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User Guide: Crystal Temperature Response Testing

fillin "Enter Title of Procedure"
Purpose: 

The purpose of this procedure is to describe the process used to characterize the change in properties of PZT ceramic test samples over temperature.

fillin "Enter brief statement of purpose for procedure:"
Responsibilities: 

Crystal Department engineering / management is responsible for maintaining this procedure.  Crystal Department engineering is responsible for carrying out this procedure.


fillin "Enter who is responsible for maintaining and carrying out this procedure:"
Associated Documents: ISO 9001, QAM, QSM, AS9100, CR019, CR020, CR022

fillin "Enter any documents specifically associated with this procedure.  Always include ISO 9001, QSM, and QAM but not PCB forms or procs.
Procedure: 

1.0 Introduction

The Temperature Response (TR) console test measures the resonance, anti-resonance, capacitance, and dissipation on piezoelectric crystals at temperatures ranging from –200ºF to 550ºF.  The formulas that calculate the d-constant and coupling coefficient assume the piece being tested is a disc with the diameter to thickness ratio of about 10 (more is ok).  Standard test samples are about 0.400” diameter and .040” thick. The standard test temperatures are 75ºF, -65ºF, 230ºF, 350ºF, 500ºF.  From the measured properties and physical data that are entered for each sample, the program calculates the d31, g31, kp, Y1, and K (dielectric constant) for each sample for each temperature.  It then creates a table that displays and averages these values and the percent deviation in these values over temperature referenced to room temperature.  The test fixture holds up to 10 samples at one time.  It has 2 positions used for calibration purposes, position number 11 for “short” condition and position number 12 for “open” condition.

The Crystal Test program (really a library of programs) is located in C:\Crystal Tester\.  The desktop shortcut contains this path information.  There is a Result folder in C:\Crystal Tester that contains the files with the raw data and raw plus processed data.  The raw plus processed data file contains the calculated TR data for a batch, fire, and test and those 3 three entities are used to assign the file name.  There is also a crystal test exec file there that defines the name and number of model configurations defined.  This file also defines the path to the model configuration files.  There is a Support folder there that holds the model definitions, one file per model.  The model definition files define the start and stop frequency parameters for the resonance and anti-resonance initial sweep, the offset parameters from the measured values for the fine (second) sweep, the number of points to use for the sweep, and the frequency for the capacity measurement (usually 1000 Hz).  The model configuration file also holds the assigned list and order of test temperatures, e.g. usually 75º, -65º, 230º, 350º, 500ºF.

2.0 Safety

.1 Use standard laboratory precautions when handling liquid nitrogen (LN2).  Always use protective gloves, and, when the LN2 is exposed, use safety goggles and protective aprons.

.2 Do not open the oven door when the oven is hot, e.g. above 125ºF, or cold, e.g. below 50ºF.

.3 There are no inherent hazards associated with this console.  As always use common sense when using electronic equipment and ovens.  Always disconnect power to the instruments and oven before removing any protective panels.

3.0 Performing a TR Run

.1 Label samples 1 to n where n is less than or equal to 10.

.2 Using the test sample data sheet CR022, measure and record the d33, weight in grams, OD in inches, and thickness in inches for each sample.  The weight, OD and thickness should be measured to 4 decimal places.

.3 To perform a temperature run, make sure the temperature run fixture switch box is correctly connected to the HP4194A, the HP 4194A is warmed up (been on a minimum of 1 hour), there is an adequate supply of LN2, and the TR computer is on and connected to the HP4194A.

.4 Load the samples into the test fixture for the TR oven.  Keep track of the prong number for each sample (the easiest way to do this is to load sample 1 in prong 1, sample 2 in prong 2, etc).

.5 Install the fixture in the TR oven.

.6 Open the LN2 value.

.7 Turn on the TR oven and the heat and cool switches.

.8 Set the TR oven for 75 F and the WAIT time for 30 minutes.

.9 On the TR computer, double click on “Shortcut to Crystal Tester”.

.10 Double click on “Crystal Test”.

.11 Double click on “Crystal Test.vi”.

.12 Under Operate choose “RUN”.

.13 Select the Model.

.14 Enter the Batch, Fire, and Test information.

.15 Fill in the sample information table.  Make sure the data corresponds to the correct prong, i.e. the same as when the samples were loaded into the test fixture for the TR oven.

.16 Verify that the temperature selected on the temperature menu is correct.

.17 Set the selector switch to 12 and click “Run Open Test”.  The green light will light when finished.

.18 Set the selector switch to 11 and click “Run Short Test”.  The green light will light when finished.

.19 Set the selector switch on the correct prong number.  Verify that the correct line in the data table is selected.  Click “Run Crystal Test”.

.20 Using the Sample Selector indicator move to the next sample.

.21 Repeat 3.19 to 3.20 until all samples have been tested at the selected temperature.

.22 Quickly review the data for all the samples at the selected temperature.  If any of the data points look inconsistent with the others, rerun that sample by selecting the appropriate line in the table using the Sample Selector indicator, setting the selector switch to the correct prong number for the sample, and clicking “Test”.  The sample will be retested and the information updated in the table.

.23 When the data is all correct, click “Store Test Data” and the data will be saved.

.24 Use the Sample Selector indicator to reset the selected row in the data table to row 1.

.25 Click on the next temperature.  If all the temperatures are completed, go to 3.29.

.26 Set the TR oven for that temperature.

.27 Set the Wait time on the TR oven to 00:30:00 minutes.

.28 At the end of the oven wait time, go back to 3.16.

.29 If there are no more temperatures, click “All Temperatures Completed”, which will save the data and create an excel file.

.30 Click “Program Exit (Stop)”.

.31 Under File choose Exit”.

.32 If necessary, click “Don’t Save SubVIs”.

.33 Close Crystal Test.llb window.

.34 Set the TR Oven for 75 F.

.35 After the oven reaches 75 F (about 1 hour), turn off the oven, shut off the LN2, and remove the test samples from the oven test fixture.

.36 Go to Section 4, Printing the Data.

4.0 Printing the Data

.1 Open C:\Crystal Tester\Results folder.

.2 Open the shortcut, R:\Ceramics\TR Runs\.

.3 Copy the raw plus processed data file that was created in the previous section to R:\Ceramics\TR Runs\.

.4 Move both the raw and the raw plus processed Excel files to the folder C:\Crystal Tester\Results\Copied to Ceramics.

.5 Close the C:\Crystal Tester\Results window.

.6 Open the raw plus processed data file that was copied to R:\Ceramics\TR Runs in the previous section.

.7 Click on the Batch TR Results tab in the Excel file.  Type in the Batch Number in cell B1, and Fire Number in cell D1.  Click “Save”.

.8 Print one copy and put it the Ceramics TR Data Binder in the appropriate order.

.9 Copy the summary line at the bottom of the page.

.10 Open the TR Results Spreadsheet Excel file and paste special (values only) the new summary line into the summary spreadsheet at the correct location.

.11 Under File choose “Save”.

.12 Print 2 copies of the TR Results spreadsheet.  Put one in the Ceramics TR Data Binder (front page) and give the other to the Crystal Engineer.

.13 Under File choose “Exit”.

.14 Close the R:\Ceramics\TR Runs window.
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