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Development of Structural CFRP according to BMS Certification Standard
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ABSTRACT: In order to export aircraft components or substructures, it is necessary to get a cerfification from the main company for the
components or an airworthiness certification from the FAA. In Korea, those processes are performed by a small number of private companies for
aircraft components. However, airworthiness certification has never been done in the company. To export an assembled aircraft, whether small or
large, it is obligatory to get a certification for the aircraft being exported. Currently, the Korean government is trying to get BASA agreement in
a few years. For a mid-size company, it is easier to get the NADCAP audit process for the supply of aircraft components to the main company.
In this paper, the overall process of aircraft certification is discussed and airworthiness certification is treated for export aircraft. Moreover, the
NADCAP audit process is described in detail by introducing example parts made of composite material. This detailed process would be very helpful
to a small or mid-size company that wants to develop and deliver aircraft components to foreign companies.
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Fig. 1 Autoclave cure cycle for laminate panels
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Fig. 2 Schematic of tension and compression specimen
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Fiber orientation Width (mm) Length (mm) Thickness (mm) Tab length (mm) Ply No.
0° Tension 15 250 1 26 8
90° Tension 25 175 2 25 16
0° Compression 10 140~155 2 65 16
90° Compression 25 140~155 3 65 25
In-plane shear 20 76 3 - 24
Open hole tension 12 40 4 hole ¢6.35 24
Open hole compression 38 304.8 3 ! 24
Bolt bearing 38 140 3 " 24
Compression after tension 100 150 3 - 24
Table 2 Specimens for each test
. Specimen number/environment condition Total
Experiment type .
CID RTD ETD ETW (piece)
0° tension 6 18 6 18 48
90° tension 6 18 6 18 48
0° compression 6 18 6 18 48
90° compression 6 18 6 18 48
In-plane shear 6 18 6 18 48
Open hole tensile, modulus, strain (Quasi-isotropic) - 6 - 6 12
Open hole compression, modulus, strain (Quasi-isotropic) - 6 - 6 12
Bolt bearing strength (Quasi-isotropic) - 6 - 6 12
Compression after tension (Quasi-isotropic) - 6 - 6 12
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Fig. 3 Strength of each test under room temperature dry:
@ Tension of fabric 90°, @ Compression of fabric 0°, Q)
Compression of fabric 90°, @ In-plane shear of fabric, ®
Interlaminar shear of fabric
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Table 3 Laminate mechanical properties

Test Minavg Min.ind
condition or range or range

Tension
Ultimate strength MPa RT 620.5 586.0
Open hole tension
Ultimate strength, MPa RT 2275 206.8

—297K 206.8 193.0
Open hole compression
Ultimate strength, MPa RT 255.1 241.3
(Dry) 355K 220.6 206.8
(Wet) 355K 193.0 186.1
Compression
Ultimate strength, MPa RT 551.5 503.3
(Dry) 355K 517.1 482.6
(Wet) 355K 337.8 303.3
Compression after impact
Ultimate strength, MPa
135in-ib impact level RT 296.4 282.6
270in-ib impact level RT 2344 220.6
360in-ib impact level RT 193.0 172.3
450in-ib impact level RT 172.3 158.5
545in-ib impact level RT 159.5 1447
Compression interlaminar shear
Ultimate strength, MPa RT 53.0 49.6
(Dry) 355K 51.0 482
(Wet) 355K 39.3 36.5
Interlaminar fracture toughness
Glc(DCB), in-Ib/in2 RT 450 3.00
GlIc(ENF), in-Ib/in2 RT 8.0 5.0
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Fig. 4 Strength of each test under cold temperature dry:
@ Tension of fabric 0°, @ Compression of fabric 90°, @
Compression of fabric 0°, @ Compression of fabric 90°,
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Fig. 5 Strength of each test under elevated temperature dry:
@ Tension of fabric 0°, @ Tension of fabric 90°, @
Compression of fabric 0°, @ Compression of fabric 90°,
® In-plane shear of fabric
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Fig. 6 Strength of each test under elevated temperature wet:
@ Tension of fabric 0°, @ Tension of fabric 90°, @
Compression of fabric 0°, @ Compression of fabric 90°,
® In-plane shear of fabric
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Fig. 7 Strength of each test under room temperature dry:
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Tension @ of Tape 90°, @ Compression of Tape 0°, ®
Compression of Tape 90°, ® In-plane shear of Tape, @
Interlaminar shear of Tape
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Fig. 8 Strength of each test under cold room temperature:
@ Tension of Tape 0°, @ Tension of Tape 9%0°, @
Compression of Tape 0°, @ Compression of Tape 9%0°, ®
In-plane shear of Tape
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Fig. 9 Strength of each test under elevated temperature dry:

@ Tension of Tape 0°, @ Tension of Tape 90°, @
Compression of Tape 0°, @ Compression of Tape 90°, ®
In-plane shear of Tape
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Fig. 10 Strength of each test under elevated temperature wet:

@ Tension of Tape 0°, @ Tension @D of Tape 90°, @
Tension @ of Tape 90°, @ Compression of Tape 0°, ®
Compression of Tape 90°, ® In-plane shear of Tape
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