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Test Method of the Full Sate Examination of the Typical
Hydraulic Pipeline of Aircraft

MIN Qiang, WANG Yong-yan, HUANG Hu, JIN Wei
(AVIC Chengdu Aircraft Design & Research Institute, Chengdu 610091, China)

ABSTRACT: The work aims to propose a full state examination method for the typical hydraulic pipeline of aircraft and
consider the coupling response of high-pressure and high-speed flow of hydraulic oil in the hydraulic pipeline and the
external vibration environment. Firstly, the specimens of hydraulic pipeline and its support structure were extracted from
the hydraulic pipeline system of the typical cabin to simulate the support stiffness of aircraft structure for installing
hydraulic pipeline. Then, the hydraulic loop module was used to simulate the flowing environment of hydraulic oil in the
hydraulic pipeline and the vibration test module was adopted to simulate the main factors influencing the fatigue life of
two hydraulic pipelines in the aircraft cabin and the vibration environment. The main factors influencing the fatigue life of
hydraulic pipeline could be applied at the same time through the designed test. For the big difference between the ground
test and the actual flight state of aircraft hydraulic pipeline, a full state examination and test method for the typical
hydraulic pipeline of aircraft is proposed and the test provides an important basis for the vibration reduction optimization
design of the aircraft hydraulic pipeline.
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Fig.1 Aircraft hydraulic system
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Fig.2 Burst of aircraft hydraulic pipeline
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Fig.4 Hydraulic impact test
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Fig.5 Full state examination test scheme of
hydraulic pipeline
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Fig.6 Typical installation of hydraulic pipeline
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Fig.7 Design of typical hydraulic pipeline test specimen
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Fig.8 Connection between typical hydraulic pipeline
test specimen and the base plate
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Fig.9 Connection between the base plate and
the clamp by bolts
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Fig.10 Model analysis of typical hydraulic
pipeline test specimen
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Fig.11 Simulation model of hydraulic flow
in hydraulic system
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Fig.12 Hydraulic system actuator model
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Fig.13 Relationship between actuator output
flow and pressure
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Fig.14 Relationship between pressure/flow and
time of hydraulic pipeline
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for typical hydraulic pipeline
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