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Abstract

The development of effective design allowable values for unmanned composite aircraft is an issue of
paramount concern for the industry. The application of conventional manned aircraft structural certification
methods to unmanned aircraft such as prototype and technology demonstrators, can lead to excessively long
development time and costs. In this paper, the determining method of composite structure design allowable
values for light composite unmanned aircraft is presented to reduce to the structural weight. This paper seeks
to show the applicability of composite B-basis material values as a design allowable of light composite
unmanned aircraft structures. A review of different civil and UAV targets failure probability is given. From
the results, the researchers can know that the requirements of light composite unmanned aircraft design
allowable should be alleviated, compared to manned composite aircrafts.
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Table 1 T700G/2510 lamina mechanical properties [3]
Mechanical
Unit CTD RTD ETD ETW CTD/RTD ETD/RTD ETW/RTD
properties
Ellt Gpa 127.0 124.8 122.1 121.6 102% 98% 97%
Ellc Gpa 114.6 112.7 118.5 117.1 102% 105% 104%
E22t Gpa 9.1 8.4 7.5 6.3 108% 89% 75%
E22¢ Gpa 14.1 10.1 8.5 8.0 139% 84% 78%
G12s Gpa 52 4.2 3.5 3.1 123% 83% T4%
Nul2s - 0.35 03 0.3 03 113% 100% 105%
F11t Mpa 14519 1881.6 1909.7 1951.2 T7% 101% 104%
Fllc Mpa 1203.9 1275.0 1240.3 1080.6 94% 97% 85%
F22t Mpa 44.1 42.8 37.8 22.7 103% 88% 53%
F22¢ Mpa 252.3 180.3 134.1 105.7 140% 74% 59%
Flls Mpa 148.6 145.5 120.7 89.6 102% 83% 62%
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Fig. 2 Comparison of strength between lamina and

AL7075-T76
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Fig. 3 Comparison of specific strength between
lamina and AL7075-T76

Figure 5+ ¢F4v]s 7075-T76% T700G/2510 A
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Table 2 Strength and allowable strain for no hole
laminates [3]

Layup pattern Strength (Mpa) Strain(L)
Ten_50/40/10 855.0 12,181
Ten_25/50/20 533.0 11,560
Ten_10/80/10 290.3 9,758
Com_50/40/10 542.6 7,731
Com_25/50/20 419.2 9,093
Com_10/80/10 276.5 9,294

Ten : Tensile strength, Com : Compressive strength

Table 3 Strength and allowable strain for open
hole laminates [3]

Layup pattern Strength (Mpa) Strain ()
Ten_50/40/10 - -
Ten_25/50/20 279.9 6,072
Ten_10/80/10 213.1 7,162
Com_50/40/10 268.9 3,831
Com_25/50/20 215.8 4,681
Com_10/80/10 182.7 6,142

Strength (MPa)

Fig. §

Specific strength (N-m/Kg)

Fig. 6
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Comparison of static strength between no
hole laminates and AL7075-T76
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Fig. 7 Comparison of static specific strength
between open hole laminates and

AL7075-T76
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strength between open hole laminates and
AL7075-T76

Table 4 Comparison of catastrophic failure
probability for manned aircraft
Probability of catastrophic
Regulation
failure [1/Fh]

FAR-23

Class I < 10°
Class 1I < 107
Class III < 10*
Class IV < 107
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Table 5 Comparison of catastrophic failure
probability for unmanned aircraft

Probability of
Regulation catastrophic failure
[1/Fh]
STANAG 4671 < 10°
STANAG 4703
MTOW < 15kg < 10*
15<MTOW<150kg 0.0015 / MTOW
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Table 6 Damage tolerance strain allowable for

light unmanned aircraft

Table 7 Safety measures

Possibility

structural

failure

10

- Design load

- Structural test

- Etc

107 ~ 107

A-basis

property

107

Safety

factor (1.5)

107 ~ 107

Damage tolerance strain(.e)

Full laminates

with

thickness >2mm

5000

3000

6000

Sandwich skin

Full laminates

with thickness <

2mm

5000

2600

5200

Type

Tension

Compression

Shear
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