ValveExpert 7.1

Check / Adjust / Repair
Servo- and Proportional Valves

Automatic Test Equipment
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ntroducti on

ValveExpert7.1is an automatic téstand for checking, maintenance, and adjustment of servo
and proportionalvalves This test equipments developed in accordance to the standards
established in SAE ARP 490 and ARF934 Below are the main features.
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Wide range of servoand proportional valvess supported.Testing fow is up to 100
L/min (25.5Gal/min) and wdking pressurés up to 35 bar @¢500 PSI).

Compactigh efficient and low nise45.6kW hydraulic power statiois alreadyinside?
Temperaturecontrol system stabilizes the oil temperature in a specified range with
tolerance® 2°C 2

The integrated 3 filtration system achieves a cleanliness level 5 of NAS1638 (level
14/11 of 1ISO4406) or better.

An additionalthei | a s t 1énffikenprotects the valverom contamination.
Extremely robust construction of the starthe most of hydraulic componeanare
mounted oronesteelmanifold. The only bp quality components are used.

Multi-level alarm systenprotects the operator fromsky conditions This system
informs the operator if service is required.

Different hydraulidiquids can be used.

The conputer sibsystem is based on a high performahtel processolnd a DAQ
system from National Instruments

The computer interface igtuitively clearand simple Specialeducation andnowledge
are not requiredOperatorworks with apowerful virtual hydraulic Aboratory on a 19
inch touchscreen monitor.

Internal userdefined database keepall test parametersThis database containalso
overlay polylinesfor automated pass/fail evaluatiohhe operator can use keyboard,
touch screen monitptrackball,or barcode scanner for fast access to the database.
The system sygorts manual and automatic modes

The measurememlataincludesthe most ofktatic and dynamicalharacteristicsUp to20
differentsubtestsan bedoneduring oneautomatictest.

Complete telsprocesgequiresa soft time Computer showshe resultsduring the testing
process.

A powerful mathematicanalysis of the results is alreagiynbeddednto the systemThe
ValveExpert7.1 programsaves the data iastandard MS Excdbrmatand Excel ®ols
can be used foan additionalanalysis.The operator can ugemplate filesto prepare
requiredprintout forms.

ValveExpert can work with angneasurementinits i.e. he operator can decide which
units he will use for pressure, flow, temperature andrs

High precision measuremetuols are usedAll instrumens are individually calibrated
and scaled Nonlinear calibrationallows compensate nonlinearity of transducensd
reachextremely higlprecision

Calibration process is very simple and canneede by the operator. The ordiandard
measuremertbolsare required

! The general ideashich areused in the stand can be founchttp:/arxiv.org/abs/math/0202070

2 This hydraulicstationrequires thregphase380-500V, 1DA electric power supplgonnection.

% Water connection fathe cooling systemis required.

* Aerospace hydraulic fluids like Skyd@] Hyjet® or similarrequire modifications in theonstruction of theest

stand.
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Applications

TeststandValveExpert7.1is developed for checking, maintenance and adjustmdntogfthree
andfour ways serve and proportional valvesWorking pressure of the stand is up tb5dar
(4500 PSI) The maximal test flow i$00L/min (25.5 Gal/min)

Control Signals

A serve or propational valve under testing can be controlled by voltage or current command
signal. There ardfive standardrangesfor control signat +10V, £10mA, +20mA, + 50nA and
+100mA. Additional PWM amplifierscan generate current up ®©1000mA and up to

0 é 8500mA for valves with differential coitonfigurations.The build in relays can change
polarity of controlsignalandthe coil configurationgfor two coil electric servoor proportional
valves):Series,Parallel Coil No.1 and Coil No.2

Spool Position Signals (Feedback)

The most ofmodern servoor proportionalvalves havea build in electronics. These valves are
usually ejuippedby spoolposition transducerd/alveExpert7.1 can check thaignal fromsuch
atransducer. The standard signal ranges £10V, +1G88mA, 4i 20mA aresupported.

Electric Power Supply for Servovalve

Servovalves with build in electronics require eexial power supplies. Ithe most casesit is
+15V or 24V. Such power suppliers are built in the sésnd®

Hydraulic Fluid

The teststand ValveExper?.1 was developed and tested for a mineral oil with viscosity about
30 cSt.We recommend you to use Kib DTE24, Shell Tellus 29, MItH-5606 MIL-H-83282,

MIL -H-87257 or oil with the similar parameterdNote that aerospace hydraulic fluids like
Skydrol® or Hyjet® require modifications in the stand constructidhe integrated filtration
system achieves deanliness level 5 of NAS1638 (level 14/11 of 1SO4406) or befthe
capacity of the oil tank iabout200L (50Gal).

Hydraulic Power Supply

The teststand does not require antesnal hydraulic power supply. A modern high efficiand
low noise45.6kW hydraulic power statioiis alreadyinside! Maximal flow of the power station
is about 100L/min (25.5 Gal/min) and working pressurns up to 35 bar @500 PSI).The
integrated hydraulic power pack requiréseephase380-500v, 120A electric power supply
comectionand a water connection for coolingote, the temperatureontrol system allows to
stabilize the oil temperature in a specified range with tolera2ue.

® Additional adaptor manifolds allow use this test equipmentiféerént purposes.
® Maximal current i2A for +15V and 5A for the power supply 24V.
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Hydraulics

Hydraulic circuit of ValveExpert 7.1 is shown on the
Figure 1. The most of hydraulic components are mounted on a steel manifold (see Figure 2, Figure 3).’
The only top quality components are used. Directional valves are used to configure the hydraulic circuit
for different tests. The main configurations are described in the section fHydraulic Configurationso .

" These hydraulic components are shown in the blue area (see

Figure 1).
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Hydraulic circuit

ValveExpert 7.1
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Figure 1. Hydraulic circuit of the test stand ValveExpert 7.1




Figure 2. Hydraulic manifold of the stand

4

Figure 3. Most of hydraulic components are mounted on a manifold



Hydraulic power pacKseeFigure4) usesalow noiseinternal gear pumpnd abrushlessnotor
with variablerotationfrequency Maximal power of the hydraulic systeis145.6kW. Maximal
working pressure i81%ar @500PSI). Maximal flow i00L/min (25.5 Gal/min).

Figure 4. Hydraulic power pack
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Figure 5. Drain oil and cooling subsystems



Electric Power Supply
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Figure 6. Electric power supply the stand
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Figure 7. Module of the power electronics
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Interface Electronics

Figure 8. Interface electronics of the test stand ValveExpert 7.1

-12-
















































































































































