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Fig.l Actuator structure diagram
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Fig.4 Extending the movement back to the center model
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Fig.5 Retracting movement back to the center model
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Table 2 The speed and displacement of different cooling
holes in the extension movement
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Fig.6 Back-to-center simulation model

120
e P HIFLO4mm, i1 32 By 0] i (mm/s)
e A HFL0.7mm, i IZ 2 Bl R /(mm/s)
100 o= 214l 1.2mm, fif1iH2 8h ] s E/(mm/s)
o= 2 A1FL2.5mm, Iz ) [ (mm/s)
= 80 -
E
=
= 60 |
#
% 40
20
0
20 1 1 I 1
0 2 4 6 8 10

tls

K7 AR AL s R (i iz g))

Fig.7 Different cooling hole return speed (extending movement)
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Fig.9 Different cooling hole return speed (retracting movement)
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Fig.10 Different cooling hole return displacement

(retracting movement)
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Fig.11 Two-chamber pressure curve
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Table 3 Different cooling hole return speed and
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Fig.13 Two-chamber pressure curve
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Fig.15 Adding three sections of oil circuit simulation model
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Fig.16 Adding six sections of oil circuit simulation model
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Fig.17 The influence of the oil return circuit in the extension

movement on the return speed
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Fig.18 Influence of retracting movement oil return circuit on

return speed
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Research on Emergency Return to Centering Characteristics of Vector Nozzle
Actuator

Li Pengwei, Hu Jinyun, Bai Wenwen
AVIC Qing’an Group CO., LTD., Xi’an 710077, China

Abstract: Aiming at the problem that the vector nozzle of military aircraft engine automatically pulls the vector nozzle
back to a safe position in a fault state, a centering hole is introduced into the vector nozzle actuator. In order to ensure
the normal operation of the vector nozzle actuator in the high temperature environment of the aircraft engine, a
cooling hole for communicating the two cavities of the actuator is set at the piston head of the actuator so that the
product has an automatic cooling function. The actuator is designed with a centering hole and a cooling hole at the
same time, and the working principle of the emergency centering function is given when both exist at the same time.
By establishing the AMESIim simulation model of the hydraulic system, the simulation results show that within a
certain range of the cooling hole, the extension/retraction speed increases/decreases with the increase of the cooling
hole diameter; the more sophiscated and longer the pipeline,the lower the return to centering speed. The result has
certain guiding significance for engineering development.

Key Words: vector nozzle; emergency return; cooling structure; AMESIm simulation
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