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Abstract

During the acceleration and deceleration phase of the flight, and in the airflow disturbance, the
aircraft will generate large vibrations, which is a huge challenge for the structure of the aircraft
landing light. At the same time, with the development of the aircraft design in the direction of
lightweight, the use of carbon fiber composites instead of aluminum alloys has been a major trend.
In this paper, a typical aircraft landing light is taken as the research object, and by finite element
simulation method, the landing light dynamic structure parameters, such as natural frequency
and vibration, are compared using aluminum alloy material and carbon fiber composite material
respectively. The results of modal analysis and vibration analysis show that the dynamic charac-
teristics of the landing light structure based on carbon fiber composites are superior to the tradi-
tional aluminum alloy materials.

Keywords

Aircraft Landing Light, Carbon Fiber Composite, Vibration Analysis,
Structure Optimization

ETARITEN CHLEREAT S5
TR AT

BEH, FRE B K, HEAR, ¥ 45, BRE

KT R TR SBE, W5 KiE
Email: duanfh@dlut.edu.cn, 244072148 @qqg.com, yangguang96 @mail.dlut.edu.cn

Woks H . 20194F11 8 FHEM: 20194F11H21H; & HM: 20194F11428H

NESIH: BEWE, FRIE, B, AR, #fh, SORER. FETAIRITER U R S5 B RE AT D]. AORR
%%, 2019, 9(11): 1011-1016. DOI: 10.12677/ms.2019.911125


http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2019.911125
https://doi.org/10.12677/ms.2019.911125
http://www.hanspub.org

w5

HE

TRHUEE AT KRG B B DA B Z 2N SRS # P AR BRI HR B, X% CHUE T AR E R
P, FRREE HBOHRBREMT AR, RABRSEREMHHREEE SO . A3~
MAERCHUE AT AR AN R, BEF RS EST EE SRR EZ SR ET R, &k
HEHBRES Y. MESITAIRIIATHISE RAR, ETHREER GO BE AT S B4
MTEGEE SR

XK ia
KHUERET, BETER SR, Wepatr, Sttt

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

RHLAN R BTAT R DA KL R e AR W EEL LR 7, DS AL BT, 220X AR
PRENEHAAER, HUANEBIAT ) AR B IS5 1], WA 22 MR F A 5, SR
RERETTFENE o LT KA AT Te ik L S5 M B RL BERAR B 72 4% 75 200 R ok e . e
RE L AR R E . IRASERSEZR . BUAEN LN BT {8 Y e b o d 5 i, A7 A2 IR AH 0 Tk
RIS, A R RS, BRAYER SRR S O e, ORI i,
R R E T PR M B NSO R I ATRR AT EE SR AR R & 8, RIBIVE
Bli T2 (s e I A AE B I R, R — DN REORIEAR(2] [3] [4] [5]. ASCUA—Fh e A ML MSORC ) 26 Bl
STARRE AR, 735 W& R RIBRET 4 2 S PR NG BAT M S5 b R, (A IR TC T2 B
BRI ZhAPERE, WIER R M EUE R & SR T AT 1

2. BREKTHBESHRIRES S
2.1. ETF RS EMRBESS

ASCWEFE LA E AT EZE T B re ik Jeih . e shHLA DL LKA A B ALK . 0 HT Al 5G
FE =YK SolidWorks FHEANLE AT (9 =4EREA, 3 AFI4T IR IT 07 HAR T Workbench Ji X HifE AT WA
&gy, 1R

RS FE WU K R [ A Rk, RS e W T FE S5 A B 0 R B — Rk, R — B Ry 5 1 [
AP BB HARAIRAL, TR D ATl RS R R LRI AR R Bk, /NEIRTE R “Bir” .
AT 5, W HAT A ACRE TS, SEIES A A R AR . AR SEBr AR RS
FEIIZ IR BITFER T B EAR[6] [7] [8]. MRIGHAIIE, RPHEE M3 SRR L
Ko PIEASCHR 1% B FT BRI RT 6 Birfids. & 2 25 TR AT 6 ISR T

2.2. ETHRAHE SMREIRS S
7t Workbench T &P 4E A KL, H 1% B A KB R E = 137.3 GPa. 1AL = 0.28, %

DOI: 10.12677/ms.2019.911125 1012 PR R


https://doi.org/10.12677/ms.2019.911125
http://creativecommons.org/licenses/by/4.0/

LEhifLAS

Figure 1. 3D model and mesh of landing light
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Figure 2. The first 6 modal shape of aluminum alloy materials
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Figure 3. The first 6 modal shape of carbon fiber composite materials

E 3. WS SMRENAT 6 MRSREY

() ZENBTE SR

Table 1. The natural frequency of the mechanical structure of the landing light (Hz)
= 1. MM EREAT A SRS E A YIE (Hz)

b FE1H 2By 3 Hr ARy 5 By X
At 319.56 328.92 704.5 967.77 1176.3 1664.4
WAgEE 548.57 563.46 1251.7 1523.1 1919.5 2642.3

ARG S RABREF4ER SRR HLANE BRI HUBES RS B AT R L 1. AR PR A
LA FRTTHES T r i PR R A B0 A R HAHZAROK, BREF4E R SR B [ A 05 K T
MEEMEL AR =B EA PR AR i K7 300 26.69 mm Al 32.47 mm, HAENBRE4ER S48
IR TG SR MRS BB RS TT AR A B = B AR, 1 3 ARk, AT
REAGRAN I T ZAL RS 7, IF BB 70 M 48 2R 7T BLE DU & e R e BN IZ3BETT 300 Hz FHE
PR3, T ABRET 4E R S AR B NOZ BT 550 Hz BT f4R3) .

3. HSpEBEXT REHLREN 53 4
3.1. ETRASMRSH

BEALIR BN 2 75 B[ A A, R AR S 0 B 3R A5 16 [ AR AT B LIR 3 40 M7 - 7E Modal T H
Fefk E¥S N random vibration 43 HTIH , FEAVE PN IHE (M B ER: . WSININERE PSD #47, J7 Mt
BEONY Hli, #HfarikEE Tabular Data % [9] [10] [11]. KARG 4SS SARIBENLIR S 20 B 45 A& 4 Fior.

3.2. RETES MRS

WREFERE GBS R E SRR, MR E R AR 4 SR e b ). rer
YR A RENLIRSI T I SF RN T AR AE S5 R WAl 5 For

2019/

1

~ga 0.027123 Max
0.02411
0.021096
0.018082
0.015069
0.012055
0.0090411
0.0060274
0.0030137

-B% 0 Min

0.023797 Max
0.0021153
0.0018509
0.0015865
0.0013221
0.0010577
0.00079324
0.00052883
0.00026441

0 Min

0.011357 Max
0.010096
0.0088336
0.0075716
0.0063097
0.0050478
0.0037858
0.0025239
0.0012619
0 Min

(a) HE5Y X 7 18 B T

(b) R Y Hh75 AT (c) MM Z iy e A2 T

DOI: 10.12677/ms.2019.911125 1014

FoBLRL


https://doi.org/10.12677/ms.2019.911125

By 5%

B: Random Vibration
Y Axis - Normal Stress

Type: Normal Stress (Y Axis)
Scale Factor Value: 1 Sigma
Probability: 68.269%

Unit: MPa

' B: Random Vibration
X Axis - Normal Stress
Type: Normal Stress (X Axis)
Scale Factor Value: 1 Sigma
Probability: 68.269%

Unit: MPa
Solution Coordin:

Time: 0
2019/5/5 11:

42734 Max 43617 Max
37986 3877

L] 33238 33924

| 23849 29078

L 23741 24232
18993 19385

14245 14539

! 094966 0.96927

o 047483 048464
7.60486-6 Min 6.7036¢ 6 Min

(d) 7Y X Hh 75 1A 1IE R A () LR Y iy [a] IR

Figure 4. Random vibration analysis cloud map of aluminum alloy
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Figure 5. Random vibration analysis cloud map of carbon fiber composites
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Table 2. Analysis and comparison of mechanical structure random vibration of landing light
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