed 

as step response characteristics (transient responses) and fre-

quency response characteristics.

(1) First-order Lag Element Characteristic 
Example

(1.1) First-order Lag Elements Introduced in 
Textbooks

First-order lag elements and systems are the most commonly 

seen characteristics in plants, production processes, machin-

ery, and electrical circuits. Examples of first-order lag elements 

introduced in textbooks include the relationship between the 

liquid surface and inflow volume of drain pipe-equipped-tanks, 

and the resistor-capacitor (RC) circuit in electronic circuits.

Figure 453 shows an example that details the tank liquid 

surface.

If we have tank base area A, inflow volume qi(t), Laplace 

transform Qi(s), drain flow qo(t), Laplace transform Qo(s), drain 

pipe resistance γ, fluid surface height h(t), and Laplace trans-

form H(s), then

the differential equation is 

(1)

and the Laplace transform is 

 (2)

In short,  (3)

Figure 453 Fluid Level in a Tank

Figure 454 RC Circuit

= γ
+Ts
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Session 6 Coating Theory and Phenomenon 
for the Plant, Chapter 3
Adhesion Mechanism and Interface Part 5 and Part 6

5. Vacancies
When analyzing adhesion, it is important to directly obtain data 

for the adhesion interface. In general, however, this is difficult 

to do. In this session, we use an AFM to directly observe the 

adhesion interface between a microscopic pattern and a sub-

strate. Figure 3.40 shows an example of a polymer pattern with 

a line width of 60 nm that is used to produce cutting-edge 

gigabit class LSI. The main component is a styrene polymer.

The surface of the polymer pattern has a minute degree of 

roughness on the nanoscale. The cause of this roughness is 

the polymer aggregates of 20–30 nm in size that exist within 

the polymer pattern. When we use this type of polymer pat-

tern as the etching mask, this nanoscale roughness will have 

a significant influence on the etching precision. Moreover, this 

surface roughness is also assumed to have an influence on 

the adhesion interface. Figure 3.41 shows one method used 

to directly analyze the adhesion interface. In this case, an AFM 

probe  is used to peel off the pattern from the substrate. Using 

an AFM allows us to remove specific parts of the pattern.

In this way, this technology allows us to observe the adhesion 

condition at the interface between the polymer pattern and the 

substrate. Figure 3.42 shows an image indicating the condition 

of the adhesion interface after using an AFM to remove the 60 

(a) SEM Photograph        (b) Aggregate

100nm

AFM tip

(a) Pattern shape imaging           (b) Pattern distortion

Collapse

Residue

(c) Pattern collapse by the DPAT method

Figure 3.40 Polymer Line Pattern (60 nm line width)

Figure 3.41 AFM Probe Direct Adhesion Interface 
Analysis Method

100nm

Residue

Collapsed
pattern

Figure 3.42 Adhesion Interface Condition for a 60 nm Line Width Pattern
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OE-A Elects New International Board of 
Directors
OE-A
Germany
http://www.oe-a.org/

The members of the OE-A (Organic and Printed Elec-
tronics Association), a working group within VDMA, re-
appointed Dr. Jeremy Burroughes, CTO of CDT Ltd. and 
Sumitomo Chemical Fellow, as the Chairman of the Board 
of Directors during the annual General Assembly in Mu-
nich, Germany. Jaap Lombaers, Holst Centre and Stan 
Farnsworth, NovaCentrix Corp. are confirmed in their 
positions as Vice Chairman Europe and North America 
respectively. Dr. Xiaolin Yan, Guangdong JUHUA Printing 
has been elected as the new Vice Chairman Asia.
Chairman

Dr. Jeremy Burroughes, CDT Ltd, Great Britain  
Vice Chairman Asia

Dr. Xiaolin Yan, Guangdong JUHUA Printing, China
Vice Chairman Europe

Jaap Lombaers, Holst Centre, Netherlands
Vice Chairman North America

Stan Farnsworth, NovaCentrix Corp., USA
Additional members of the board

Dr. Peter Fischer, Thin Film Electronics ASA, Norway
Dr. Mark James, Merck Chemicals Ltd., Great Britain  
Prof. Toshihide Kamata, AIST, Japan
Dr. Stephan Kirchmeyer, COPT.Center, Germany
Thomas Kolbusch, Coatema Coating Machinery
GmbH, Germany
Dr. Arto Maaninen, VTT – Technical Research Centre 
of Finland, Finland
Dr. Giovanni Nisato, CSEM SA, Switzerland
Dr. Nina Riegel, Osram OLED GmbH, Germany
Thibaud Le Séguillon, Heliatek GmbH, Germany

New Water-based Flexographic Inks 
will Improve the Sustainability of Food 
Packaging
AIMPLAS
Spain
http://www.aimplas.net

These new flexographic inks can reduce VOC emissions 
by 90–95% at a competitive cost.

QUIMOVIL and AIMPLAS, the Plastics Technology 
Centre, have begun a project funded by the Ministry of 
Economics through the programme RETOS COLABO-
RACIOÅLN to develop new water-based laminable flex-
ographic printing inks for the flexible packaging industry 
that will reduce VOC emissions.

Currently, a high percentage of flexible food packag-
ing is manufactured using solvent-based inks because 
of the high quality and productivity needs in the printing 
and lamination processes. These kinds of components 
have a number of drawbacks, however, such as VOC 
emissions, security risks due to the flammability of inks 
and varnishes, and high investment/maintenance costs 
for the recovery of solvents during printing.

Through this project, AQUAFLEX, coordinated by 
QUIMOVIL, aims to formulate new laminable water-based 
flexographic inks with the same printing and laminating 
quality properties as solvent-based inks. The new prod-
uct will reduce VOC emissions by 90–95% at a compet-
itive cost. Some of the challenges of this project involve 
improving the print speeds of water-based inks and re-
ducing the energy consumption of the drying process.
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ICE South East Asia Launched to the 
Overwhelming Acclaim of the Global 
Converting Industry
Mack Brooks Exhibitions Asia Ltd
Thailand
http://www.ice–southeastasia.com

Dates have been announced for South East Asia’s first 
exhibition dedicated to the paper, film, and foil converting 
industry.

As the organizers of the world’s leading exhibition for 
the paper, film, and foil converting industry, Mack Brooks 
Exhibitions will bring the ICE exhibition to South East 

We welcome any news and new product 
releases related to the convertng industry, 
and will post these on this page and on our 
website.
Please contact us at: "news@ctiweb.co.jp"

New Asahi Photoproducts Website Offers 
Automated Product Selector and More
Asahi Photoproducts
Japan/Brussels
http://www.asahi-photoproducts.com/

New plate selection guide streamlines product selection 
for a wide variety of printing and packaging materials.

Asahi Photoproducts, a leading company in the de-
velopment of photopolymer flexo printing plates, recently 
announced the launch of a brand-new website designed 
to make it easier for customers and other interested par-
ties to quickly and easily find all of the information they 
are seeking. Available in eight languages, the site utilizes 
a modern, easy-to-navigate design that is also mobile 
friendly.

“During the website redesign process, we spent a 
great deal of time talking to customers about their re-
quirements,” said Dr. Dieter Niederstadt, Technical Mar-
keting Manager for Asahi Photoproducts Europe. “The 
resulting site opens an information window for customers 
and puts important information at their fingertips, making 
it fast and easy to find the information they need. We 
are also especially excited about the new Plate Selection 
Guide on the site. This tool guides visitors through the 
process of determining which plates are best for each 
application, ranging from labels and flexible packaging 
to paper and corrugated, eliminating any confusion in 
choosing the right plate from Asahi’s broad plate port-
folio.”

Asia during September 5–7, 2018. The first exhibition of 
its kind for the region will be held at the Bangkok Inter-
national Trade & Exhibition Centre (BITEC) and will be 
offered along with the successful CCE South East Asia 
exhibition.

FKR S4 - Automatic viscosity controller
Fasnacht
Switzerland
www.fasnacht.biz

The Fasnacht FKR-S4 is a modular viscosity controller 
designed specifically for the printing industry. Optional 
capabilities include fully automated control of the pH 
value, temperature, and tank level. The dropping body 
measurement principle delivers precise measurements 
with long-term stability and low maintenance. These 
characteristics have made the S4 system the standard 
viscosity controller for several machine manufacturers.
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