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CFRP(Carbon Fiber Reinforced Plastic) is widely used in various fields, owing
to properties such as light-weight and high stiffness. This material exhibits strong
anisotropy due to the carbon fibers. This means it is weaker in the direction perpen-
dicular to the fibers. Therefore in most cases, it is composed of multiple thin plies with
different fiber angles. The one composed of plies of which fiber angles are uniformly
distributed in all directions shows nearly isotropic property, called quasi-isotropic. This
paper treats the analysis of vibration characteristics of quasi-isotropic rectangular CFRP
laminates. It focuses on symmetric laminates consisting of eight plies, of which the fiber
angles are multiples of 45°. The influences of stacking sequence and orientation of plates
on the natural frequencies are examined. The numerical analysis showed that the stack-
ing sequence and the orientation significantly affected the values of natural frequencies.
It was revealed that especially in case of the boundary conditions with weaker support
considered in this study, e.g. SSFF, the values of the maximum and the minimum dif-

fered by more than 75%.
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Work Improvement in Frame Scaffold Assembly Operations

Manami ONODERA"!
(Received November 7, 2025 ; Accepted for Publication February 1 , 2026)

To address the labor shortage in the construction industry, a study was conducted on improving the productivity of frame

scaffold assembly work using Industrial Engineering (IE) methods. The research identified that "wasteful movements"

were caused by unclear role assignments and a lack of awareness of subsequent processes among workers. In response, an

improvement program was proposed and an experiment was conducted. The results showed that work times were

shortened for many of the target groups, confirming the program's effectiveness in reducing wasteful movements and

improving productivity. In conclusion, it was determined that proactive guidance for workers and clarifying role

assignments are effective for enhancing productivity.
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Validation of Student Training Applying Skills Data Using Statistical Analysis of
Vocational Training Instructor
—Case of Second-Class Electrical Installation Skills Test—
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In this theme, we examined whether the training methods of previous studies can be used in vocational training. Using
the sum of the distance traveled between the parts of a vocational training instructor's work as an explanatory variable, we
estimate the parts of the work that affect the work time by regression analysis. In addition, the data obtained by motion
capture is visualized by scatter plots to verify the content of the instruction.
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Development of Compact Fully Automatic Beverage Filling Machines

—From the Development of Filling, Capping, and Bottle Washing Functions

to the Integration of a Robotic Arm—
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Small, fully automated beverage filling machines suitable for small- and medium-sized beverage manufacturers was
developed. In the first year of development, a machine equipped with beverage filling and bottle capping functions was
completed. In the second year, a machine specialized in bottle cleaning, which is the process preceding filling, was

developed. In the third year, a machine integrating a robotic arm and camera-based sensing for filling and capping operations
was developed. When multiple units of these machines are operated in parallel, the total production capacity can rival that
of large-scale machines, while also eliminating the problem of complete production stoppage due to partial failures, which

is common in large systems.
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About an Approach to Development Challenge Exercise with the Theme of Vehicles

in the Practical Training on Development Task
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Hokkaido polytechnic college trains future leaders in production technology and management through the

practical training on development task. The development challenge exercise, which incorporate joint development

with companies, focus on practical content and provide education tailored to the needs of the local industry. As a

result of this education, the employment rate is nearly 100% every year. In these development challenge exercise,

students engage in group exercises under the guidance of instructors, collaborating with peers from different fields

to create products. The cooperation with company is very important to select the theme attracting the interest of

students. In this report, we examine the outcomes of the development challenge exercise centered on the theme of

"vehicles" during two years.
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