Questions and Responses #2

1.  Despite the solicitation's title ("Piezoelectric Actuator") it is unclear whether the piezoelectric actuator component is part of this procurement.  Can you clarify?


Yes, the piezoelectric actuator component is part of this procurement.


2.  If the piezoelectric actuators are not part of the requested system, then is there a separate RFQ for the actuators?  If not, how does NASA intend to procure the actuators?


The actuators are part of this procurement.


3.  Regardless of the above, for the 12 to 72 actuators mentioned in the specification, does this imply 12 to 72 independent actuator drive channels?  Or are the actuators to be driven as a single control input?

Yes, each actuator should be able to be driven independently and simultaneously from the same power amplifier system using some form of multiplexing.



4.  What is the expected capacitance per actuator?  What is the actuator size and shape?  What type material to be used?  "1x10cm typical" is insufficient information to optimize the drive amplifier(s) for power and compactness/lightweight.


Please use Smart-material.com MFC model M-8507 P1 (85 mm x 7 mm) as a design reference.


5.  Do you really intend that the system multiplex the actuator drive signals as well as the sensor inputs?  If so, have you demonstrated the feasibility of this in-house yet?

The actuator multiplexing can be separate from the sensor multiplexing system.

6.  Is this a closed-loop control system?  If so, what are the controller's number of inputs and outputs?  (up to 640 x 72 at 100 Hz control bandwidth?  or is it truly 100 Hz sample rate and a lower control bandwidth?)  What programming interface/programming language do you desire?

No.  The system is to be used for modal vibration testing of large area space structures to identify system mode shapes and natural frequencies below 20 hz.  It is not essential the system be able to be used for active damping control, but would be nice to have if it can be easily incorporated into the design.  The intent is to have the system interface with NASA's d-space data acquisition system via a mil std. 1553 adapter board and any other necessary interfaces required by the design.  We use MATLAB and simulink on the d-space, but other programming languages such as C could be used if deemed necessary for system performance.



7.  What requirements do you have in anti-aliasing filters for the sensors?

The contractor is to identify the necessary anti-aliasing capabilities and potentially 

provide options that show the trade-off in system capabilities in terms of weight, 
costs, signal conditioning performance, etc.


8.  What resolution A/D and D/As?

The contractor is to identify the necessary A/D & D/A capabilities and potentially 

provide options that show the trade-off in system capabilities in terms of weight, 
costs, signal conditioning performance, etc.


9.  Are the accelerometers part of the requested bid, and if so what specifications?  (Range, resolution, etc.)


Please use Silicon Designs MEMS accelerometer model 1221L with a 2g range as a 

design reference.


10.  Do you have interface specifications throughout the system?   What types of connectors?  How long is a long distance for the sensor and actuator signals to travel?  Any cabling specifications?

It must be able to interface to our d-space system.  The design should be able to 
work at 20-meter lengths and be scale-able to 80-meters or more.  The cabling should be extremely light weight, perhaps flex circuit or something else that can be space qualified with the proper shielding.  Further, any circuitry required to interface the sensors and 

actuators to the bus must be designed to minimize weight.


11.  What types of excitations will be used?  Sine wave?  Random?  What bandwidth?  What range?


The system should be able to provide sine, chirp, random, and user defined 
excitation signals up to 30 hz with 400 volts to perhaps 1200 volts peak-to-peak into 
the piezo's.

12.  Do you have a geometric size constraint on the electronics?


The electronics should meet the weight restrictions, but no size constraints are currently defined.


13.  What is the available power supply?  Standard spacecraft DC?

 Standard spacecraft DC of 24-32 volts.

14.  What is your acceptance test specification?

An acceptance test will be performed by NASA-Langley with the contractor participating during approximately a 1 week period at the end of the contract.  The contractor system will be checked out and verified to be compatible with NASA's DAQ.  Then a modal vibration test will be performed on a large area space structure in ambient conditions in a NASA laboratory using the contractor system.  The capabilities of this system will be compared against industry standard laser vibrometer sensor results using various forms of excitation techniques.  Structural dynamic mode shapes, FRF's, COH's, etc. will be compared.  Note - It is not expected that the contractor system do FFT's, it just needs to provide the time history data.  All time history processing will be done in NASA's d-space DAQ or potentially other equivalent systems.


