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Consideration of factors influencing coating film peeling and development of paint film peeling control paint

Shikoku Research Institute, Inc., Chemical and Biological Technologies Department

Hideki Otori, Shuji Nishimori and Toshihiko Sakaguchi

Abstract

When the repair coating of steel structure is repeated, the coating film thickens. Stress is accumulated inside the

paint film by applying paint on the paint film, and when the internal stress exceeds the adhesion force between the

paint film and the base material, there is a high possibility that the whole paint film peeling will occur.

In order to verify the technique for suppressing this coating film peeling phenomenon, we devised our own test

method and conducted various tests. As a result of those tests, we found out the factors influencing the peeling of

the coating film are that the linear expansion coefficient ai of the coating dominates. Further, we found out the

peeling was difficult due to the change in film peeling easiness depending on the film thickness, by changing the

linear expansion coefficient a1 of this coating film to 3.2 X 10 3(/ ° C.) as a result of consideration of a threshold

value.

By using this paint focusing on this linear expansion coefficient ai, it is possible to drastically extend the interval

of repair painting and to reduce the maintenance cost of steel structure, so this result will cause a change in the

formulation design of the paint industry in the future.
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Development of the structural vibration multipoint synchronization

monitoring system "Swing Minder”

Shikoku Research Institute, Inc., Civil Engineering Department
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Shikoku Research Institute, Inc., Electronics Technology Department
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Shikoku Electric Power Co., Civil & Architectural Engineering Department
Masatoshi Okada, Tomoyuki Kido

Abstract

Newly developed low cost MEMS based acceleration sensors have enough accuracy and stability to monitor
shaking of facilities caused by earthquake and analyze damages of facilities after strong shaking. We have
developed a practical shaking monitoring system using the MEMS based acceleration sensors and the 920MHz
multi-hop radio communication technique that can offer reliable radio wave communication even in large scale
facilities. It is required to install an acceleration sensor unit on each floor to evaluate damages of facilities due to
earthquake. In this kind of system, each sensor unit’s base clock has to be highly synchronized to the master clock
to minimize acceleration phase synchronization error. In the developed system, the acceleration phase
synchronization error among multiple sensor units could be contained three milliseconds based on our

patent-pending technology.
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Development of Coal Fever Monitor

Shikoku Research Institute, Inc., Energy Engineering Department

Manabu Miyazaki

Abstract

In recent years, coal-fired thermal power plants use low-grade coal like sub-bituminous coal for cost reduction.
However, there is a fear of a fire because the low-grade coal stored in a coal silo has the potential to exothermic
phenomenon due to natural oxidation.

So we developed a coal fever monitor using an infrared thermal camera with picture analysis technology. As a

result of actual use at the coal silo, the reliability of the coal fever monitor was confirmed.
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Study on residual strength properties of ground wire at strand melted

Shikoku Research Institute, Inc., Electric Power Technology Department

Tomonori Murakami and Kouji Nii

Abstract

When strand of ground wire melts, the melted cross sectional area is converted into the number of strands. If the
number is less than the threshold value, the ground wire will be repaired by a minor method such as repair of armor
rod, and if the number is larger than the threshold value, the melting point of ground wire will be partly exchanged
to the new line.

However, converting from the melted cross sectional area to the number of strands depends on the subjectivity and
unlike wire breakage, the ground wire that strand has melted is not so clearly understood the degree of decrease in
residual strength related to the extent of melting loss.

In this study, we found that the degree of reduction of the residual strength was larger than the rate of the

disappeared cross sectional area of the ground wire which strand was melted. By using this result, it is expected

that the more appropriate repair method according to the state of damage can be selected by obtaining a method for

quantitatively estimating the residual strength from the state of each strand.
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Development of repairing method for water penetration in OPGW

Shikoku Research Institute, Inc., Electronics Technology Department.
Yoichiro Tokunaga, Kazutaka Matsugi and Motohisa Abe
Shikoku Electric Power Co., Power Transmission & Distribution Company
Telecommunication Systems Department.

Koichi Nishimura

Abstract

OPGW(Optical fiber composite overhead Ground Wire) is constituting the communication network for electric
power companies. In this OPGW, cracks due to metal fatigue arise from vibration caused by strong winds occur in
aluminum tubes that contain optical fibers. Rain water infiltrated through cracks may freeze in winter. And
frozen water may squeeze the optical fiber and cause communication troubles.

In many cases, the OPGW that includes the crack location connecting joint boxes will be replaced to fix the
trouble. This recovery method requires a lot of time and a large cost.

In order to solve this problem, we developed a repairing method to remove infiltrated water and repair cracks. As

a result, we succeeded in restoring the function to a level that would not interfere with operation.
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