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Application of Core Technology in Development of Clutch for Parking Lock Systems
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In recent years, there have been international calls for the reduction of emissions of the greenhouse gas
carbon dioxide (CO,) as one of the measures against global warming. In the transportation sector, automobiles
account for the majority of the CO, emissions and the reduction of those emissions has become an urgent
issue. Against this backdrop, there are strong demands for the development of technologies that contribute to
the improvement of vehicle fuel efficiency. In response to these demands, we have applied the principles of a
cam clutch, which is a core technology of our company, and developed a new clutch for a parking lock system

that uses a roller ratchet mechanism.
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Mechanism of MAX Phase Layer Formation Using Thermo-reactive Diffusion Process

O A
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We succeeded in the formation of the MAX phase layer (V,AIC) by using thermo-reactive diffusion process,

which has not been reported before, and also clarified the mechanism of that formation. This was achieved

by first forming a suitable precursor carbide and then by controlling the inward diffusion of Al. In the future,

we will continue our research to confirm the performance of the MAX phase, to develop MAX phases with

different elements, and to investigate their application to products.
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Development of Surrogate Modeling Technology and Verification of its Application to Chain Shape Optimization

PR e

Takeshi MORIMURA

W CAE ' OAH TId. HHFBORMECH LERATAEZERT D, LWbOZYOS/— NET
IWPPOFERPEATND, BHTHZOHEMERL. FEHAOBFEBHEMEEER L0, KE T,
LHOBEOEINEG TH ST T - ODREFINRREEN L. ZFORBITT —2zR0WCYaos—b
ETNERBE. OICTOETNERBVRBMAREZT 0. YO —METIICKVEONRER
RIFBESFI TR ONCREMREBAZEOMEREEZE L. DPOFERFBZN84A%HIRTEDEVSERE

Koz,

In the field of CAE", there has recently been increasing utilization of so-called surrogate models”, in which

machine learning technology is applied to realize high-speed prediction. Our company also hopes to use this

technology to shorten the development lead time for various products. In this report, we used the theme of a

previous example of analysis our company performed to investigate chain shape optimization and used the

analysis data from that time to build a surrogate model. We then used that model to perform a search for the

optimal shape. The optimal shape obtained from the surrogate model had equivalent performance to the optimal

shape obtained in the past analysis, and also it was possible to reduce the computation time by about 84%.
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Development of Automatic Storage Shelf System Using a Differential Conveyor
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This paper introduces the development of a lightweight, simple and easy-to-assemble stacker crane structure

for buffer storage shelves and FMS (Flexible Manufacturing Systems). It also introduces the development of a

dedicated simultaneous 3-axis numerical control system for the structure, and a motion planning method based

on graph theory. The lifting conveyor that is a major component of the stacker crane uses a chain-compatible

differential mechanism based on a suspended-pulley. This realizes weight reduction and also eliminates the

wiring in the lifting section. This paper assumes linking with an AGV (Automated Guided Vehicle) and describes

a conveyor type system. However, in principle, it is also possible to produce a fork-type stacker crane.
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Development of Gear Surface Pressure Measurement Technology Using Thin Film Sensors
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Our company conducted joint development with Tokyo City University, which has expertise in measurement

technology using thin film sensors, and will establish our own gear surface pressure measurement technology.

Multiple sensors will be formed on one tooth to measure the state transition data in the tooth length direction

and the offset load data in the tooth width direction. Comparisons of these measurement data with analytical

techniques will then contribute to the accumulation of a wider range of basic technical data.
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Construction of a Conveyor Chain Assembly Jig Location Management System
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In the manufacturing of conveyor chains, the production of multiple types in small lots has become the
norm and the number of different products produced is increasing year by year. This has led to an increase
in the different types of jig used and a situation where the less experienced workers do not know the storage
locations for the jigs used for the assembly of infrequently used products, or how to use those jigs. To address
these issues, we implemented PoC ™ and communication with the manufacturing workplaces and built a system
that enables the on-site workers to use a tablet to scan barcodes and access information such as the set of
jigs required when changing between product types, and the storage locations of those jigs. This system is

currently being used by the first two work groups and has led to man-hour savings of 160 hours per year, so

this is a report of the details of those activities.
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Two major issues in the maintenance of chain conveyors are ambiguity in the maintenance standards and the

difficulty of identifying the causes of failures. In order to solve these problems, we developed the Dr. Chain

diagnosis system for the condition of chain conveyors by integrating measurement technology with cloud-

based analysis.

We also conducted field tests on actual production facilities and confirmed that it is possible to visualize the

chain elongation rate and speed fluctuations to clarify maintenance standards and estimate the probable causes

of failure.
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