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Die-casting processes are monitored using high resolution 
waveform data that have traditionally required ski lled 
engineers to check visually during production. This study 

presents a machine learning based framework that models 
signal characteristics under normal operating conditions 
and produces anomaly scores for each production cycle. 
To address process dependent waveform behaviors, 
pre process ing informed by doma in ex per t ise was 
incorporated, contributing to improved detection performance. 
By enabling cycle level anomaly identification, the approach 
provides timely indications of deviations that were difficult 
to detect without manual review. The resulting anomaly 

information offers potential for supporting data driven process 
analysis and for integration into traceability systems. 
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In recent years, with the trend toward larger die-castings, 
gigacasting and joining technologies have attracted attention. 
On the other hand, interest in downs izing die-casting 

machines has also been increasing. In the context of die 
casting, downsizing refers to reducing the casting pressure 
compared to conventional levels relative to the product size, 
thereby reducing the machine size. This is expected to offer 
benefits such as lower equipment costs, reduced power 
consumption, and improved productivity. 

However, downsizing also presents several challenges. 
For example, compared to conventional machine sizes, 
a decrease in clamping force can make flash formation 
more likely, and a reduction in casting pressure raises 
concerns about deterioration of internal quality. In this paper, 
countermeasure technologies for these challenges are 
defined as "low-pressure casting technologies," and their 
details are reported. 
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The compression die-casting method using clamping force 
is a casting process that can obtain a feeding effect even 
after gate closure. When the casting pressure is increased 
stepwise by multi-stage intensification control immediately 

after molten metal filling, the tie bars extend and the die 
opens slightly. After gate closure, pressure is generated 
inside the molten metal by the force of the extended tie bars 
trying to contract (clamping force), and this pressure makes 
it possible to improve the internal quality of the cast product. 

At the previous die-casting conference (held in 2024), we 
reported on the development history and operating principle 
of this technology. In this paper, we describe the knowledge 
obtained through technological development aimed at solving 

issues in mass production based on specific case studies, 
and report on the technical challenges and future potential of 

this casting method. 
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Maraging steel, with its high strength and toughness, exhibits 
excellent laser melting and layering properties. However, its 
impact values are low, posing a risk of inducing cracks in molds. 
This report investigates the age-hardening characteristics and 
mechanical properties of layered maraging steel components 
and fabricated a die-casting mold with a hardness level deemed 
effective. Furthermore, by varying the inner surface roughness 
of the cooling channels through fluid abrasive polishing and 
applying Ni-P plating to prevent corrosion on the inner surfaces, 
aluminum die casting was performed. This revealed the optimal 
inner surface condition of the cooling channels for preventing 

mold cracking and corrosion. 
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