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Abstract: In order to study the influence of structural damage on the output characteristics of the double nozzle
flapper pressure servo valve under the working conditions, the influence laws of nozzle upsetting damage, flapper
pitting damage, flapper rotation and orifice blockage on the output characteristics of the pilot stage are analyzed by
flow field simulation. An AMESim simulation model of the overall valve is subsequently established, and the
influence of those structural damage on the output performance of the servo valve is analyzed. The results show
that: left nozzle upsetting damage increases the pressure differential of the pilot stage, resulting in the decrease of
the dead zone current of the servo valve and the increase of output pressure; flapper pitting damage has no effect on
the pressure differential of pilot stage and does not affect output performance of servo valve; flapper rotation
increases the pressure differential of pilot stage, but its influence is minimal under actual operating condition
constraints, with negligible impact on the output performance of servo valve; left orifice blockage decreases the
pressure differential of pilot stage, leading to a lager servo valve dead zone current and reduced output pressure.
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Fig.1 Structure schematic diagram of double

nozzle flapper pressure valve
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Fig.2 Schematic diagram of nozzle upsetting
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Fig.3 Pitting damage observed on flapper of a

pressure servo valve
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Fig.4 Schematic diagram of flapper rotation direction
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Fig.5 Schematic diagram of blockage for fixed orifice
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Fig.6 Flow field grid of pilot stage
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Tab.1 Three kinds of grid simulation results
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Fig.7 AMESim simulation model of servo valve
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Fig.9 Pressure characteristic curves of nozzle chamber

under nozzle upsetting damage
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Fig. 10 Pressure differential characteristic curves of

pilot stage under nozzle upsetting damage

D7 FLAG RN, 75 ¢ W BIORL i 7 W 5 Js 1 7 1) A
R, HLHs g Bt BEORLRS S 3 i 9K i Ay g
F 3 JCH AR , il 2 22 BE A BIOHL RS 3 R
AR, SR AT W RS B AT 17 A3 3, 9 TR AT T
JR o M D DR R R 2 g W ORI s A B A K
TALARAE /N TR AR K, 3 e W W e e 49K, i A
W JCRSOHL B 7 , T LA A W i s s g AN o

2) FEHR IR A X i 2y L A P R

T RTS8 7 20 s e e Y
SN, A I 5 A 5 AR A0 DN T AT D) BR A B A
B LLT7R o IR M0 A I3 A D W LA, S DA g

WEERHT SR ELAR , SEPR 00T MIBTIHGR , i FAT 5
MR EE 7 B2 4 pm,

B 11 4R MR 41
Fig.11 Damage treatment of flapper pitting
i Fluent Y37 07 FLAESEREAR L0473 %) i E 2%
Fr A W I s A R, AR AN [) MR T e
A S T 3 R P R s 22 R A 12 A 13
Frs o

[ —A—ZE i (E S L)
—e— AW (IEH 1% DL)

9 L ——ZE M (MRS 2 pm)
—O— A (MR AT 2 pm)
—A—ZE W (M U4 pm)

8 b —=— AT (ML 4 um)

£
=77
B

~

X¢/pm

B 12 R MR & 4 T IR RS E ik h 2
Fig.12 Pressure characteristic curves of nozzle

chamber under flapper pitting damage
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Fig.13 Pressure differential characteristic curves of

pilot stage under flapper pitting damage
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Fig.14 Pressure characteristic curves of nozzle

chamber under flapper rotation
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pilot stage under flapper rotation
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chamber under orifice blockage
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pilot stage under orifice blockage
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Tab.3 Static characteristics under left fixed orifice

diameter variation
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