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Design and Analysis on Composite Structure for Aircraft

Certification
Sung Joon Kim*, Ik Hyeon Choi**, Seok Min Ahn***, Chan Hong Yeom****

Abstract

There are a number of factors affecting the continued airworthiness of composite structure.
Unlike metal structure, damages made in manufacturing processes or maintenance repair
procedures need to be considered. The different levels of degradation and damage, which may
occur, must be considered for structural substantiation of static strength, stiffness, flutter, and
damage tolerance. This can start with an evaluation of environmental effects for the particular
composite material. Matrix--dominated composite properties, such as compressive strength, are
most sensitive to moisture absorption and temperatures. Static strength substantiation includes the
smaller damages that will not be detected in production or maintenance inspection while damage
tolerance addresses larger damages that need to be repaired once discovered. In this paper, we
intend to list the airworthiness regulations and advisory circular that are deemed closely related
to the certification of composite airplanes.
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1) Get-Home Loads (AC 25.571
8.c.)
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2) Barely Visible Impact Damage (FAR 25.305.b,
AC 20-107A, paragraph 6.g)
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3) Discrete Source Damage (FAR 25.571.e, AC
25.571)
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6) Proof of structure — Fatigue/Damage Tolerance
EA FxRE9 &4d dig RpEE 54
Se AYgoRA NRAY A TxRBO £42

283 49 AWIRE Tora,
3. A 2= BN
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Fig.5 Static strength testing approach for composite
structures (7]
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Demonstration of the no-growth concept

Fig.6 Fatigue/Damage tolerance testing
approach for composite structures
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Table 1. Characteristic length and fracture toughness
of laminate (11)

Pattern 2a/W Inherent_a(mm)| Point d0(mm) |Average a0(mm) KQ ( Pa(m)m)
[0/+-45/90]s 0.250 2540 1.160 5.030 4.185TE+07|
0.375 2570 1.210 5.180 4.4435E+07)
0.500 2260 1.080 4.500 4.3091E+07}
0.625 2.130 1.030 4270 4.2713E+07|
Average 2375 112 475 4.3024E+07|
[0+ _45]s 0.250 1120 0.538 2240 3.3813E+07
0.375 1210 0.589 2410 3.5755E+07]
0.500 1.310 0.640 2620 3.7712E+07|
0.625 1.140 0.561 2290 3.5688E+07|
Average 120 0.58 239 3.5742E+07)
[0/90]s 0.250 1.380 0.655 2770 4.5585E+07|
0.375 1.670 0.803 3.350 5.0947E+07,
0.500 2670 1.270 5.360 6.3553E+07
0.625 2.000 0.968 3.990 5.6912E+07}
Average 1.93 0.92 387 5.4249E+07}
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Fig. 7 Configuration of specimen
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