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Optimum design of stiffness and frequency of mounting bracket

used in aeronautical electronic equipment

LIU Jia, ZHANG Lijuan, CHEN Xiaoli, LUO Wendong, WU Jiang
(Faculty of Aerospace Mechanical and Electrical Engineering, Chongqing Aerospace
Polytechnic, Chongging 400021, China)

Abstract: Aeronautical electronic equipment, used for data collection during flight, is usually fixed to the nose ra-
dome using mounting brackets. The stiffness and first-order frequency performance of the mounting brackets is
studied to avoid plastic deformation and resonance during flight, which is of great engineering significance for im-
proving flight stability. The static strength and modal analysis of the mounting bracket under inertial load are con-
ducted, and a sensitivity analysis method is used to determine the design variables of the installation bracket. With
the goal of minimizing the total weight of the structure as the optimization objective, the thickness of each compo-
nent of the bracket is optimized while ensuring the stiffness and first-order modal performance of the installation
bracket. The vibration tests are conducted for the optimized installation bracket structure. The results show that the
stiffness of the optimized installation bracket structure remains basically unchanged, the first-order frequency is in-
creased by 18.09% , and the weight is reduced by 19.33%. The improved design can meet the equipment installa-
tion requirements.
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Fig.1 Design scheme of equipment mounting bracket
1.2 XHEEFHEXK

Bl Sk BB 22 4 S B e A R L TE 2g Ik )
TE B DL T, B R AL R R T 1) 1
F BT AL AR K F £0. 1 mm, %% L4
RRABRAKRT 0.2 mm, 25 LREHIEH
BOR ST W — By B4 AE 50~100 Hz Z (8], DL 3kt
o AE CAT b B S A S LR 2 ) R A SRR L B
WU ¥ 2 B R AR

2 REXRARTON

YT 6061 FR A 4 R A 1 DD I P RE R o



136 i as TR

o515 4%

[R] s} L A g e 0 0 s R DR I e e R T sk
JH 48 5L 5 1 1 78 606 1-T6 it 25 45 A 4 M, 38 3o 47
B R T N . 6061584 &M R ERES B
MFE 1w,

#£1 6061484 &M RERRS

Table 1 6061 aluminum alloy material properties
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Fig.2 Finite element model of equipment

mounting bracket
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Fig.3 Stress and strain distribution nephogram of
equipment mounting bracket
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Table 2 Structural optimization and rounding
results of mounting bracket

AS it W R {E/mm PALAE /mm HUE A /mm
hy 10 0.35 0

h, 5 0.58 0

h, 10 0.74 0

hs 10 0.65 0

hg 5 8.12 8

h, 3 4.85 5

hg 10 0.77 0

My 10 0.45 0

NFE 20T LA« 57 A E Al Y R B RCST H ok
B 5 mm 3 HN 2] T 8 mm, 3L AE Y T TE A AR R
S E R B 3 mm G INF] T 5 mm, 6B 3G 0 37 A
JEE R T L H iR S R A R — B A
e et byt 22 AR S )R B i 10 mm [
F 71 mm LT R RSF AR AR, R 2 A
X DSl T U R AL CAn L 7 R )

VR 7 K R 22 R A R L L
Fig. 7 Position of relief hole of datum mounting plate
AR A U8 B 5 A O 0 2 2 SOORAT BR T AR B A
JO7 e i X Yy JRE E EE SR IR (R E AT PR A S
7 155102220 S0 5 10 35 KA I 4 0. 089 mm AL AR
AEHTACHE I T 0. 002 mm  ABTE BT S Z(H N, il 2
BT ER .



%2

pee

0 AL R A S L S R 139

3.3 HESKBERESH

T B AT BR T A5 o B O i B HE R LA
DL AL TG B4 22 25 SO WE TS0 G, B3R A7 5 2 Il A

P& Bl g, I 76 A O AL ORI 1 % el X e AR

MEscope VES# 4

AmE= J08

SR T 0 3 A iR 0 A R o 7 £
P A T 5 a8 TR L ICF B R HEOL
PR S AR AR AR AR GHRAHL fE SR
A e A0 T T R P B 2 At 2 A

WOLMRAL

AR _ .
LI I s
L I 96.’

PESON

SignalCalC?‘)\#

K8 frahilsmF&
Fig.8 Vibration test platform

B B A B B A E T i AR AR
AN SRR Y N Y N ) N SRR /N
J5 W L 6 45 RS IR A% 0T 0 T IR Bl A R
a7 A R B IF R R ) 1% 25 s X 4, Al g
[F 9% 30 o O D 4R 4SO 80T R I 281 1 5 A A
T A4 1 i 0 TD s 2 i A O R A
SR AR A NS Sk ik BB AT AL
HEAT AL P 3k 56 i P Ab B K (R 2k $F SignalCale 3k
1 A7 R 25 DN B B SR AR K W) A0 R Bl B8 Ak B
J&i b B AR A 58 $% ME scope VES BE 47 45 4 48 TE 4]
FIVRE S i 70 [T 9 b 2

TR 58 T AT T 158 £ 28 2 S AR 4 A )
it £k, 38 3k B A3 T 0 38 g A R e iz ot £k 0T g B
ST HT MBS S AR TREN SR
P 238 56 AR e 7 vk A B Y 2 e SRS A B
AT N 3 TR, AT LA Y« 2 SCHRHT 10 By
4 Tk A 2 AT 23 R A IR O AR S A R A A B AR IR
— 3, B — B BE B A X R 22 B E 102 L K5
P R A PR e LA P 80t FE AR R 4 — B, — B
AR B HR R DU AR ) & R Bl ok L F AR
TE JE 10) B B S 58 T 5 A T 2% SO = il iy 25 iy
T, e KB TE A B R A 78 & 5 4% I 2% S AR i o
B SCHRE — HRAS R AR $E T B 61. 82 Hz, [

AL AT 4 B 7 9.47 Hz, £ & 249 0 18.09% , it &
15 O N | T N o S LN U =y N AP I | = B
13. 43 MPa, #l oA £k A 48 AL AR K, 475 8K 78 14 T ik
FETE Y, SRR TR R 15,19 kg, H AR AR i s 2>
T 3.64 kg, /w2 19.33% .

H3 LR SIRBIZS A A g (AN AT FROT (R L
Table 3 Comparison of modal frequency test value and fi-
nite element value of mounting bracket
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