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Applicability Analysis of Slide Valve in 3D
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Method
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Abstract: In the three-dimensional finite element analysis of
slide valve’ s reversing, calculation convergence of transient
flow field may not be gained because of large mesh
deformation caused by fluid-structure interaction. For this
reason, sliding mesh method oriented to three-dimensional
transient flow field analysis of slide valve is proposed in this
study, using paralle]l sliding mesh connected between static
and dynamic grid to build a three-dimensional analytical
model, in order to avoid calculation divergence caused by
repeating reconstruction of dynamic mesh in the transient
flow field. Taking the swing way of multi-way valve used in
hydraulic excavator as the object of the research and basing on
the results of dynamic characteristics test bench for hydraulic
the

experimental results verifies the applicability of sliding mesh

components, comparison between analytical and
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method in transient flow field analysis of slide valve,
providing an engineered expression possibility to build
mapping relationship between dynamic load of excavator and
its valve’s structural morphology.
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Fig.1 Structure of reversing valve in the

working of rotary
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Fig.2 Flow structure of cavity in spool valve

1.2 @ B U St ()

TEIR W4 S AR 0 = 4E A IRITHAT B, I
W FR RS AR R A R, e RN s Bk
T » 5 FR 48 (e i e s » TSR A A P e o PR 45
M L, g R, R E sh s AR B 1L, R
e N IR ATEA IR T T R, AR B S ™
A% o A Wi B 54 AR PR T 4 A R E » FROME S B
B i e o 5 AR B AR AT, L B = 4R RS TR AR AT R
AT, — IR D7 6 = R S R AT Z W RS
BEHB BT AR R R 8 A ST A U R A
HF A b2 B IR = w47t (B RS S B TAE IR
AT AWz Bl I R, R AR MERL DI 1) F) 52 B
TARIRAS , tumtrfE AR A AL 09 52 Fr L0 ABE5E
SR I3 % 0 A 12 Ok i v = ZE A BR T AR AL, 65 R s A
PR Ak T # L o R R P9 AR AL T Bl AR KRR L
T ENTIIB B A, HRETEI R Y = SRR S AT

2 EEtERERIE R G

2.1 KBRS

SRR AS I ML LA R (M BEHL . Sh SR, &
B A IR SE R 0L R e & HEAT 3 52
B WIS SR R LR ERE
RPLZL B 1R B 25k BB IS A T B, g iR & 2 8
TR A 3 BN, HA R X A R ThE e 1
FR7R.

R A BIEBRBFEE A 4 i, FEEG
FEETR 2 I 1 [ S 16 I e L S S i T vl



EioM

# W5 BB MR B = RS WA AT 0SS T

1577

3 Wil 5 ZHEEHRER

Fig.3 Tested valve and logical control modules
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Tab.1 Composition and function of test bench modules
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Fig.4 Test schematic diagram of rotary way
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Tab.2 Tests of stationary (constant

pressure) working load

R REKS/ HHE/  KREH/ NRES/ BE/
WE MPa (r *» min) MPa MPa C

1 30 1500 3.5 10 35

2 30 1500 3.5 12 35
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Fig.5 Inlet flow rate of opening process
in steady loading
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Fig.6 Load value of opening process

in steady loading
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Fig.8 Sliding mesh interface coupling
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