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Corporate Philosophy, Corporate Commitment, Standards of Conduct
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Thus contribute to build rich society.
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1.Recognition of Corporate Social Responsibility

Each corporate member recognizes Corporate Social
Responsibility, complies with all laws and regulations,
discloses information, and honestly conducts oneself to
gain social entrustment.

2.Care for Global Environment

We shall propose eco-friendly products, and strive for
environmental conservation through corporate activities.

3.Thorough Customer Orientation

We shall always correspond with a customer oriented and
modest mind, offering products and services to promote
customer satisfaction.

4.Challenge to Technology Innovation

We shall take a leadership role in the industry by identifying
global trends, striving for technology innovation, and
offering effective products in a timely fashion.

5.Corporate Culture with Faith in Human Resource

We shall build corporate culture with faith in human
potential and satisfaction upon achievement of each
member, courageously challenge innovation in operation,
and capability to demonstrate maximum strength of
organization.



ZHNED

BNEE F—<[DX]

g =BV U1—>3>

TR KBEET A LB EF O

o) PTPAEEIC BT D BXN— 5% BBT 5

BT 7 « IV L DI B IR Z = AT

B miRo =T

29 [FATZEIRIEERIVP-01G]

B BOERIEETES Y F/ LT DRIR

B VLA ROBER R

) wAHDS I 2L — 3> EFE

INA A7 O ANDE Y

12

17

21

25

29

34

39



Table of Contents

Greetings

Special Report on “DX”

] Remote Solution

Streamlining Production Line Start-Up Through Digital Technology

% Non-linear FEM analysis about formed film going through transport

rollers on the blister packaging machines

% Technology for Foreign Material Inspection

4 Solder Paste Inspection Machine “VP-01G"

= Development of a Latch Valve with Self-Returning Function

® | High-Efficiency Magnetic Circuit Design for Solenoids

X¢) Simulation and Visualization of Jet Flows

Approach to Bioprocess

12

17

21

25

29

34

39



DXtE2

M P&

CKD#RA&#E
WHPTXAE
a—FL— MkH
CKD Corporation

Managing Executive Officer
Corporate Officer

Katsunori Hayashida

IZBTZE /DY ZRIGAT

“Anticipating manufacturing in a DX society”
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It appears that COVID-19, which has affected the
world for three years, is finally beginning to
subside. In Europe, the United States and ASEAN
countries, the situation has returned virtually to
what it was before the pandemic, but just in
China, the zero COVID-19 policy has been
maintained strongly and the supply chain has not
yvet recovered completely. Procurement of
semiconductors, electronic parts and resin
materials is expected to remain difficult for some
time. On the other hand, there are some industries
that are highly motivated towards capital
investment, and the outlook for manufacturing
industry is very uncertain.

In such circumstances, conventional manufacturing
methods are no longer effective. Efficient
communication on the web has become more
important than real communication. Due to staff
shortages at manufacturing sites, it is not possible
to respond with conventional production lines.
Digitalization anticipating the post-COVID-19
situation is essential.

The special report in this CKD Technical Journal Vol. 9
is about DX (digital transformation) . It describes
some of the technical themes required for
manufacturing today, including remote solutions
and increasing the efficiency of production line
start-up using digital technology. We hope that
this will be of reference to you all in your
activities.

The CKD Group will move forwards with our
customers towards the realization of a sustainable
society.

We thank you for your continued support and
welcome your guidance and suggestions.
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Remote Solution

ZM B Hideaki Sawada
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One of the problems faced by Japanese manufacturing industry is the declining working population due to the
declining birthrate and aging population.

In recent years, the impact has been increasing at an accelerating pace, and companies are raising priority to
their efforts to improve productivity and promoting them actively.

In our company as well, in order to prevent service degradation and opportunity loss due to labor shortages,
we have built a new service system entitled "Remote Solution" that contributes to the productivity
improvement of both our client companies and our company.

This service connects our pharmaceutical packaging lines delivered to our client companies with the support
center at our Komaki Factory via internet to provide remote support for production, and covers a wide range
of support contents, from trouble recovery to validation support.

This article introduces the content of the remote solution as an example of CKD's DX.
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Streamlining Production Line Start-Up Through Digital Technology

20 [l— Koichi Taniguchi
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We possess both electric and pneumatic control technologies and sell a wide variety of products to

meet a wide range of automation applications. For 30 years, we have been providing our customers
with better products by utilizing these products to build in-house automated production lines and

feeding them back into product development.

In recent years, the working-age population has been decreasing due to the falling birthrate and aging
population, and capital investment has been increasing due to the increase in the number of products
sold. Under these circumstances, it is necessary to shorten production preparation time while

improving safety, functionality, and quality.

This presentation will introduce examples of the use of digital technology to address this issue.
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Non-linear FEM analysis about formed film going through transport
rollers on the blister packaging machines

JBYY EFE  Hideshi Kohtani ®F BE— Ryuichi Kaneko
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Pharmaceutical packaging machines apply transporting method of formed film by hooking formed pockets to
pocket cavity of transport roller.

Formed pocket portion is characterized by not easily deformed compared to original film portion. Due to the
influence of formed pocket portion, formed film does not fit well around the outer periphery of the roll, which is
one of the factors causing transport defect and formed pocket crushing.

This familiarity is influenced by a number of factors represented by shape of formed pocket, curvature radius
of transport roller, physical properties of web film, but it is difficult to capture this phenomenon quantitatively.
Therefore, we attempted to quantify the deformation of formed film when it passed through transport rollers
using nonlinear finite element analysis.

In this article, we define the gap between outer peripheral surface of transport roller and formed film as
floating volume, and from the analysis results of floating volume we introduce an example of evaluation of
suitability for roll transport on pharmaceutical blister packaging machines.
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Technology for Foreign Material Inspection

Hith FFE  Kazuyoshi Kikuchi
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In the surface mounting process, adhesion of foreign matter to PCB surface is a problem because it can cause
printing failures and component mounting failures, which may directly lead to product failures.

Foreign matter adhering to PCB surface before component mounting, in particular, is a problem because it can
cause component mounting failures and short circuits caused by foreign matter hidden behind electronic
packages such as BGA, so there is a need to detect foreign matter after solder printing, which is a process
before component mounting.

In response to these problems, we provide foreign matter inspection function on our solder paste inspection
machine. Foreign matter inspection is possible during solder paste inspection. Foreign matter in white color
such as substrate scum, dust etc. can be detected. Now it is also possible to detect foreign matter in black
color such as hair.

This article introduces foreign matter inspection technology on our solder paste inspection machine (VP9000).
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Solder Paste Inspection Machine “VP-01G”

Bl /A8 Kosuke Hamazaki  B#Ff /T Kensuke Takamura

. hE- ASEANTHRICHE VLT, IFAFLHIRIREBICH TS — RXM LAGHREDAA RN TV ERIFE LKL
<BI2TVWSIIATHER TH./O—/NIiHE TOZSHRERERICIA SNHHEDEN - HEHPKDSN TS,

IO LIEBERZRT. S TIEHE- ASEANTIEAITOMWEICDONT, BEAMEZHRFLLETEHFEIH TOLE
BT AN EREDPOREL 21T o7c. KHKEE TOH R ITEREOBEAROIGRP TIEOFIHEER L.
BHORERBMTO—AZE)AATZHEEZEBINL .

AB T 25 LTHELLZBAZERRERK VP ) — XOBHREFHEENVP-01GHE DV TS,

In recent years, in Chinese and ASEAN markets, the demand for shorter lead time and lower costs for
solder paste inspection machines has become more and more stringent.

In addition, in terms of functionality, there is a demand for addition and improvement of functions
which can meet diverse demands of the global market.

In response to this background, we have reviewed the current model for Chinese and ASEAN markets
from the design stage, in order to make it more suit for production at the Chinese factory, keeping its
basic performance.

In terms of functionality, we have added functions that meet the needs from the viewpoints of actual
operations overseas, such as expansion of communication specifications with post-process machines,
predictive management of processes etc.

This article describes the new model of the solder paste inspection machine VP series "VP-01G"
developed in this way.
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Development of a Latch Valve with Self-Returning Function

B#E #FB  Shinjiltoh

ZEREZFEITBEENVTICRZYFRATONVTDBH B, TV FEATIE/ L/ A RRISERIT ShFKA
WARZMAL. BERL TAHRKODOMEZRIFCEIUTRRHEEEZR LILACRBEONILTTHS. €D/
HAMUDESDORBEDHL. HEBNDIREHBERVWEVWDOKRELEAIXIRDH D, L LE]Ehek D& KA
ATHRIFT B0, IRE) BEREDHANICKVABHRODPMUEZRIFTET . BRIELTLEDITX VY NETFE
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ZHAL. RETBEMERFELZ. ZLTRERADDPRE LRSI AAICKZ T OFERBHEL &1k
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WTHZ Y F/NILTDREEL BUVMRE. SIEEERICDVTENT %,

One type of pneumatic valve that controls air pressure is the latch valve. The latch valve is a self-
holding type valve having a magnetic circuit mechanism capable of holding the position of the movable
iron core without being energized by using a permanent magnet provided in the solenoid. Consequently,
no heat is generated from the coil, and there is a significant energy-saving effect in that virtually no
power consumption is required. However, there is a downside in holding the movable iron core in place
with a permanent magnet: The movable iron core cannot hold its position when external forces such as
vibration and shock are applied, and the valve may malfunction. To address this major issue concerning
latch valves, we have developed a technology that utilizes the generation of back electromotive force,
which is a characteristic of coils, to detect malfunctions caused by external forces. Furthermore, we
have developed a control circuit that, in the event of large external forces, can detect changes in the
back electromotive force of the coil due to external forces and apply a holding voltage before the
movable iron core malfunctions. In this paper, we will introduce the detection and control circuit that
prevents the latch valve from malfunctioning in any environment using examples.
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Fig. 15 Vibration test result (X direction,plunger release)
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High-Efficiency Magnetic Circuit Design for Solenoids

FEH MIE  Kohei Yoshino fNEE Z|WSE  Atsushi Katoh
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In recent years, efforts toward protecting the global environment, such as achieving the SDGs and
carbon neutrality, have accelerated worldwide. CKD also considers it to be an important issue. As
part of our efforts to address this issue, we have developed a new general-purpose solenoid valve
that consumes up to 60% less power than our conventional solenoid valves.

This paper presents the high-efficiency magnetic circuit installed in the new general-purpose solenoid

valve.
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Simulation and Visualization of Jet Flows

BB FAB Hideharu lto

HE, BHaEREP 7 —2II— LOFRIFZ BRICKRABAFICEWTRAEDARUEMPZLALEND LD
ICBRD2TETCWD, AIRMLERRARRZRADU L THX S THRETBHAFETH S, RABROBEAICITE
IR ab—2arPRBEINTELED, JRIEMZRY ANDS ZETREORNETFMITHIENTE, KU
EREOEVERZTDIEDTED, Flo. EUMISRAEDRNZHRE TE BT TEL B LIERIEZHEIT
BIETHREZEETHIEDRAREEL DTS,

ZITHHTEYI 2L -2 a0 TRSAREEMNEZRY ANT/ ANOFREET o1z, TOEFERXZ

ml.ﬁ:o)j*ﬁ.'[t?im (2L \—(!fll:l) I '9“%) o

Over the past few years, fluid visualization technology has been widely used in various fields for such
purposes as product development and establishment of clean rooms. Visualization is a measurement
technique in which fluid phenomena are made visible and then photographed with a camera. Although
the elucidation of fluid flow phenomena has been primarily done using simulation, incorporating
visualization technology will enable evaluation of actual flow rates and provide more reliable results.
Furthermore, not only can the fluid flow be checked qualitatively, but also the flow velocity can be
calculated by analyzing the captured video images.

Therefore, we decided to use visualization technology as well as simulation in our nozzle development
process. This paper describes the fluid visualization technology with examples.
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Approach to Bioprocess

FiEE J  Masashilto
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Conventionally, the effects of pharmaceuticals on humans have been evaluated using human and
animal cells and animals. Three-dimensional culture research has become active. The three-
dimensional culture bioprocess uses a lot of fluid control and automation technology, so we think it is
a good opportunity for us to contribute to society. Therefore, in this paper, we will focus on
bioreactors that are essential for bioprocesses, and introduce "perfusion bioreactors" that are in
demand for three-dimensional culture. After describing the method of controlling pH and dissolved
oxygen, which are important indicators for cell survival, we will report the results of observing three-
dimensional tissues obtained using a "perfusion bioreactor" demonstration experiment.
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