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Abstract: Aircraft are an indispensable mode of modern transportation. They are also used as in a wide variety of other
fields. For example, aircraft are used for accommodating passengers, carrying freight, and for military reconnaissance.
Aircraft ground operations include landing and taking off. During landing, a higher load is applied to the landing gear
than during takeoff. The landing gear should absorb impact energy and prevent damage to the main body of the aircraft
in the case of an accident. In this study, simulations were performed for two types of plate-spring-type landing gear:
that made of composite materials and that constructed with aluminum. The structural safety of landing gear made of
each material was also evaluated.

.M E .0
oMy ow FEAol FEHAA 9 MAE HEH
- - L - = U Rl R R =241 970
719l AFAE Al Ae) olFh AHA 0 e w asae) pad erade g8 )
A FAL FEEC ARE A% oA L o g9 aseln QuAew F)9 453
Aete k5o a7 A4 FAY 4 ~ 5 v} A= AA] W] BAe] 4~ 7% AES 454
AN e, A7IAE NF FFAL FAN gy g )50 4~ 56 FEel wel AEEH
AAZE Aol sass As PN A= gy gyes dee Axder @ FBle
A oA s sk PRtk AHIN A 4o ge qua 9n g e szl 74
ANl ofeiZkA Fge) el gom, 15 ¥ 4 gopeg FBAs oldd sEo] T
of UutArE(Normal Landing)®} 5225 (Crash L] AWAOoE ADH A DL qHom B
Landing)& WAL sefaslob & AARES] Sbel gz s gue gase ods o
. — — - A D) waka ZFEFAE 3F7)e obdA s
§ o] =EL& q3r|Aes 2012 W FA 8432012 wE os o ::i HHOTD} 7] ﬂ;ﬂ
11.7.-9., CECO) ¥X =< = T fJL] L\;L_IL . 5 25

= G377 A
WA TS ke 8

T Corresponding Author, leeys@cnu.ac.kr
© 2014 The Korean Society of Mechanical Engineers

e 2

o




304 73 - ol
Table 1 Material property of aluminum 7050-T7451
Aluminum 7050-T7451
Young's Modulus 71.7 GPa
Possion's Ratio 0.33
Density 2830 kg/m’
Tensile Yield Strength 469 MPa
Tensile Ultimate Strength 524 MPa
Table 2 Material property of GFRP and CFRP
Material Property
. E 40 GPa
Glass Roving G 1GPa
. E 100 GPa
Carbon Fabric G 20 GPa
(a) Nose landing gear (b) Main landing gear
Fig. 1 Three-dimensional model of landing gear
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Table 3 Nose landing gear ply pattern

No. Type Angle Thickness
(9 (mm)
1 CFRP 45 0.2184
2 CFRP 45 0.2184
3 CFRP 0 0.2184
4 CFRP 0 0.2184
5 CFRP 45 0.2184
6 CFRP 45 0.2184
7 CFRP 0 0.2184
8 CFRP 0 0.2184
9 CFRP 45 0.2184
10 CFRP 45 0.2184
11 CFRP 0 0.2184
12 CFRP 0 0.2184
13 CFRP 45 0.2184
14 CFRP 45 0.2184
15 CFRP 0 0.2184
16 CFRP 0 0.2184
17 CFRP 45 0.2184
18 CFRP 45 0.2184
19 CFRP 0 0.2184
20 CFRP 0 0.2184
21 CFRP 45 0.2184
22 CFRP 45 0.2184
23 CFRP 0 0.2184
24 CFRP 0 0.2184
25 GFRP 0 0.2413
26 GFRP 0 0.2413
27 GFRP 45 0.2413
28 GFRP 45 0.2413
29 GFRP 0 0.2413
30 GFRP 0 0.2413
31 GFRP 45 0.2413
32 GFRP 45 0.2413
33 GFRP 0 0.2413
34 GFRP 0 0.2413
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Table 4 Main landing gear ply pattern

305

Thickness Thickness

No. Type Angle(°) (i) No. Type Angle(°) (cam)

1 CFRP 45 0.2184 33 CFRP 45 0.2184

2 CFRP 45 0.2184 34 CFRP 45 0.2184

3 CFRP 0 0.2184 35 CFRP 0 0.2184

4 CFRP 0 0.2184 36 CFRP 0 0.2184

5 CFRP 45 0.2184 37 CFRP 45 0.2184

6 CFRP 45 0.2184 38 CFRP 45 0.2184

7 CFRP 0 0.2184 39 CFRP 0 0.2184

8 CFRP 0 0.2184 40 CFRP 0 0.2184

9 CFRP 45 0.2184 41 CFRP 45 0.2184

10 CFRP 45 0.2184 42 CFRP 45 0.2184

11 CFRP 0 0.2184 43 CFRP 0 0.2184

12 CFRP 0 0.2184 44 CFRP 0 0.2184

13 CFRP 45 0.2184 45 CFRP 45 0.2184

14 CFRP 45 0.2184 46 CFRP 45 0.2184

15 CFRP 0 0.2184 47 CFRP 0 0.2184

16 CFRP 0 0.2184 48 CFRP 0 0.2184

17 CFRP 45 0.2184 49 CFRP 45 0.2184

18 CFRP 45 0.2184 50 CFRP 45 0.2184

19 CFRP 0 0.2184 51 CFRP 0 0.2184

20 CFRP 0 0.2184 52 CFRP 0 0.2184

21 CFRP 45 0.2184 53 CFRP 45 0.2184

22 CFRP 45 0.2184 54 CFRP 45 0.2184

23 CFRP 0 0.2184 55 GFRP 0 0.2413

24 CFRP 0 0.2184 56 GFRP 0 0.2413

25 CFRP 45 0.2184 57 GFRP 45 0.2413

26 CFRP 45 0.2184 58 GFRP 45 0.2413

27 CFRP 0 0.2184 59 GFRP 0 0.2413

28 CFRP 0 0.2184 60 GFRP 0 0.2413

29 CFRP 45 0.2184 61 GFRP 45 0.2413

30 CFRP 45 0.2184 62 GFRP 45 0.2413

31 CFRP 0 0.2184 63 GFRP 0 0.2413

32 CFRP 0 0.2184 64 GFRP 0 0.2413

Symmetry
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Fig. 2 Maximum principal strain contour of composite
nose landing gear

Fig. 3 Maximum principal strain contour of composite
main landing gear

Fig. 4 Maximum Principal strain contour of aluminum
nose landing gear

Fig. 5 Maximum Principal strain contour of Aluminum
Main landing gear
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