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Continual learning-based remaining useful life prediction
of machining tools under varying operating conditions
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Prediction of the remaining useful life (RUL) of equipment and assets is a crucial task
in manufacturing, Accurate RUL prediction helps prevent unexpected failures and enables
maximal utilization of available life, thus contributing to improved process efficiency.
However, in practice, the use of multiple operating conditions that vary by time impedes
performing an efficient data—driven RUL prediction, Unlike conventional setups, varying
operating conditions generate heterogeneous data of which the generating distribution is
time—varying, Hence, existing approaches cannot be effectively applied due to increasing
modeling and memory costs. One domain that suffers from this issue is machining, where
accurate RUL prediction of cutting tools is mandatory for productivity, Considering the
realistic circumstances where operating conditions vary over time, this work proposes
Fisher—informed continual learning (FICL), which enables an efficient tool RUL
prediction by using a single model that adaptively learns as condition changes without
the need to store previous data and models, In particular, Fisher information is used to
improve generalization via sharpness—aware minimization and to transfer informative
knowledge between operating conditions through regularization—based continual learning,
Experimental results using real-world datasets demonstrate the efficacy of the proposed
FICL, indicating its superior RUL prediction performance to existing data—driven
approaches for all operating conditions, In addition, the proposed FICL has shown the
least catastrophic forgetting, implying that it effectively retains informative knowledge
from previous operating conditions,

Keywords: Continual learning, deep learning, machining tools, prognostics and health management,
remaining useful life, varying operating conditions
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Mechanism of micro- and nano-plastic formation in land
environmental simulation
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Microplastics and nanoplastics have become global environmental concerns due to their
widespread presence in land, oceans, rivers, and various organisms, These particles are
found almost everywhere and can have harmful chemical effects on living organisms,
However, research on microplastics and nanoplastics has been limited, Recently, many
studies have been conducted to address these limitations, In this study, we observed
the generation of microplastics and nanoplastics under conditions that closely simulate
a terrestrial environment, Polymer samples, including polypropylene, high—density
polyethylene, nylon 6, and polystyrene, were exposed to degradation in the UVA-340
range, All four types of degraded plastics produced microplastics (larger than 1 um)
and nanoplastics (smaller than 1 um) in various sizes, Crack growth in the plastics was
observed corresponding to the degree of degradation., The size of generated microplastics
and nanoplastics varied with crack growth, For polypropylene, high—density polyethylene,
nylon 6, and polystyrene, the degradation of microplastics and nanoplastics was noticeable
from 100 MJ/m?2, At 300 MJ/m? of degradation, microplastic generation peaked, Degraded
polypropylene produced more nanoplastics than microplastics. Microplastics were confirmed
as the crack size increased after reaching a degradation degree of 400 MJ/m2 The size of
microplastics and nanoparticles increased proportionally with the average crack size

Keywords: Microplastics, nonoplastics, Degradation
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