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1-1. Introduction



	This data acquisition system takes voltage measurements for a selected number of strain gauges. It then coverts this voltage data to stress and strain measurements for each gauge. 

	To boot the program type SGDAQ.EXE at the DOS prompt. All files are stored at c:\bc7\bin\gagetest\.





2-1. System Requirements



	In order for this system to operate properly the following components and devices are required:



National Instruments NI - 488.2 GPIB board

Keithleyís 2001 Multimeter

Keithleyís 7001 Switch System w/ two 7011 Scanner Cards

Keithleyís Model 220 Programmable Current Source

HP3457A DVM

�

3-1. Establishing Current Source Parameters



	Following the initial start up screen of the data acquisition program, the user will encounter the following prompt:

-----------------------------------------------------------------------------------------------



	Do you want to change value of current(Y/N)?

		(N will revert to default of 2mA)



------------------------------------------------------------------------------------------------



	Selecting N or n will cause the current source to establish its current at 2mA. 



	Selecting Y or y will allow the user to input a new current value. After choosing to change the current the user encounters the following screen: 

-------------------------------------------------------------------------------------------------

	

	Enter desired current in mA

	:



-------------------------------------------------------------------------------------------------





	At the prompt the user simply enters the current(in mA) at which he would like to conduct the data run.



	Following this screen the user is asked to indicate whether the current is positive or negative. Select P or p to indicate a positive current. Select N or n to indicate a negative current.



	Following this prompt the user is asked if he would like to define a value for the voltage to be used for the data run. If N or n is selected the program reverts to the default of +50V.



	The user enters the value for the voltage in the same manner as the current. The user should make sure that the voltage value is high enough to comply with the number and resistance of the strain gauges and the desired current. The maximum allowable voltage is 100 volts.

�

3-2. Verifying Current Source Operation



	Following the selection of the current source parameters, the program checks to make sure that the current source is operating at the requested value. If the current is within the expected operating range than the user can continue the data run by pressing any key.



	If the current is not operating within the expected range the screen will turn red and the user will be given the message:

-------------------------------------------------------------------------------------------------------



				WARNING

   =============================================



	Current source is not running properly



	  Source current is XX.XXX mA



	  Press any key to restart program



--------------------------------------------------------------------------------------------------------



	Before restarting the program the user should check the gauge connections, interface panel, etc. to make sure that the circuit is not open. The program can then be restarted. The user then follows the same procedure for inputting the current source parameters.





4-1. Adjustment of Rate of Data Acquisition



	Before beginning the data run the user will be asked be asked:



Would you like to take measurements at a higher accuracy then the default?

Note: Selecting yes will result in a much slower reading rate.



	If the user selects N or n then the program runs the data run at the normal rate. This rate works out to be about .75 seconds per voltage measurement.



	If Y or y is selected than the program adjusts the rate to about 5.5 seconds per voltage measurement. In addition to the increased time per measurement the setting also provides a higher accuracy per reading. 

�

5-1. Defining Channels to be used in Data Run



	Following the prompt to enter the rate of measurement, the user is asked to enter the number of channels to be scanned. (Each channel represents a different strain gauge.)The user simply enters a value from 1-50 and presses the enter key. 



5-2. Defining Gauge Codes



	Following the selection of the number of channels to be scanned, the user is asked if he would like to enter new gauge codes. The user has two choices.

	

1.	The user can select N or n  which causes him to be prompted :



      Do you want to get gauge code data from a pre-existing file



	If the user selects Y or y then he simply enters the filename(assuming the data is in the gagetest directory with extension .gag) and the data is retrieved and used for the data run. (See 9-1 for file type required for import)



	Selecting N or n results in the codes(and calibration constants associated with these codes) of the most previous data run to be used.



OR



2.	The user can select Y or y indicates that the he wishes to enter new gauge codes,  this causes the user to be issued the prompt:



Do you want to save gauge code data into a file(Y/N)?



	If Y or y is selected the user is asked to enter a filename in which to store the gauge codes. This file is located in the gagetest directory with extension .gag.











�

�

	Following this entry the user is presented with a screen such as the one below:

----------------------------------------------------------------------------------------------------------



CH. # 1



Gauge Code? Here the user enters the code for the strain gauge(up to 15 characters)

Enter a ìJî or ìjî for jumper connections.



Gauge Factor? Here the user enters the gauge  factor of the gauge (typically 2.10)



Zero-load resistance(ohms)? Here the value of the resistance of the strain gauge with zero load acting on it is entered 



Calibration constant A? Calibration constant A corresponding to the calibration equation Ax3+Bx2+Cx+D



Calibration constant B? Enter calibration constant B



Calibration constant C? Enter calibration constant C



Calibration constant D? Enter calibration constant D



-------------------------------------------------------------------------------------------------------------



	The procedure is then repeated for the rest of the channels.



	Note: If a J or j is selected for the gauge code then the program recognizes it as  a jumper connection and automatically assigns all other values for the channel a zero.



5-3. Verifying Gauge Code Information



	Following the input of the values associated with each channel, the channel numbers and values associated with each are displayed to the user.



	At the bottom of the screen the user is asked:



	Is this information correct?



	If the user selects N or n then the program asks:



	Enter Channel needing correction:

�

	Following the input of the selected channel number the user is presented with the following menu:



------------------------------------------------------------------------------------------------------------



						Channel : 		#

-------------------------------------------------------------



Gauge Code: #####					A:###



Gauge Factor: ###					B:###



RO: ###							C:###



								D:###





Gauge code = 1, Gauge Factor = 2, RO = 3, A = 4, B = 5, C = 6, D =7, exit = 8

------------------------------------------------------------

Enter number corresponding to necessary correction?

---------------------------------------------------------------------------------------------------------



	The user enters the number corresponding to the desired correction and then is asked if another correction is to be made to the gauge. Answering Y or y repeats the process above. 



	Answering N or n causes each channel and the values associated with it to again be displayed. At the bottom of the screen the user id again asked if the information is correct. If another channel needs correcting the user follows the same procedure as described previously.







6-1. Saving Data to a File



	Next the user is asked if he would like to save data to a file. If a Y or y is entered then the user is asked to enter a filename in which to store the data. This file is stored in the gagetest directory with extension .mst.

�

7-1. Data Acquisition Results



	Following the data run the results are displayed on the screen using the following format:



CH#  Gauge Code  Voltage  Current  Resistance  Strain  Stress

			    (V)	  (mA)	  (ohms)	    (uE)   (psi)

-------------------------------------------------------------

##	####			##		##		###		###	   ###



Beginning Current 

Ending Current 

Average Current



Note: The program will print an error message for any channel whose measured resistance varies by more than 15% from the entered zero-load resistance.



8-1 Files for Export



	This program saves a version of each strain gauge information file in an excel format. The file has extension .xl and shares the same filename as the one assigned when the information was entered originally(See 5-2). This file lends itself to exportation to excel much better then the file containing the same information in the .gag extension.



	The stress/strain data collected by the program is saved to a file with a .mst extension. This file is also in a format readily accessed by excel.



9-1 Importing Gauge Code Files



	When using existing files to supply gauge code information the data must be arranged using the proper format. The following outlines the required format:



Each gaugeís information is defined on its own line(this line indicates the channel associated with the gauge information)

Each line contains: gauge code, gauge factor, zero-load resistance, calibration constants A-D

the gauge code must be surrounded in quotes(ì_î)

all values must be separated by commas

values for all calibration constants must be entered(even if the value is 0)

jumper channels need only be entered as ìjî or ìJî, no other values needed





�

	Example:



	 Gauge info:					A -3E-8



     	 gauge code - r1				B- 3E-4



	gauge factor- 2.10				C - 1.66



	zero-load resistance - 350			D - 0



	If the info above were to be entered into a file the format would be as follows:



	ìr1î, 2.10, 350, 3E-8, 3E-4, 1.66, 0



	Information for the next gauge code would be placed on the line immediately following this one. This procedure is followed until all the desired gauges are entered into the file.

	The first line of the file houses the information for channel 1, the second line channel 2, and so on(i.e. the channel associated with the gauge information is determined by which line it appears on in the file).



	For ìjumperî connections one need only type a   ìjî or  ìJî on the line representing the channel the ìjumperî connection occurs on. The remaining values will be set to zero by the program.



	Save this file with extension .gag  and store it in the gagetest directory for easy access from within the program. 



Note: If you save this information elsewhere or with a different extension then when you enter the filename when prompted by the program you will receive an error message. You are then given the opportunity to type in the correct path, filename, and extension.   







							





	











 

	







  







 



		




