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“Towards the realization of a decarbonized society”
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COVID-19, which raged around the world, has
finally been brought under control, and we have
returned to the everyday life of prior to the
pandemic. The difficulty of obtaining many raw
materials and other parts, has, with some
exceptions, regained stability. On the other hand,
US-China relations continue to be tense, and the
situation in Ukraine shows no signs of resolution. As
the yen is expected to continue to weaken for the
foreseeable future, the rebuilding of supply chains
will be necessary in various industries.
Semiconductor-related capital investment, which has
boomed in recent years, is also tending to slow
down. Inventories of parts and products at
manufacturing companies are also piling up, and it
seems the difficult situation will continue for the
time being.

In such circumstances, initiatives for a decarbonized
society have attracted considerable attention, and
there must be an environmental perspective in
manufacturing. TCEFD disclosures and the
endorsement of the framework, as well as initiatives
for Scope 1, 2 and 3 emissions, have become
unavoidable not only at large companies, but also at
many small and medium-sized enterprises.

The theme of the special feature at the beginning of
this CKD Technical Journal Vol. 10 is “decarbonized
society.” It provides information on technical
themes for the realization of carbon neutrality such
as “optimization of the process of winding using the
multi-axis winding cores of a lithium 1on battery
winding machine” and “the development of
cylindrical solar cell manufacturing technology.” We
hope that this will be of reference to you all in your
activities.

The CKD Group will work together with customers
towards the realization of a sustainable society.
Please continue to provide us with your guidance
and encouragement.

CKD#:#R 2024 Vol.10 @
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Optimization of Winding Process by Multi-axis Mandrel of Lithium-ion
Battery Winding Machines

AR B Takanori Yagi
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A rise in environmental awareness globally in recent years has led to demand for an increase in electric
vehicles that do not emit carbon dioxide. Accordingly, increasing the quality and productivity of in-vehicle
lithium-ion batteries has become a major challenge for battery manufacturers.

The lithium-ion battery winding machines manufactured by our company optimize the winding process through
the use of a multi-axis mandrel in order to increase productivity and reduce quality losses due to winding
misalignment.

This paper introduces the technology behind it.
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Development of manufacturing technology for cylindrical solar cells

M HEE  Masahiro Hayashi FH  BEF] Takatoshi Nomura
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In order to curb global warming, the introduction of renewable energy is increasing and renewable energy is
being promoted as a main power source as part of efforts to achieve carbon neutrality worldwide. Although
Japan ranks first among major countries in terms of the amount of solar power generation it has installed per
unit of land area, there is still no suitable land left for installing conventional flat-plate solar cells. It is essential
to develop next-generation solar cells that overcome the issue of installation location constraints, and large-
scale development projects are underway by industry, academia, and government. Since cylindrical solar cells
are lightweight and can be installed vertically, they have a high degree of installation freedom and can be
installed in locations where flat plate solar cells could not be installed in the past. This paper introduces the
features of cylindrical solar cells, which are promising as next-generation solar cells, and the glass sealing
technology that is the basic technology for cylindrical solar cells.
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Punching mold with cooling water circulation pump

J\IE  #48  Yuki Yahata
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Our company’s food product blister packaging machines help to ensure safety and long life from the
perspective of hygiene. In recent years, we have been striving to develop products that reduce the impact on
the environment as well by developing machines with longer lifespans.

Our food product packaging machine has a mechanism that punches out bottom film. However, there was a
problem where the lifespan of the punching mold used in the process was shorter than expected.

One of the reasons for this was that the mold was affected by the changes in temperature during production,
causing it to undergo thermal expansion. The thermal expansion caused a breakdown in the clearance
between the punching die (lower mold) and punch (upper mold) of the punching mold, and we came to realize
that this resulted in increased stress during punching and a shorter-than-anticipated lifespan for the punching
mold.

We have helped to extend the lifespan of the punching mold by developing a new punching mold equipped with
a pump for circulating cooling water, which we will introduce in this paper.
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Traceability System of Blister Packaging Machines

SR OB Shiorilmaizumi KA B  Takamasa Ohtani

EE. HEPBZERTHED ML —HED T HBRDID. BEDSTA. FRICEDETOREZHIETEDY
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AB T BHOPTPEREDO L —YEU T 1 AT LOBRUBAICDOWVWTENT .

In recent years, there has been growing demand in all industries for systems that can ensure product
traceability by checking the history of products from manufacturing to distribution and use. Our company has
also been studying systems for identifying every individual PTP sheet manufactured by our blister (PTP)
packaging machines in order to increase the efficiency of pharmaceutical distribution and provide customers
with safety and security.

[t was in these circumstances that technology was announced that makes it possible to identify individual units
from the minute patterns, known as the “fingerprint of things,” that naturally occur on the surface on products
during the manufacturing process. Currently, we are using that technology to develop technology for
identifying individual PTP sheets using FLASH PATRI, inspection machines for PTP sheets and tablets with
high resolution cameras.

This paper explains our blister packaging machine traceability system initiative.
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Ingress Protection Technology for Remote 1/0

AHE #¥ ShoHonda
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AR TIE. UE—DM/OICE T B REEE(PES/IPET) DE&RET & RERVEERAIEICDOWVWTHEBNT 5.

Remote I/0 is a device that communicates with a control device such as PLC to perform input and
output. CKD has developed remote I/0 to meet the needs for implementing IoT in manufacturing
equipment and the demands for reducing man-hours spent on wiring which has arisen due to the
decline in the labor force. In order to reduce man-hours, it is desirable to install remote 1/0 close to
actuators and sensors in the equipment. Therefore, considering the various types of components and
working environments, it was necessary to prevent not only dust intrusion but also water intrusion
due to water jets and temporary submersion. The remote I/0 we developed is capable of high-speed
internal communication, flexible power supply, and automatic unit recognition. Since the units are
freely combined and used according to purpose and number of points, there are openings between
the units for connection. For this reason, the units had to be robust enough to protect these openings
from water intrusion, while at the same time be easy to assemble.

This paper presents the design, including its issues and solutions, of ingress protection (IP65/IP67) in

remote 1/0.
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Technology for Extending the Service Life of High-Reliability Air
Boosters

EFHA IEFX Masashige Yoshida
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Aiming to achieve carbon neutrality by 2050, efforts to save energy are accelerating worldwide. For example,
if we look at manufacturing plants, compressor power accounts for a very large proportion of the power used,
and since it is said that lowering the compressor discharge pressure by 0.1 MPa can reduce power
consumption by 5% to 10%, many plants have made this an energy saving improvement item (ECCJ, Energy
Conservation Guidebook for Factories). In lowering the pressure, if the capacity of the air equipment is
insufficient, a local pressure booster may be connected to supplement the pressure, and air boosters that do
not require a power source are often employed. However, conventional air boosters, due to their
characteristics, sometimes require man-hours for maintenance and taking care of abnormal stoppages, so
there was a need for a compact and highly reliable air booster. This paper introduces the core technology of
ABP2, a compact air booster developed to meet this need.
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Environmental-Resistance and Power-Saving Technologies in
Waterproof Power-Saving Actuators

KH FZE  Mitsutaka Yoneda

EEOHBHAODBDICHE. FAESRIZ. REW. DOXDTFUADBZTHRDIEDPRDODOENTETLD,
o, RALGERARIETHEATEZSLOMREREE. IXVF—IARZERTEHZHDEAENLEEETDH B,
INSTBBEICAERT DR MEL T BHTRELLEZTRE/NIVTTTVGY U =X IDFREFFHICOVTEBNT 5.

As a conseqguence of the recent decline in the labor force, the need for FA equipment to have a long
service life and be easy to maintain is increasing. It is also important for it to have environmental
resistance so that it can be used in a variety of environments and to save power to reduce energy
costs. This paper presents the design technique applied to the TVG Series pneumatic valve CKD has
developed as a product that meets these market trends.
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Karman Vortex Flow Sensor Technology

Wil BE  Yuki Sakaki
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AR T BHDPREBEITIREARELTFICETS. DT VBROE DV THEMICDOVWTRBNT 5.

Due to the recent rise in prices and labor costs, actions that reduce costs are needed more than
ever, and the demand for sensors that make decisions on behalf of people or serve as a source of
information for decision making is increasing year by year.

CKD has been developing and selling a variety of sensor devices depending on what is being
measured, such as magnetic sensors for detecting the operating state and position of air cylinders,
pressure sensors for controlling the pressure of air used in plants, and flow rate sensors for detecting
the flow of fluids and gases. Among these, flow rate sensors for liquids were commercialized in 1984
and have continued to evolve while changing measurement principles to meet market demands.

This paper introduces the Karman vortex sensing technology related to our flow rate sensors for

liquids.
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Automation of pneumatic valve assembly

EFH KB Daisuke Asai
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For pneumatic valves which need to be produced various model numbers required by customers,
production lines have been constructed by assembling based on skills of workers. In recent years,
due to the declining birthrate and aging population, it has become difficult to secure labor force.

However, since the construction of production lines that can flexibly respond to order fluctuations is
required, we took up the challenge of automating pneumatic valve assemblies. This paper presents an

overview and Case Study of the automated line.
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	06_高信頼性エアブースタの長寿命化技術
	07_防水形省電力アクチュエータの耐環境、省電力技術
	08_カルマン渦式流量センサ技術
	09_空圧バルブ組立の自動化
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