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Phase Control for Selective Solid-Liquid Diffusion Behavior of Rare
Earth Alloy

SangHoon Lee*, SeungHwan Ma**

Key Words : EV(Z17]2-5-4}), Motor( X E]), Permanent magnet( 3 -4}4]), Rare earth( 3| &%),

ABSTRACT

Leaching and electrorefining are the two main rare earth recycling processes from waste rare earth permanent
magnets (RE-Fe-B), but they have limitations as they use acids and bases and the process is complicated.
Therefore, as an alternative to overcome the limitations of these wet processes, studies on a dry process for
selectively extracting rare earths using Mg, a low melting point solvent metal, are being conducted. This process
has the advantage of directly extracting the rare earth metal from the magnet, but there is a problem in the
extraction rate which is lowered by the rare earth oxide contained in the waste magnet hence leading to the
formation of intermediate phase during extraction. In this study, the Hydrogen Decrepitation and Hydrogen
Dsproportionation processes of RE-Fe-B alloy were introduced. The alloy reacted with hydrogen is crushed by
hydrogen embrittlement, and the matrix phase is separated into NdHx, « -Fe, and Fe2B, and oxygen concentration
can be controlled. Subsequently, quid metal extraction between the hydrogenated magnet powder and Mg was

performed to confirm the change in extraction efficiency by different hydrogen reaction conditions.
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Comparison Analysis of Structural Safety of Developed Axles for
17ton Wheel Excavators
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A Review of Software Verification and Validation in Accordance
with the Processes for the Functional Safety of ICT Based Safety
Devices for the Mobile Machinery

JongHee Baek*, MinSeok Shin**, OhHyun Jeong**, HuyckJae Kang**

Key Words : Functional safety(7]5 2F4), Ao 5-32(SRP/CS, Safety Related Parts of Control System), Construction

Equipment(Z47]#)), safety device(QFd AX]), AT E 9o 7Z(Software Verification and validation)

ABSTRACT

Safety regulations for ICT-based safety devices, which are integrated embedded system composed with hardware
and software and used more widely in the construction worksite in order to increase operational convenience,
efficiency and worker’s safety, has been reinforced recently. Particularly, among the European Union nations,
Machinery Directive(2006/42/EC) request the conformity assesment including the Safety Related Parts of Control
System(SRP/CS), which covers ICT-based safety devices classified as the safety component in order to prevent
random failure, malfunctions, etc.

In this paper, focused on the software which constitute the safety component, We will briefly review the software
design/verification/validation methods and measures in accordance with functional safety processes based with
IEC 61508-3, ISO 13849 and ISO 19014-4, etc. For more details, We will focus on the main features and
differences in the software verification and validation processes among IEC 61508-3, which covers all industrial
fields, ISO 13849-1, which covers all machinery and ISO 19014-4, which covers only earth-moving machinery,
for instance.

Finally, We will introduce which standards and what contents of the functional safety for the software verification
and validation processes of ICT-based safety devices shall be applied as the conformity assessment standards for
the various fields of industries of mobile machinery such as excavators, fork-lift industrial trucks, tower cranes,

mobile cranes, tractors, etc.
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Construction Disaster Accident Analysis and Risk Assessment
According to Mechanical Causes of Pile Driver

Min-Ju Shin*, Han-Ju Yoo**, Han-Young Jeong**, Sung-Bo Shim***

Key Words : Construction safety(7d-3 Q14), Pile driver(3Fe} 2 317]), Constructure industrial accidents(:ZA4AFI A 3H)
Machinery defects(7] A% 23%hH

ABSTRACT

Among industrial accidents at construction sites, fatal accidents caused by machinery defects account for 52.8% of
the total, and accidents are continuously occurring.

Accordingly, to ensure safe operation of construction equipment, we would like to propose a solution by analyzing
and organizing the fundamental causes from a mechanical perspective on a component basis. This paper describes
pile driver.

In this study, the structure of the pile driver was investigated on a component basis and accident cases caused by
mechanical defects were analyzed based on construction accident cases (2019-2023) and risk factor profile
(2020-2023) data from the Construction Safety management Integrated Information. Possible accidents that may
occur due to defects and non-use of each part and response measures are presented and organized by risk
(Likeligood, Severity). In this case, risk is classified into three levels (H, M, L) depending on the frequency of
occurrence and severity.

Among the causes of accidents, those caused by defective parts include wire rope/lifting line breakage, shackle
deformation, and bolt rupture, as well as non-use of equipment and parts such as support steel plates, guide ropes,
and safety caps.. By considering what parts are connected to each part, it is possible to predict possible accidents,

which can serve as the basis for future research on improving construction machinery parts.
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Risk Analysis According to Mechanical Factors for Each Part And
Module of Excavators
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Risk Analysis and Accident Case Study for Tower Crane Safety
Enhancement
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ABSTRACT

A tower crane is a construction machine capable of lifting, rotating, and moving horizontally around a building or
structure, primarily used to transport heavy loads to elevated positions at construction sites. But, despite the high
efficiency and performance of tower cranes, accidents involving tower crane operators due to high-altitude work
continue to occur annually. In response, the government has been distributing guidelines to facilitate safety
procedures and management of work plans. However, there is currently an insufficient focus on engineering-based
risk analysis and accident case analysis for tower cranes.

Therefore, it is necessary to conduct a risk analysis at the component module level of tower crane equipment to
identify vulnerable components that may lead to accidents. Additionally, systematic investigation of real accident
cases is essential to strengthen safety testing and evaluation techniques. In this regard, this study defines and
categorizes the core components that make up a tower crane and creates system diagrams at the component and
module levels. Furthermore, critical components with the potential for accidents have been identified based on
accident case data. It is expected that this study can serve as foundational data to enhance the safety of tower crane

operations and minimize accidents on construction sites.
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