Salient Features for RCE1294

1.0.
Two Channel Servocontroller. 

1.1
A two channel digital Controller is required which provides for closed loop control of an existing Shore Western servohydraulic materials testing system, an existing structural actuator, and an MTS Hydraulic Power Supply (HPS).  The HPS is shared between load frames and the Controller must work with existing Controllers to provide First On/Last Off capability.  All cables and control logic must be provided so that the HPS can be started from any controller and be turned off by the last Controller to select "Hydraulic Off".


The Controller shall have the following capability as a minimum.

1.2
The control loop update rate shall be at a minimum of 6 kHz.

The controller shall have the capability to perform a smooth control mode switch between any connected transducers.  Any transducer, whether conditioned by the controller or not, must be selectable as the feedback signal for control. 

The controller chassis shall have a minimum of 32 slots for up to 32 transducer signal conditioning modules or a combination of signal conditioning modules, valve drivers, digital I/O,  and analog/digital converter boards in a single chassis.  

1.2
A minimum of six (6) high level analog input channels shall be available for connection to externally conditioned transducers.  Resolution of these A/D channels shall be 24 bits minimum and sampling rates (simultaneous sample and hold) of up to 6 kHz shall be possible.  

An emergency stop must be provided near the controller.

1.3
Transducer Signal Conditioners.

Four universal signal conditioners shall be provided.  Each shall provide conditioning for either load cells, LVDT, extensometer or strain gages.


All signal conditioners shall support bridge completion for the use of commercially available gages bonded to the specimen.

1.4
Valve Drivers.

Two valve drivers are required that support single or dual two-stage servovalves. 


The dither amplitude and frequency shall be computer controlled.

1.5
Function Generation.


Function generation shall be fully integrated into the system control software and electronics with the capability to stop and start tests in an automated fashion.

The function generator shall be capable of generating haversine, square, and ramp waveforms.


The function generator must include mean, amplitude, and frequency adjustment.  

1.6
Data Acquisition

Each transducer conditioner shall provide a single channel of data acquisition.   


The resolution of the analog to digital conversion shall be a minimum of 24-bits. 


The data acquisition rate shall be up to 6 kHz on all channels and all channels shall be sampled simultaneously to eliminate data skew.


The data acquisition routines shall include timed data collection, peak/valley data collection, maximum / minimum value collection, and level crossing data collection.

1.7
System Software

The main user interface for the system shall be through a personal computer and shall run under the Windows 2000 operating system.


The system shall have software utilities to provide a display scope and data display functions on the computer screen simultaneously as a test application is running.


The system software shall provide user access levels to prevent inadvertent changes to tuning and calibration files.


The system shall provide the capability to set up simple tests in any control mode with constant amplitude cyclic or ramp waveforms.  These simple tests shall also be able to acquire and store data from any defined transducer signal.  In addition counter functions shall be available from the simple test to present current and total counts as well as provide a preset count for the test.  The system shall make it possible to save all the simple test settings and recall them for future use.


The system software will allow multiple controller configurations and user accounts to be established and stored. 

1.8
A Personal Computer shall be supplied with the control system.



The minimum configuration of the PC shall be:

Pentium III/1GHz, 815E Processor.

128MB SDRAM Memory, 256KB L2 CACHE Memory.

20GB SMART III Ultra ATA/66 Hard Drive, 1.44MB Diskette Drive.

CD-ROM, X48, Tray Load.

INTEL 3D Direct AGP w/GPA, 4MB Display Cache.

Integrated Intel Pro/100 VM Network Connection, RJ-45.

Integrated Intel Audio W/Premium Internal Speaker.

Slots:Total/Available:5/5 PCI, 1/0 AGP.

Bays:Total/Available:2/1 Internal, 3/1 External.

Windows 2000.

1.9
Remote Station Control Panel

A control panel, separate from the main control chassis, shall be provided at the load frame for safety and ease of specimen loading.  It shall be capable of switching between the two actuators.

The control panel shall provide for control of low, high or off hydraulic pressure.  There shall be separate controls for hydraulic service manifolds and the HPS.

The control panel shall provide for control of actuator positioning during specimen loading and removal.

The operator shall be able to start, stop, hold, and resume a test from the load frame control panel.

An emergency stop button will be located on the load frame control panel.

The remote station control panel shall be placed on an articulating mount, for convenient positioning of the unit during specimen loading.

A display shall be on the control panel for application specific display of operator prompts, machine status, and test information.  The display information shall be selectable by the operator.

The display shall have the capability to be accessed and programmed by user specific application software through a personal computer.


Real-time transducer feedback in engineering units of choice shall be displayed on the remote station control panel.  The operator shall be able to auto-zero any installed transducer by using a function key located on the load frame control channel to select and zero the transducer signal of choice.


The remote station control panel will display the current mode of control and allow the operator to select the next mode of control and automatically switch to the next mode of control by activating the actuator positioning controls on the load frame control panel.

1.10
All necessary cables to connect the controller to an existing Shore Western load frame and a separate structural actuator shall be included.  This shall include cables to connect to the load cells, LVDTs, servovalves, hydraulic service manifolds,  crosshead interlock and HPS.  The cables shall be 25 feet in length with the exception of the HPS cable which shall be 75 feet in length.

2.0
Application Software

Application software shall be included for generating and executing tests.  The application software will include the ability to control or to capture data from any installed transducer transducer, or externally conditioned transducer.

The application software shall provide Phase-Amplitude control such that settings for the two actuators are maintained during a test.  The application software shall allow the following kinds of tests to be defined and executed.  


- Monotonic tests including tensile, compression, and flexure


- Block loading fatigue 


- Constant amplitude fatigue


- Random fatigue using an input file to define end levels and rates

- Any of the above in combination.


The application software shall allow data to be collected and stored to disk during the test.    Available data acquisition routines shall include timed data collection, peak/valley data collection, and maximum/minimum value collection.  

The application software shall allow the operator to set up data limits that are from a different transducer channel than the channel being used for test control.     The data limits must be capable of triggering data acquisition and other definable test system processes.


The application software shall allow a virtually unlimited number of test procedures to be set up and stored.   

3.0.
System Services

3.1
System Installation

The vendor shall include system startup and checkout of the controller at the NASA facility.  This installation shall include calibration of the existing load cells and LVDTs.  It shall also include a minimum of two days of on-site training in the operation of the controller and the associated software.

3.2
Documentation

A complete set of operation and maintenance manuals shall be provided with the system.  Manuals in PDF format on CD are acceptable.

