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Design of Test System for Alternating Flow Distribution Pump
ZHANG Ao,XU Quanzhou, QIAN Shuang,GE Zheng *

(School of Information Science and Engineering, Zhejiang Sci-Tech University , Hangzhou 310018, China)

Abstract;In order to explore the working characteristics of the alternating flow distribution pump and the pump-
controlled excitation system, the test requirements of the pump were formulated, and the performance test system for the
pump was designed. The overall architecture of the test system, and the hydraulic system and the measurement and
control system were designed. According to the time requirement of the test function task, a three-level measurement and
control software including FPGA, CompactRIO real-time system and host computer were developed by using LabVIEW
language. The test results show that the test system can adjust the motion state parameters of the valve plate, plunger,
cylinder, swash plate and other components of the alternating flow distribution pump, and change and measure the
alternating output characteristics of the pump and excitation system. The test system provides a feasible scheme for the
performance test of hydraulic components and the acquisition of high-frequency signals.

Keywords : alternating flow distribution pump ; excitation system ; LabVIEW ; FPGA ( Field Programmable Gate Array)
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Figure 1
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Structure of alternating

flow distribution pump
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Figure 2 Structure of rotating valve plate
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Figure 3 Structure of oil port module
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Table 1 Requirements for measurement range and control accuracy of main parameters
L TSI/ () e/ (r - min~") EREEAU i RN it/
HAR 28 i [/ MPa N
LTI HEZEST LR A HEZEST /(%) K/ mm (L« min~")
e 3 BB 0.0 ~360.0 0.0 ~360.0 0 ~3 000 0~1 500 0.0~15.0 0.0~10.0 0.0 ~150.0 0.0~15.0
T B £0.1 £0.1 £1 £1 £0.1 £0.1 £0.1 £0.1
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Figure 4 Overall design scheme of test system for alternating flow distribution pump
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Figure 5 Software architecture of measurement and

control system
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Figure 6 Workflow of FPGA software

TAET I R Geh i T 5 R A0 AT
%, BRI FPGA FR R IO, LA AR A = 14
W BARZEAFF e AT, S92 R G i
5 APEARR] FPGA AT 88 50 .o Aidia A 2 LA
SRR FPGA 2 HARIRIFAT 1977 s 47, I B 4k

o0 K T 3o BAS O R A A AR SR Y A IX
o RN AR /A s L I
i+%miiﬁo iﬁﬁ%%zﬁﬁ{#ﬂgiff/ﬁiﬁ*&ﬁn@ 7 F)?/j—:\‘o

ELEIRE MR HRAE
BAERUIR SR EON
' 1

FPGA%#% o ;
SRS A W A T R
' !
MEHIES FERAFHIR
N A B HENBAF

BAF il e A7
EVAPI S
I

7 kA ARGEMN TR

Figure 7 Workflow of real-time system software
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Figure 8 Workflow of host computer software
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Figure 9  Test system for alternating

flow distribution pump
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Figure 10  Displacement curve of hydraulic cylinder

controlled by alternating flow distribution pump
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