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Abstract

The demand for safety certification of Light Unmanned Aerial Vehicles (LUAVs), weighing between 25kg
and 150kg, is rapidly increasing in Korea. Unfortunately, the number of LUAV safety certification failures is
also on the rise, with manufacturing quality issues being identified as the main culprit. However, there is a
lack of quality system standards for manufacturers within the LUAV safety certification system. As a result,
this paper aims to analyze the domestic safety certification system and the quality standards set by the
American Society for Testing and Materials (ASTM) for small Unmanned Aerial Systems (sUAS). The goal
is to establish quality system inspection standards specifically tailored for LUAV manufacturers. To achieve
this, we propose additional inspection items that reflect the characteristics of the manufacturing quality system.
These items will be identified through on-site inspections of LUAV manufacturers, ensuring that the resulting
quality system standard aligns with the actual situation of domestic manufacturers. In order to gauge the
feasibility and effectiveness of the proposed quality system standard, we conducted a survey of seven
domestic LUAV manufacturers.
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Table 1 ULV Safety Certification Classification
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Table 3 ASTM/F38 UAS Subcommittees

No

Title

F38.01 Airworthiness

F38.02 Flight Operations

F38.03

Personnel Training, Qualification and
Certification

F38.04 Infrastructure

F38.90 Executive

Table 4 ASTM F3003-14 Summary

Item

Contents

Applicability

- SUAS that have MTOW 551b(25kg)

or less

Referenced

Documents

F2910 Specification for Design,
Construction, and Test of a sUAS

Terminology

QAP, QAR, QAM, sUAS

Quality
Assurance

Program

— Quality Assurance Administration

- Quality Assurance Audits

Quality Assurance Manual

Quality Assurance Record
Quality Assurance Revisions

Engineering and

Manufacuture

- Production Documentation

Record of Compliance
Configuration Control

Special Processes

QA Inspections

- Receiving Inspection

Evaluation of Nonconforming Items
by a Materials Review Board

Rejection of Nonconforming Item

Production

Acceptance

- Resolution of Discrepancies

Final Inspections
Final Testings
Instrument Calibration

Production Acceptance
Documentation

Assignment of
QA Duties and

Responsibilities

— Establishing training and evaluation

Documented and specify
responsibilities and level of authority
Outside parties

program

Unmanned Aircraft System)®] #2& HZ8e 14
Q1 F3003-14(Standard Specification for Quality
Assurance of a Small Unmanned Aircraft System)
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Table 5 Verify LUAV Manufacturer Quality System

Item Contents
Period - 2022.7.15. ~ 7.28
Type(Manufacturer) — Unmanned Multicopter

- Unmanned Helicopter
- Documents Review
- On-site Assessment

Contents
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Table 6 Additional Identification

Item Contents

- Quality system scope (product and
service related)

Management | pecall and feedback procedures

- Procedures for issuing, modifying,
distributing, and disposing of design

Organization

Design
and technical data
Management |_ Storage/maintenance procedures for
design and technical data
- Identification and Storage Procedures
Inspection for Products/Parts
Procedures |~ Procedures for isolating non-compliant

materials/parts

Facilities |- Precision Verification Procedure for
Inspection/Test Calibrators

- Procedure to follow up on acceptance
after using a gauge out of tolerance

- Nondestructive Testing Processes and

Final Procedures for Verifying Design Data

Conformance for Changes

Procedures for verifying pilot

qualification during flight testing

and

equipment

Inspection |_
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Table 7 Summary of LUAV Manufacturing
Quality System Certification Criteria

[tem

Contents

Organization

Management

- Scope of the quality system (product,

Responsibilities and Authorizations of
Quality Personnel
Procedures for quality management

service related)

Procedure for recall of operational
products

Procedure for feedback of
operational products

Design

Management

Procedures for Quality Assurance
Revisions and Records

Production Documentation and Shape
Management Procedures

Procedures for issuing, revising,
distributing, and disposing of design
and technical data

Design and technical data storage
and maintenance procedures

Inspection

Procedures

- Identification and storage procedures

Acceptance Inspection Procedures
Evaluation and Disposal Procedures
for Nonconforming Products
Special Process Procedures

for products and parts
Quarantine procedures for
non-conforming materials and parts

Facilities and

equipment

nonconforming gauges

Instrument Calibration Procedures
Resolving discrepancies

Precision Verification Procedures for
Inspection and Test Calibrators
Follow—up on products accepted with

Final

Inspection

- Training evaluation program

Final Inspection and Test Procedures
Verification of production approval
documents

Non-destructive testing processes
and procedures for verifying design
basis conformance for changes
Procedures for qualifying pilots for
flight tests
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Table 8 LUAV Manufacturers Surveys

Survey Period | 2022.7.25. ~ 8.5.

Unmanned Helicopter: 3

i gt Unmanned Multicopter: 4

More than 5 years of experience

Survey: collected related to LUAV manufacture

Survey Contents | Executability of QMS checklist items
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