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Abstract

Sequence valve is one of the important valves in vane pump, and its main function is to protect
security. In order to guarantee the sequence valve pressure relief function, CFD simulation and
dynamic simulation in AMESim are used to analyze the pressure characteristics of sequence valve,
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and then optimize structure. Optimization results show that the sequence valve satisfies the re-
quirement of pressure index.
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Figure 1. Technical route
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Figure 2. Geometric model of computational fluid domain
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Figure 3. Computational fluid domain grid model
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ARG 1 ) A PR R, 3 SRR T i B
@ i i AL E] 4100 L/min B, 73\ pressure-inlet, J& 77 H 71 pressure-outlet;
@ T Ik #4100 L/min J5, 3 velocity-inlet, & 77 1 pressure-outlet.
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1R 2 FoR AARIREAT RN MRS R AR, IHREARRE. K2, %8 Cd-A KIS
Wish 7. M4JEZ 9 MPa, i 4100 L/min i, [&:E47FE 4 10.5 mm.

4 B NI s ket 2, WLk 5 LRas XN, RUAMBh ik s . MATREN 10.5 mm i,
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Table 1. Simulation results of spool stroke 8~11 mm

F= 1. ARITIE8~11 mm {FEER

A7 HE/mm JEZEIMPa ME/L-min? &3 Cd-A W& 5 71N
8 9 1756 0.000203 847
85 9 1894 0.000219 912
9 9 2150 0.000249 1063
9.5 9 2579 0.000299 1305
10 9 3292 0.000381 1838
11 9 4870 0.000564 3169
Table 2. Simulation results of spool stroke 10~16 mm
2. BNITIE 10~16 mm HELR
172/ mm WER/L-mint 5 Z/MPa 224 Cd-A B B 71N
10 4100 14.01 0.000381 2790
11 4100 6.27 0.000569 2274
12 4100 341 0.000772 1929
14 4100 151 0.001159 1525
16 4100 0.95 0.001459 1256
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Figure 4. Hydrodynamic characteristic curve of valve core
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Figure 5. AMESim model for dynamic simulation of sequence valve
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Figure 6. Pressure response characteristic curve of sequence valve
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Figure 7. Stroke characteristic curve of sequence valve spool
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Figure 8. Flow characteristic curve of sequence valve
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Figure 9. Taper of valve sleeve
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Table 3. Simulation results of spool stroke 7~9.5 mm—Optimization scheme

£33 @HTIR 7-95 mm AEER—IL AR

FEM 10.5 mm Jk/NZE 8.75 mm, W) 1M 2500 N /& 2150 N, AR AL RCH 4

17 FE/mm JEZIMPa FE/L-min™ % Cd-A & Eh 73N
7 9 3161 0.000366 1609
8 9 3592 0.000416 1825
8.5 9 3880 0.000450 1975
9 9 4327 0.000501 2347
95 9 4823 0.000559 2597
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Table 4. Simulation results of spool stroke 8.5~14 mm—Optimization scheme
4. @EITIE 85-14 mm HELER—MU AR

17H2/mm & Z/MPa FE/L-min™ ZEX Cd-A PSSt WAL
85 4100 10.18 0.000447 2280
9 4100 8.14 0.000500 2050
95 4100 6.23 0.000571 1920
10 4101 467 0.000660 1829
12 4100 1.84 0.001050 1514
14 4100 091 0.001491 1227
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Figure 10. Hydrodynamic characteristic curve of optimized valve core
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Figure 11. Pressure curve of optimized sequence valve
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Figure 12. Stroke curve of optimized sequence valve spool
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Figure 13. Flow curve of optimized sequence valve
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Table 5. Comparison of performance indexes
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REERFIE B aaELD JF 5% toAs 5 %

EN I g <12 MPa 12.68 MPa 11.4 MPa
S B R AT R <10 mm 8.42 mm 7.77 mm

SE AT B I B 4100 L/min 2285 L/min 4060 L/min
AT 5 <1.5 MPa 1.63 MPa 1.4 MPa
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