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Publishable summary




The ASE-TB project has designed, manufactured anéd an innovative test Bench for linear
actuators that will be capable of conducting syanlred tests on two linear actuators of the same
type while applying different loads on them. Théstt bench has been based on a modular and
adaptive concept by integrating easily exchangehptiraulic and mechanical components with
sensors and control strategies that will allow m#tic and autonomous safety controls during
endurance tests.

One of the major challenges in the aeronautic sdstdo conduct endurance tests on critical
components and actuators in an automated, safsustdinable way by means of appropriate test
benches that include actuating, sensing, monit@ntysupervising capabilities.

In this respect, there are several European Rds@aogects that have tackled this issue as a means
for validating the developed components as wellfascomparing and adjusting models of
components as of their production processes.

Tecnalia, based on the experience of these meudtidwe state-of-the-art test benches, has
developed ASE-TB test bench, fulfilling the follawg objectives:

- The developed test bench (CLTB) validates thesibgity of an electrical synchronization of
electrical actuators with high accuracy.

- This CLTB is capable of providing counter-loads 2 actuators at the same time with the ability
to apply different loads for each actuator. Addhiabtly, the CLTB is able to be used with a single
electrical actuator under test.

- This test bench assures a safe test running wito operator during endurance tests.

-The CLTB is designed to apply an adjustable loathf—35.000 N to 35.000N on each actuator on
the complete stroke. The load is adjustable indexpethy on each actuator at every position.

The architecture of the CLTB is made up of two nagctally independent carriages, on which the
actuators are tested.

The main components are listed below:

Fixed carriage/table

Movable carriage/table

Actuator mounting beds

Control interface (Does not need to be onboard. ThdB can be remotely operated
through a network connection)

Hydraulic cylinders

Hydraulic auxiliary elements

Electric cabinet
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The CLTB is totally autonomous, except for an eleat power source. One of carriages, referred
from now on as CLTB2, has all the electric and laytic servitudes mounted onboard.
Approximate dimensions of the carriage are 2400%61df the cylinder) x 800 x 1400 mm.

The second carriage, referred as the moveableagar®, will be displaceable to accommodate
different flex-shaft sizes. Approximate dimensiaisthe carriage are 2350(+1050) x 400 x 1400
mm. The width of the CLTB when fully retracted ssvn below:



The distance between the carriages can be varigadebe 0 and 2 meters. The CLTB will be
designed to be as compact as possible.

The counter load is applied through hydraulic ayéirs. Both cylinders have internal mechanical
stops and a position sensor.

A hydraulic system has been chosen for driving dbiator test bench. Hydraulic systems are
capable of working with frequencies up to 200-400While other systems, as electromechanical
solutions, can not reach these frequencies. Thexetmder dynamic precision and reaction time
points of view a hydraulic system is the best sofutHigh loads application is another key factor
to select a hydraulic system. High dynamic testhes are mainly hydraulic.

The hydraulic system of the test bench consisteefollowing main parts:
- Hydraulic power unit,
- Accumulators,
- Double rod Cylinders
- Servo valve.

The cylinders are sized to achieve the maximumdagecified in the requirements. Two identical
cylinders are projected, each one able to applyntagimum load. This maximum load can be
applied in tensile and compression working modé® dylinders are designed in compliance with
ISO 6020/1 standard. They are front round flangemting double rod cylinders.

The servovalves (one per cylinder) permits to ainthe movement of the cylinders with the
accuracy specified in the requirements. But, thdrdwlic system comprises also some other
secondary components as air-cooler, electrovathessk valves, filters, etc.

The main process control unit of the CLTB is a MG®Gontroller and Data acquisition system.
This acquisition system is capable to read theasriaputs at a frequency of 1000Hz. It has been
directly design to perform hydraulic control.

Two load cells will be installed, one for each ogler. The accuracy of the load cells will be 0.1%
of the measuring range (Full Scale, F.S.), an aoguof 50N for a 50.000N maximum load cell.

Two position sensors will measure the cylinderkstrarhese sensors will use digital electronics to
adapt its output signal. The precision of the senslbbe of 0,21mm.

To prevent incidents related to the security, seafety systems will be implemented:
- Emergency stop button
- Enclosure with limit switch
- Oil temperature sensor
- Relief valve to avoid overpressures in the hydcadilicuit
- Minimum and maximum stroke limiter

All these safety systems will be connected to tlennunit process. If some of them are activated
the process will stop, will show and alarm to tlseruand will reduce the hydraulic pressure.
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