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1-1 Introduction

This program was designed to determine the capacitance value of a capacitor under varying levels of pressure. Each data reading consists of a pressure value and the corresponding capacitance value at that pressure. This data is saved to a predetermined file as well as being displayed and plotted on the monitor. 

To boot the program type CGCAL at the C:\ prompt. All data is saved in the captest directory (located at c:\bc7\bin\captest\).

2-1 System Requirements


This program was designed to run with the following devices.

· HP4263B LCR meter

· Keithley’s 2001 Multimeter

· Omega Engineering Series DP87 Digital Strain Indicator

Note: This program is designed to run with the hydraulic press located in the engineering lab. The version of this program located at MDL uses different devices to determine the load being applied to the gauge. The programs are not interchangeable.

3-1 Open/Short Correction



Following the title page of the program, the following message is displayed.

Connect test fixture without DUT, then press any key.


At this point the user should connect the test fixture without a gauge connected to the lead clips. Then press any key and the open correction will be performed. 


Following the open correction the program displays the message:

Connect the lead clips, then press any key 


The user should then connect the lead clips together and press any key. A short correction will then be performed.

4-1 Saving Data to a File



After the open/short correction is performed the user is asked if he would like to save the data to be taken to a file. If the user enters Y or y,  he is then prompted:


Enter name of file to save data



At this point the user enters a filename up to 8 characters. This file is saved in the captest directory located at c:\bc7\bin\captest\ . The user is also able to enter remarks following the name of the file.


Note: The program has been found to have a bug which cannot be removed. The bug in the program occurs when one wishes to save data to a file. In some instances if the user requests the data to be stored to a file the command will not be recognized. In this case any data taken will not be saved to a file. 

However, it is possible to determine when this bug is occurring. If the user enters a filename and is not immediately issued a prompt asking:



Enter any comments or remarks:


Then the file has not been created for the data. In this case the user should continue through the program until he is able to quit. At this point he can begin another calibration and re-enter the same filename.  Do not take any data, it will not be saved.

It should also be noted that using a capital Y when acknowledging that one would like to save data to a file seems to alleviate the problem.

5-1 Standard Calibration Procedure



Following the file setup the user is asked to enter the area of the gauge. The inputted value should be in units of square inches. After this value has been entered, the program is ready to begin taking data. The procedure is as follows.

1 The user adjusts the load(displayed on the DP87 Strain Indicator) to the desired value.

2 When the value has been reached and is fairly stable the operator presses any key.

3 The program then institutes a 20 second delay to allow for any settling to occur. Following this delay the program takes readings(3 seconds apart) from the strain indicator to determine that the load is stable to within 3 lbs. 

4. If the load is not stable after 60 seconds then the operator receives a message indicating such a situation and is asked to try again. If the load is found to be stable, the lcr meter takes readings of the gauge until measurements are within .01% of each other.

5. Following the first reading, the data is displayed on the screen. After two readings have been taken, the data is plotted in the lower right hand corner of the monitor.

6. The user can stop the operation by press q when prompted. 

7. Following the input of q the a full screen plot of the data collected is displayed.

8. Following the prompt the user is asked if he would like to do another calibration. If one answers Y or y then the process begins again with the user being asked if data should be saved to a file.

6-1 Notes on Analog Output Card



The DP87 Strain Indicator sends its value to the program through the use of an analog output card. This card converts the displayed meter reading to a voltage. The card is attached to a Keithley 2001 multimeter which measures the voltage and returns the value to the program. 


A diagram of the meter is displayed below
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The procedure for setting up the output card is as follows.

To setup the output card:

1. Press the PGM button. 

2. Press the up/down arrow key until the display reads ANALOG

3. Press ENT

4. Press up/down arrow until display reads ON

5. Display reads 0V = 

6. Press ENT

7. Display reads +  

8. Press ENT

9. Display reads 00000;(Program needs this value to be 00000) 

10. Press ENT 5 times

11. Display reads 10V =  

12. Press ENT

13. Display reads 00000;(program needs this value to be 11000)

14. Press up/down arrow to 1, press ENT, press up/down arrow to 1, press ENT four times

15. Display reads ALG PASS

16. Press PGM

In order for program to translate voltage to force, the maximum voltage(at 11000 lbs.) and minimum voltage(at 0lbs.) needs to be known. The minimum voltage is easily found by measuring the voltage when the strain indicator reads 0. The maximum is found using the following procedure.

To determine maximum output voltage:

1. Press the PGM button.

2. Press the up/down arrow until display reads ANALOG

3. Press ENT

4. Press up/down arrow until display reads FULL SCL

5. Press ENT

6. Press PGM

7. Read and record voltage

The user must then setup the card again using the procedure described previously.

Using the high and low voltage values the user should determine the gain and offset for use in converting the voltage measured to the corresponding force. The gain is found by dividing 11000 by the difference in the high and low voltage. Multiply this value by the low voltage. The negative of this product is the offset.

Currently the equation is  (voltage * 1101.744061) + 1.289040551 . If the displayed force value on the screen seems not to match the value on the meter then this equation needs to be changed. The equation is located in the subprogram stress2.






