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Abstract In this paper, the fracture behaviour at CFRP laminated structure due to the vertical falling impact of
the fight drone frame composed of CFRP was investigated through the analytical study. As CFRP consists of fiber
differently from the existing plastic material, the fracture behaviour becoms complex. So, the preceding study is
important through the analytical study before this experiment. By comparing with the existing study model at the
same condition as the result of this study, the applied stress value is shown to decrease greatly at the analysis model
with the center notch hole of the laminated CFRP drone frame. On the basis of this study result, the esthetic sense
can be shown as the foundation data about the notch hole of drone frame are grafted onto the convergence
technique.
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(a) Basic CFRP drone frame

(b) Drone frame with notch hole

Fig. 1. Shape of Analysis Model
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Table 1. Material property of carbon fiber

Material Carbon Fiber
Density(kg/m®) 157
Poisson’s Ratio XY 0.3
Poisson’s Ratio XZ 0.74
Poisson’s Ratio ZY 0.3
Shear Modulus XY(MPa) 5076.9
Shear Modulus XZ(MPa) 2580.5
Shear Modulus ZY(MPa) 5076.9
Young's Modulus XY(MPa) 1320
Young's Modulus XZ(MPa) 8980
Young's Modulus ZY(MPa) 8930
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Fig. 2. Analysis Conditions of Model
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AG: Drone 30
Equivalent Stress
Type: Equivalent (von-Mises) Stress (Analysis Ply=P1L2_ModelingPly 1(Drone 30)) - Bottom
Unit: MP:

1715.2 Max

53491 Min

(a) Laminate angle 30°

AQ: Drone 45
Equivalent Stress
Type: Equivalent (von-Mises) Stress {Analysis Ply=P1L2_ModelingPly 1{Drone 45 - Bottom
Urit: MPa

14616 Max
12000
11382
97645
£l4.72

633

49128
329.56
167.84
61124 Min

(b) Laminate angle 45°

BE: Drone 60
Equivalent Stress
Type: Equivalent von-Mises) Stress (Analysis Ply=P1L2_ModelingPly.L) - Top/Bottom
Unit: MPa
Time: 1

1273.9 Max
11325
93112
849.75
708.38
567.01
42564
28428
14201
15397 Min

(c) Laminate angle 60°
Fig. 3. Stress contour of analysis model with no
notch hole
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(a) Laminate angle 30°
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AQ: Drore 45

Total Defarmat 01

Type: Tobl Deformation

(b) Laminate angle 45°
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(c) Laminate angle 60°
Fig. 4. Deformation contour of analysis model with
no notch hole
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AK: Drone bodyhole 30
Equivalent Stress

Type: Equivalent (von-Mises) Stress tAnalysis Ply=P1L2_ModelingPly 1(Drone bodyhole 303 - Bottorm
Unit: MPa

1670.7 Max
1485.6

4.8863 Min

(a) Laminate angle 30°

AL Drone bodyhole 45
Equivalent Stress

Type: Equivalent (von-Mises) Stress (Analysis Ply=P1L2_ ModelingPly. 1{Drone bodyhole 45)) - Bottorm
Unit: MPa

1008.3 Max
896.48
784,71
67293
56116
24939
33761
22584
114.07
22946 Min

(o) Laminate angle 45°

BB: Drone bodyhole 60
Equivalent Stress

Type: Equivalent (von-Mises) Stress (Analysis Ply=P1L2_ModelingPly. 1(Drone bodyhole 60 - Bottorn
Unit: MP3

836.51 Max
743.93
651.34
558.76
46817
37358
28101
lgg42
95830
3.2549 Min

(c) Laminate angle 60°

Fig. 5. Stress contour of analysis model with notch
hole
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(a) Laminate angle 30°

26li2Max 2803 2006 2057 4031

3215 1605 sz oMin
AU Drone bodcle 45
Total Deformation
Type: otal Deformzizn

(b) Laminate angle 45°

610 o5 033208
19078 13310 0665%

omtin

(c) Laminate angle 60°

Fig. 6. Deformation contour of analysis model with
notch hole
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