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Product development for the "ACTDOM™" automatic connection and disconnection unit
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In order to solve the problem of the decline in the working population in the manufacturing industry, some
major manufacturers are working to automate conveyance work by introducing AGVs. However, there are
various issues for this automation. In order to perform transportation by towing, it is necessary to modify the
transportation trolleys and also the work to connect and disconnect the trolleys must be performed manually,
which makes it impossible to achieve sufficient automation. We developed the "ACTDOM" unit in response

to this issue. When installed on an AGYV, the unit reduces the labor required by automating the connection and

disconnection work necessary for the towing of transportation trolleys.
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Improvement of activate DX using die records
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In recent years, the term "DX" has become popular worldwide as a term referring to the use of digital

technology to transform organizations and processes. Our company is also promoting the conversion of

information into data, including in activities to create DX while changing business processes. This report

describes our efforts to improve efficiency in the blanking processes of our manufacturing processes, for

which there is a very large amount of information and a long time was required for investigation and analysis.

This was achieved through the utilization of a die records system that summarizes the blanking conditions,

jigs, and quality results.
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Computer aided design optimization using open-source software and supercomputer “Fugaku”
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Computer-aided Engineering (CAE) becomes important in product development processes. To improve

design quality and reduce development period, we aim to utilize large-scale computing environments such as

public supercomputers and cloud services. In this report, we tested an open-source solver that has no license

restrictions and verified its functions. We also built a system to optimize design geometry embedded an open-

source solver and using the supercomputer “Fugaku” and verified to work it correctly.
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Production scheduling method for the Kyotanabe Plant
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In addition to improving manufacturing capabilities (quality, cost, productivity, lead time, etc.), an urgent
issue is the worsening of labor shortages in the manufacturing industry. On the other hand, as a result of the
development of hardware capable of processing large amounts of data at high speed and the recent advances
in data science, increasing attention is being paid to methodologies for productivity improvements driven by
data, which is commonly referred to as DX. In our chain factory, the manufacturing lines are characterized by
complicated mixed-model and mixed-volume production. There is therefore demand for production efficiency
improvement and lead time reduction through appropriate production scheduling. This paper introduces a

method to approach these issues with production scheduling using mathematical optimization techniques and

reports the results produced.
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Development of a selectable clutch with a new structure
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In the field of automotive technology, the advances in the development of autonomous driving and
electrification have created a need for mechanical elements that can switch electrically between multiple
power sources. In response to this, firstly we developed a selectable clutch with the aim of creating a product
that is easy to control, can be operated by a simple actuator, and has 1.5 times the allowable torque of
conventional clutches. We evaluated a newly designed cam and ratchet structure and, as a result, we finally

developed a selectable clutch with 2.9 times the allowable torque of conventional clutches.
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Development of the "Helical Chain" highly versatile three-dimensional chain

A N

Tsutomu TOKUMOTO
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The "Helical Chain" is a new three-dimensional power transmission mechanism that contributes to weight

reduction and simplification on mechanical structures that have complex multiple axes and a wide range

of motion. The hinge structure used follows the conventional form and maintains compatibility with the

processing, assembly, and maintenance methods accumulated so far. The chain also realizes cable storage

like the CABLEVEYOR due to the spiral link members in a periodic structure. In addition to use in general

applications, the Helical Chain is a mechanical element component with "balanced strength and versatility"

that is also compatible with new areas such as robotics, DX and IoT.
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Visual inspection using image processing on the machined surface of aluminum tensioners

AL AE T EWT BT kAW
Shoki MORIGUCHI Tatsuya HIRAI Koji KONO Kazuaki NAGANO
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"Nests," "indentations," "scratches," "chips," and "convex shapes" are all appearance defects that can occur
on a machined surface of an aluminum tensioner. Visual inspections for these defects are currently carried out
by human workers on all items and the automation of these inspections by using image processing is being
considered as a measure for production efficiency improvement and stabilization. In order to automate such
a process, it is necessary to be able to discriminate between each defect with different defect criteria. In this

report, we describe a discrimination method using a combination of coaxial epi-illumination and low-angle

illumination.
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In recent years, the growth of the e-commerce market has increased demand for advanced services such

as same-day delivery and this has increased the need for distribution center automation and labor-saving.

In response to this, we developed T-AstroX as automation equipment for picking operations. This system

demonstrates high performance by efficiently running a plurality of vehicles in three dimensions inside in a

shelf. To achieve this, it is necessary to manage the overall status whilst performing control in real time. This

report introduces development we performed for T-AstroX operation control.
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