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Paper

An Overview of Composite Material Qualification for Aircraft

Yong-Man Yang*’, Bum-Soo Yoon*, Seung-Mok Jeon*, Seung-Ken Lee*,
Un-Ryul Baek*, Man-Seok Oh***

ABSTRACT: Composite materials used in aircraft must be certified using approved materials to ensure the the
airworthiness of the aircraft. Certification is carried out by verifying the physical properties and processes of the
materials, and producing material and process specifications. The composite material certification system in
ROK(Republic of Korea) has been established through the MOLIT(Ministry of Land, Infrastructure and Transport)
pilot certification project for aircraft composite materials. Currently, the KIAST(Korea Institute of Aviation Safety
Technology) operates and manages the certification and shared data system. This study identifies realm for
improvement in the established certification system for aircraft composite materials based on empirical evidence and
aims to propose measures for the certification and industrial promotion of domestically produced aircraft composite

materials.
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Fig. 1. Carbon Fiber Technology Roadmap & 3rd Pilot R&D
Project (Ref. MOTIE 2022) [2]
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Fig. 2. Ecosystem of the composite material industry

Table 1. Comparison of meaning and difference between composite material qualification and certification

Term Meaning Difference
Qualification The process of verifying compliance with the technical Conducted during the design, manufacturing, and test-
requirements of composite materials ing phases of composite materials
Certification The process of confirming that composite materials Conducted during the final verification stage of manu-

meet specific certification standards

factured composite material products
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Flrh(Fig. 2)
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Table 2. Comparison of aircraft certification process and material qualification process

Category Design Stage Manufacturing Stage Operating Stage
Type Certification Production Certification Airworthiness Certification | Continuous Airworthiness
- Aircraft safety ensured
- Verification of Individual A Y )
Compliance with Aircraft's Airworth through inspections,
Aircraft and . P . Conformity Verification of i Y maintenance, checks, and
Airworthiness ] Condition .
Parts Reproduced Aircraft Type . modifications
Standards for Type . - To operate an aircraft, .
R Design 5 . . .| - Maintenance Manual, SB
Design continuous airworthiness is . .
. (Service Bulletin), AD
essential . . o
(Airworthiness Directive)
Material Specification Data
. . . Process Specifications/ P . . . Material Qualification
Material Specifications Report/Material Qualification
Process Control Documents . ) Database
Statistical Analysis Report
- Test Panel Fabrication Process
. for Material Certification and
Materials Specification of Quality Inspections
Qualification | Requirements for y “nspectio .| - Revision and Change Management
. - Composite material production . .
Constituent Raw . - Continuous Maintenance
. . ) process, source of constituent )
Materials in Composite ) . ] - Equivalency Test
. materials, and their physical/
Materials . ;
mechanical properties
specification
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