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Abstract

The stress state of aircraft hydraulic pipe changes frequently due to the body deformation, engine
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driving and stress assembly, which seriously affects the function realization of the hydraulic sys-
tem and even brings hidden dangers to the aircraft. In view of the difficulty in stress data acquisi-
tion, data analysis and structure optimization, the research of stress analysis and the structural
optimization for hydraulic pipe is carried out. Firstly, the whole process of stress analysis and
structural optimization for high-pressure hydraulic pipe is analyzed, and a frame model based on
real data is proposed considering different elements of data acquisition, data analysis and struc-
ture optimization. Then, after stress data of aircraft hydraulic pipe is measured accurately and re-
liably, stress over-limit pipes are determined through data preprocessing, data conversion, fea-
ture recognition and other analysis method, so as to optimize the pipe structure. Finally, taking an
aircraft high-pressure hydraulic system for example, the feasibility and effectiveness of the pro-
posed approach are verified.
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Figure 1. The framework of stress analysis and structural optimization on hydraulic pipe for aircraft based on real data

1. BT ENEBEN HRESER DS RERRIESR

3. KHLEH N HEIREIRE

RHL AL VR I PR TR I A AT S A R AT SR A% A, AL g B A 5 B
R, AL BRI E . WE TR E . NATH &I E LA E .

(1) AOERIERL A7 5 48 )ik %

WS FE T T REWIER . VLI R UL A XIS, A F DR S & BRI R AR,
TARRERZE B, Frsg 8 K KSR A FAE, EHFEHUrs ST ERA AL, Btk
FERATACRIER) S8 HEAT BN SR AR R

(2) WEALE B E

FERHLBE R G 8 TAR R, WS B AEANFNGREE T 2R 2R M R s ATk IRBl ST et
LEXREA, ZHBAMESERT, ARSOFRESE N IEAF R, B, S8 G B3R A B U
NIRRT

(3) WLyl Tk E

FIERIUE R G KA R BB THRERE. TR, AT RERORSE RS EnE, W)
Jis 8 L0 T R R i R R GRS NIRES T R0BI M, 20 e s I e I A R A A
BT I L A BB IR L P AR O o

(4) MIAZ TRk FEATI T LR A B

DA BT AR T BT, AR B RS S S LR P 28 A AR, el AL P PR

DOI: 10.12677/jsta.2023.116060 533 e IR A 5 8 FH


https://doi.org/10.12677/jsta.2023.116060

M —fH %

AR R P A BRI S A S IR G I AT R [ 2, AR LR R RS S N AR T iE
P LA I A N ) 1 g LA PRI B E B I LS B S T TEEANL S, S ORI A S (i R

4. WNBERESENNIEERSIRE

WESE R JMEE SAA R S TR A AN, B T AEMK RSN EEEEGHES, s+
P, $EEMRE S RS2 A, XRS5 AT U8 R P M B e LU A AT B 7EXTREE R
FERL )R A E T, A R RS S0 S TS (45 S A A 2 RN, ERIEA G S A KRR
AR BRI R T A e R e oy TR B A RS S B, DT B i N R R

UM AR T B ) SR AR — Bl AR iERds . STV S R M S TR 00 90° 7 [l (14 XU . A%
i, BRIk, DNEREURT DB B0 1) S8 N, IR0 REE B 558 B B AT IR e, 7 i )
AU 0] B AT Rt e TV E ()M ()BT -

0 = (2,021 ) E-Ky K )
Gy:(gsmuy_g’&y)'E'KO/K 2
e e wes £y =X ALY A FTINASHIATAE RIARAE s € o & vy ——DNBANES X ALY M REME; E——
FEMEAVERE, AL MPa; Ke—— ARG RBARE: K—RA RECGREL, WO R RS Fr
g
VB A8 I 0 SRR — A AR I R ) B K AR A B, AR 22 2X(B) R AT BB T BRI
oy =40} + 0. @)
A 025 0y 73 1) gt 1) A0 i) B B KN 4
PESREUUE 38 RS ) BRI S5, 3 n] DA 0 B ) AT U o VR 38 L e PR )
SEFAE N R N BRI R T R T BME . R S ) BRI E R TR I BHE R S . AR
S HIECR N W I VOE BME, WA % S AN R BT R .
51. NAME

LI RHLAENLN AR TR, g WL BT OGRIER) 54 IRSEHAT N I E, AT EME IS,
LR, RBE. KIWERSEITEBRIEERN RS .

Figure 2. Stress data acquisition
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Figure 3. Typical attaching position and drawing of double gate strain gauge on pipe
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Table 1. Stress over-limit results of pipe
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Figure 4. The composition of No. 34 pipe before and after structure optimization
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Figure 5. The composition of No. 47 pipe before and after structure optimization
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Table 2. The maximum stress peak after structure optimization of No. 34 and 47 pipes
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