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1.
INTRODUCTION


1.1
Scope
This document is applicable to the data acquisition requirements of PRISM software as it applies to the Nicolet CompassNet 8-channel system for data acquisition. It is also applicable to the requirements for system verification and calibration. 


1.2
Purpose
The purpose of this procedure is to define the steps necessary to set-up the Nicolet CompassNet system for data acquisition of a structural modal survey test. Procedures for annual verification and calibration are also defined. 


1.3
Applicability
 This procedure applies to the Nicolet CompassNet system used in the performance of experimental modal testing within the Modal and Control Dynamics Team/ET23. 


1.4   Frequency Calibration shall be performed at one (1) year intervals. Verification should be performed before and after each calibration.
2.
REFERENCE DOCUMENTS


ET23-OWI-001
Documentation Control

3.  DEFINITIONS 

3.1  PRISM  Software package used with the Nicolet CompassNet during test applications.

3.2  PROJECT  An instrumentation state set-up in PRISM software which describes a particular data acquisition set. Projects can be stored out by PRISM for later recall.


3.3 MENU  The row of selectable pull-down menu items at the top of the PRISM software Graphical User Interface.


3.4 prism right hand panel  The right hand portion of the PRISM Graphical User Interface that contains several settings and controls.


3.5 REFERENCE ACCELEROMETER A Category II accelerometer that is used as a reference.


3.6 HANDHELD CALIBRATOR Provides a constant amplitude and frequency signal as input to the Data Acquisition System.  It is considered to be Category I test equipment (Mandatory Calibration and Recall) and its calibration is documented as such.  

3.7 DIGITAL MULTIMETER Measures both the amplitude and frequency of the reference signal.  The multimeter is considered to be Category I test equipment (Mandatory Calibration and Recall) and its calibration is documented as such.

4.
DATA ACQUISITION INSTRUCTIONS (Impact Modal Data Acquisition)

4.1  Nicolet CompassNet Hardware Set-up  This procedure describes the methods used to set-up the Nicolet CompassNet for data acquisition.

4.1.1  Verify that all modal survey instrumentation has been set-up and calibrated; with all transducer id’s, calibrations, point numbers and locations identified.

4.1.2 Connect the laptop computer with PRISM software installed to the Nicolet CompassNet using the Ethernet cable.


4.2 PRISM Software Set-up

4.2.1 Open the PRISM software on the laptop computer that is connected to the Nicolet CompassNet. A window will pop-up asking for a PC name. Enter CompassNet and click OK.
4.2.2 Open an existing PROJECT or create a new one from the Project MENU and select Modal Data Acquisition.

4.2.3 From the Modal Interface MENU, select Measurement Setup. Choose the Analysis Type. From the Modal Interface MENU, select Modal Interface Setup. Choose Modal Interface Format, Data File Path, and Data File Name.

4.2.4 On the PRISM RIGHT HAND PANEL, click on the Time Cap button. Select channels to acquire time data. On the PRISM RIGHT HAND PANEL, click on the Spectrum button. Select Auto- and Cross-Spectra calculation preferences. On the PRISM RIGHT HAND PANEL, click on the FRF/Coh button. Select response channels for FRFs and coherence functions, as well as, excitation channel.

4.2.5 On the PRISM RIGHT HAND PANEL, choose a frequency range and number of frequency lines. 

4.2.6 On the PRISM RIGHT HAND PANEL, choose multiple or single from the drop-down menu next to Frames. If multiple is chosen, data averaging will be conducted during testing. 

4.2.7 On the PRISM RIGHT HAND PANEL, click on the Average button. Under the Settings Tab, choose an average type and domain. Also choose the number of Frames(averages). Under the Accept/Reject Tab, select the Manual accept/reject every frame radio button.

4.2.8 On the PRISM RIGHT HAND PANEL, click the Trigger button. Select the Analog Input radio button under Trigger Source and select the Manual Arm every frame radio button under Run Mode. Complete the remainder of the entries in the Trigger window with the appropriate values.

4.2.9 On the PRISM RIGHT HAND PANEL, choose the appropriate window type from the Window drop-down menu. Click on the Window button and assure the proper values are entered for the window. For an exponential window, Damping Factor should typically be the inverse of 1/3 the time period and Flat Top Points is the width of the force window.

4.2.10 On the PRISM RIGHT HAND PANEL, click on the Channel button. For each channel in use, input the correct Engineering Units(EU), calibration(mV/EU), Coupling, Point, and Direction(Axis).

4.3 Data Acquisition Procedures  This procedure describes the methods used to acquire data using the PRISM software once it is set-up.

4.3.1 When a new PROJECT is created three windows appear in the main portion of the PRISM Graphical User Interface: Modal Coordinates, Channel Status, and Main. Modal Coordinates window allows the user to change the point and axis identifications associated with each channel. Channel Status window allows the user to monitor the channel range status. Main window allows the user to view the most recently acquired data.

4.3.2 On the PRISM RIGHT HAND PANEL, click on the Channel button. Set the channel ranges(MaxVolts) to the minimum of 0.1 volts. Click OK.

4.3.3 On the PRISM RIGHT HAND PANEL, click START button. Wait until the Activity window on the PRISM RIGHT HAND PANEL shows “Waiting for Trigger”. Impact the test article. An Accept/Reject for Spectral Averaging window will appear. Check the Channel Status window for overloads. If overloads occurred, click the Reject button in the Accept/Reject for Spectral Averaging window then adjust the channel ranges by clicking on the Channel button on the PRISM RIGHT HAND PANEL and raising the MaxVolts for the appropriate channels. If no overloads occurred, click the Accept button in the Accept/Reject for Spectral Averaging window. 

4.3.4 Repeat section 4.3.3 until the number of averages chosen is reached. Once the number of averages is reached, the data is automatically stored out in the directory specified in section 4.2.3.

4.3.5 If more data points remain, update the Modal Coordinates window and click the Apply button. Click the Next Point button on the PRISM RIGHT HAND PANEL. Repeat section 4.3.3 and 4.3.4.

5.  SYSTEM VERIFICATION INSTRUCTIONS

5.1 System Verification Procedures The Nicolet CompassNet system should be verified before and after each annual calibration to assure the system variance is acceptable. 


5.1.1 Open a new PROJECT in PRISM as described in sections 4.2.1 and 4.2.2.


5.1.2 Connect a REFERENCE ACCELEROMETER to a channel 1 of the Nicolet CompassNet. Attach the REFERENCE ACCELEROMETER to a HANDHELD CALIBRATOR. Also connect the REFERENCE ACCELEROMETER to a DIGITAL MULTIMETER. Make sure the DIGITAL MULTIMETER is set-up to read a AC RMS signal.


5.1.3 From the Modal Interface MENU, select Modal Interface Setup. Choose a temporary folder for Data File Path.


5.1.4 From the Cursor MENU select Cursor Global Set-up. Under the Normal Cursor tab, select the Mix Mode radio button and set Digits to 5. Click OK.


5.1.5 On the PRISM RIGHT HAND PANEL, click Time Cap button. Assure all channels are enabled.


5.1.6 On the PRISM RIGHT HAND PANEL, choose a frequency range that encompasses the HANDHELD CALIBRATOR Frequency. Also, choose the number of frequency Lines to result in an acceptable (F.


5.1.7 On the PRISM RIGHT HAND PANEL, choose Multiple from the drop-down menu next to Frames. Also, choose Flat Top from the drop-down menu next to the Window button.


5.1.8 On the PRISM RIGHT HAND PANEL, click the Average button. Under the Settings tab, select the Linear radio button under Average Type. Set Average Frame number to 5. Under the Accept/Reject tab, select the Auto reject overloaded frame radio button. Click OK.


5.1.9 On the PRISM RIGHT HAND PANEL, click the Trigger button. Select the No Trigger radio button and click OK.


5.1.10 On the PRISM RIGHT HAND PANEL, click the Channel button. Select Voltage under Quantity for channel 1. Click the Fill Down button. Click OK.


5.1.11 Follow the following steps for each channel.



5.1.11.1 Make sure the REFERENCE ACCELEROMETER is connected to the channel of interest.



5.1.11.2 In the window labeled MAIN in the Graphical User Interface, make sure the only function active in the top plot is the time signal [input(t)] of the channel of interest and the only function active in the bottom plot is the power spectra [G(f)] of the input signal of the channel of interest. This is done by right clicking in the plot area and selecting Contents…. Move the signal of interest under Selected Signals. Click OK.



5.1.11.3 Turn on the HANDHELD CALIBRATOR and click the Start button on the PRISM RIGHT HAND PANEL.



5.1.11.4 When averaging is done, click in the input(t) plot area in the window labeled MAIN.



5.1.11.5 From the Cursor MENU, select Add Normal Cursor. Do this twice.



5.1.11.6 Now move the cursors just added as far apart as possible.


            Record the RMS value shown in the pop-up cursor value display in the form in the Appendix.



5.1.11.7 Record the frequency from the G(f) plot in the form in the                           

               Appendix.



6.   SYSTEM CALIBRATION INSTRUCTIONS

6.1 System Calibration Procedures The Nicolet CompassNet system should be calibrated in one (1) year intervals.


6.1.1 Connect a monitor, mouse, and keyboard to the Nicolet CompassNet.


6.1.2 Open the Nicolet Calibration software located on the Nicolet CompassNet.


6.1.3 In the File MENU, select New.


6.1.4 Enter the pertinent Calibration Information. 


6.1.5 Instrument the Nicolet CompassNet as shown in the window that pops up. Click OK.


6.1.6 Click the Start button and follow the direction on the screen.

7.  QUALITY RECORDS

7.1  Verification of Data Acquisition Systems Log Book  One sheet containing a table for pre-calibration verification and a table for post-calibration will be recorded in the Verification of Data Acquisition Systems Log Book. A template for these tables is provided in the Appendix.

APPENDIX

	Date:

	Multimeter, Cal.due date:

	Handheld Calibrator, Cal. Due date:

	Output Frequency:

	
	
	
	
	
	

	Channel
	Measured Frequency
	Measured RMS Voltage
	Multimeter

RMS Voltage Reading
	Frequency % Difference
	Voltage % Difference

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	6
	
	
	
	
	

	7
	
	
	
	
	

	8
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