F39% 2 Beom 5 4k s Bl Vol 39 No.2
20194F4 H NOISE AND VIBRATION CONTROL Apr. 2019

Y E 5 :1006-1355(2019)02-0070-06+80

YHURIE S0 IR0 2 B B A 1 SRR o

WERE " BXR", [T/ams

(1.ARLKF VWRIAEFR, Tk 225 066004;
2. FKRF B FRVMMARD A S5 FBE, Tk 225 066004;
3. R E R EAA RS, T w o 213000 )

T8 O X SR W LA S A0 - S PR AT B W UAIR B0 22 G0 R 14 S 2R 8 AR 32 Bl g A FH I of
FLHNR R 0o S S AN iE AT BR TT /0 B s 56 T2 SRR IR BE G, W5 WA 25 WA A B vk 4, 2% P8 S 3 20 1 B & FHLJE R NI
FE G S IR G5 R HR S IR 5 0 5 % R 3 52 A 1) A B SC P 2L 2 1 e FE D R ARE 2 SR P DU o B0 R HE 5 30 4%
HAPE IR RS/ IR 26, o S RS A5 33 2R A R (K 24T M S5 SRR 0, i S 3 A AR MR RE RO 1 BRIN R 2 NI &
K, HAAL R 7 5% 4 336 28 i 22 (VO IR A, (7] IR 5 SO0 AR 7 A AR 5 T S 3 AP 11 R e 2 50 48 M P8 5 3 e i 2
MEAEAFAEANRIFE R (R . 0T S5 85 KALTRUE 7 1 R G MIAR L i R gtk e G B — e 2% d.

KRR AR BN 5 Uk FEREIR BN SR VUSRS 80 IR PRt s SR %

PESZES:0328 MHERIR SRS A DOI 4555 : 10.3969/j.issn.1006-1355.2019.02.013

Study on Two DOF Dynamic Model of Aircraft’s Hydraulic
Pipeline Supports

QUAN Lingxliao *, ZHAO Wenjun >, FU Xupeng '

( 1. School of Mechanical Engineering, Yanshan University, Qinhuangdao 066004, Hebei China;
2. Hebei Provincial Key Laboratory of Heavy Machinery Fluid Power Transmission and Control,
Yanshan University, Qinhuangdao 066004, Hebei China;

3. Jiangsu Hengli Hydraulic Science and Technology Limited Company,

Changzhou 213000, Jiangsu China )

Abstract : The support components in the mechanical vibration system, such as airframe structure, support components
and hydraulic pipeline in the aircraft’ s pylon area, are studied. Their dynamic stiffness and acceleration admittance are
analyzed by finite element method. Based on the classical vibration isolation theory, the airframe structure is considered as
an elastomer, and the mass, damping and rigidity of the support components are taken into account. A 2-DOF physical model
of pipeline support assembly is established with vibration of airframe structure as excitation source and hydraulic pipeline as
vibration receptor. The displacement and force transmission rates of the support components are deduced by using the four-
pole parameters analysis method, and the influencing factors of displacement transmission rate are analyzed. The results
show that the stiffness parameters are the main factors affecting vibration isolation performance of the support components,
which not only affect the amplitude of the displacement transfer rate curve, but also lead to the peak frequency shift. While
the mass parameters and the structural damping parameters of the support components have different influences on the
amplitude of the curve. These conclusions are of some reference values for the vibration reduction analysis of aircraft
hydraulic pipeline systems and the improvement of the performance and lifespan of the systems.

Keywords : vibration and wave; foundation vibration; support component; four-pole parameters method; vibration
isolation characteristics; aircraft hydraulic pipeline
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