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The study on structural vulnerability analysis
of small fixed wing UAV with hard landing
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The 2nd Team of Aeronautical Center, Defence Agency for Technology and Quality
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Abstract In this paper, the structural weakness analysis and quality improvement of small fixed wing UAV
of the hard landing type were studied. Unlike conventional aircraft, small UAV does not use runways
because of its small size. Instead, small UAV use hand launch takeoff and hard landings. This type has
many operational advantages because it can take off and land in a narrow space. But, the hard landing
has a strong impact on the structure of the UAV and can cause serious damage. In order to analyze the
exact cause of this phenomenon, the structural analysis was carried out using the 3D structural analysis
program (ABAQUYS) to identify the location of the fracture. And to improve the accuracy of the structural
analysis, properties of the material were obtained through specimen test. As a result of the analysis,
structural weaknesses were identified and improved. Thus, the validity of the study was verified by
demonstrating the quality of enhanced structure through a real impact test at a higher level of 1.5 times

the maximum impact during operation.
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Table 1. Small UAV specification

Value
35 kg
14 x 1.8 x 0.2 (m)
Hand launch
Airbag

Specification

Weight
Length x width X height

Take off type

Landing type
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Z79] 7F(Carbon) ¥ ZH2(Glass)ZE
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Table 2. Tail boom material

Fabric Resin
Glass fabric CR 108
Carbon fabric #1114 YD115

Glass fabric S-7

A AFQ] 7152 ASTM D3039Z 43§st3lom
= Table 33 Zt} ZF 10719 A|Hoz QA
3 A3} Hdjols-2 B 2.56 kNOJA] meto] 2HAyst
For Bt WFdE= 397.50 MPaS 7.

Table 3. Tensile test average

Specimen Max load(kN) Tensile strength(MPa)
1 2.46 383.94
2 2.49 379.41
3 2.28 354.12
4 2.71 420.72
5 275 416.46
6 2.62 411.00
7 2.62 423.94
8 2.65 404.47
9 2.34 366.50
10 2.65 414.40
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Table 4. Analysis data

Total node Element type
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Fig. 6. Tail boom analysis result

Fig. 7. Quality vulnerability

Table 5. 3D Structural analysis result

Landing load (g) Max. Stress (MPa)
7.73 296.94
11.25 432.15
12.38 475.56
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Landing Max. Stress {Xverage Possibility of
load (MP2) tensile strength breakage
© (MPa) 8
7.73 296.94 Low
11.25 432.15 397.50 High
12.38 475.56 High
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Table 7. Complement design

Addition Max. St A
material ax. otress .verage Possibility of
thick at hole tensile strength breakage
(MPa) (MPa)
(mm)
0.2 582.95 High
0.4 462.55 397.50 High
0.6 382.70 Low
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