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A Study on the Methodology for Analyzing Vehicle Manufacturing
Defects Using National Fire Investigation Data
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ABSTRACT

Fire investigations conducted by fire authorities primarily aim to identify the causes of ignition, prevent the

recurrence of similar incidents, and provide foundational data for establishing effective fire safety policies. The

National Fire Agency(NFA) of Korea systematically compiles comprehensive records of all fire incidents

occurring nationwide, including vehicle fires. This dataset contains essential information such as vehicle

registration numbers, model names, and detailed situational reports at the time of each incident, making it a critical

resource for the analysis of vehicle fire causes. To utilize this data for public interest purposes, a formal request for

deliberation was submitted to the Personal Information Protection Commission(PIPC) in accordance with the

Personal Information Protection Act.

As aresult, the Korea Automobile Testing & Research Institute(KATRI) was granted legal authorization to access

and process the relevant fire investigation data. Building on this legal foundation, this study proposes a structured

methodology for analyzing potential manufacturing defects as defined under the Motor Vehicle Management Act,

leveraging NFA fire investigation cases.
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ABSTRACT

The purpose of this study is to identify the characteristics and risk factors of gasoline vehicle fires by conducting an
in-depth analysis of fire cases related to ignition plugs and ignition systems among automobile fires in Seoul and
comprehensively reviewing automobile fire statistics over the past several years. The Seoul Metropolitan
Government reports that out of the 18,342 fires in the past three years, 1,371 (7.5%) automobile fires account for
the total of 18,342 fires, of which 26.3% are electrical and 23.6% are mechanical, highlighting the importance of
safety management of electric and mechanical systems in vehicles. These statistics suggest that automobile fires
are by no means an exceptional event but an area of importance in urban fire safety, and in particular, the ignition
system of gasoline engines is a part where a number of risk factors such as high voltage current, high temperature,
fuel and air mix are concentrated, and is evaluated as a key part with a high possibility of ignition. As a research
method, first of all, we analyzed the trend of automobile fires by period, cause, and type by using the Seoul Fire
Statistics and National Fire Information System data, and selected gasoline vehicle fires among them to derive
statistical characteristics focusing on ignition factors, initial cargo, and ignition sites In conclusion, this study
identified the dangers of automobile fires in urban environments and the key role of the ignition system among
them through the analysis of automobile fire statistics and actual gasoline vehicle ignition plug fire cases in Seoul.
This can be used as basic data to recognize the gasoline vehicle ignition system as an important management target
in overall policy and practice, such as future automobile manufacturing and maintenance standards, driver

education, and improvement of the fire response and investigation system.
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A Study on the Verification of the Cause of Fire in the
Rear Deppoer of Automobile

Jonghwa Lim', Deokhwan Seo*, Kwanghee Lee*, Seunghyun Lee*, Junjae Kim*

Key Words : Vehicle fire(2F5F 3F4), Accident investigation(A}a22A}), Total disconnect wire(th4l 2}o]o]), Partial

Disconnect wire(F-1 T4l 9} o]of)

ABSTRACT

The defogger is installed on vehicle glass to eliminate moisture formed on its surface. Although fire incidents
involving defogger have been reported, identifying the exact ignition cause remains challenging due to their
complex operating and structural conditions. This study aims to investigate the potential ignition mechanisms
associated with the structural characteristics of rear defogger, based on actual fire case analyses and prior research.
Furthermore, it seeks to propose a preventive methodology through verification experiments assessing various
ignition scenarios. For the experimental procedure, the actual installation configurations of defogging systems
were examined, and representative samples were collected for comparative analysis. The collected specimens were
subjected to controlled experiments, and the resulting data were analyzed in conjunction with the case findings.
The experimental results revealed that, under total disconnect wire conditions, a maximum temperature difference
of 224.5°C occurred depending on the applied load, and arc generation due to inter-wire contact was observed.
These findings confirm that changes in the physical conditions of defogger can significantly increase the risk of

fire occurrence.
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Analysis of Fire Causes and Thermal Generation Mechanisms in
Cylindrical High-Voltage Batteries

Changseon Bae*, Ju Heon Jeong*, Hyoin Kim*, Dong-Soo Oh**, Kwang-il Kim***

Key Words : High-Voltage Batteries(22 &l €] 2]), Vehicle Fire(XF=F 3AY), Accident Investigation(A}22Z2A}), Defect
Investigation(A| 22 &=A}), Manufacturing Defects(A|2HE S

ABSTRACT

The Korea Automobile Testing & Research Institute (KATRI) designated by the Ministry of Land, Infrastructure
and Transportation (MOLIT) under the Motor Vehicle Management Act as a performance test agent. KATRI
conducts motor vehicle defect investigation, including accident investigations to determine the causes of vehicle
fires. This paper aims to analyze the causes of high-voltage battery fires in electric two-wheeled vehicles. The
vehicles were equipped with cylindrical 18650 NCM batteries and 21700 NCA batteries, and the failed batteries
were collected for root cause analysis. CT analysis revealed a distinctive abnormality in the form of anode folding,
and subsequent disassembly confirmed damage to the separator. By analyzing the process leading to anode folding

and separator damage, as well as the associated heat generation mechanisms, the causes of the fire were estimated.
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Vehicle Starter Motor Fires
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ABSTRACT

This study presents the fire-cause identification process and major analytical findings derived from defect
investigations and accident investigations related to vehicle starter motor fires. The investigation involved a
comprehensive examination of fire-related evidence through field inspection, disassembly of relevant components,
assessment of burn patterns, and compositional analysis. In several cases, foreign materials were identified in the
starter motor and adjacent areas, and their relevance to the fire was assessed based on their characteristics and
distribution. Furthermore, electrical abnormality marks, localized burn damage, and melting patterns served as
important evidence for estimating the ignition point and interpreting the fire mechanism. The findings of this study
are expected to provide foundational data for the investigation of starter motor fire causes and for the practical

investigation of similar fire incidents.
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