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Summary
• The growing research focusing on piezoelectric materials

increases the demand for the full range of measurements
from Radiant’s test equipment.

• The Radiant testers can already execute small and large
signal piezoelectric measurements on bulk and thin film
devices.

• Using the versatility of Vision, Radiant has now created a
task for the Vision Library that will control a Piezotest
PM100, PM200, or PM300 system for measuring the direct
d33 coefficient for bulk ceramic materials.
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The Piezotest PM300 System

The Piezotest meters determine the direct piezoelectric constant of the
samples under test using the acoustic stimulus method.

For more information on the PM300, go to www.piezotest.com.
Photograph of  the Piezotest PM300 system courtesy of Piezotest.
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The Piezotest PM300 System
• The Piezotest PM300 system will measure

- d33

- d31 and d15 using adaptors
- Capacitance and tan δ @ 1 kHz

• The acoustic frequency range for d33 is 30 Hz to 300
Hz.

• The static load is fixed at 10 Newtons

• The oscillatory force range is 0.05 N to 0.5 N.
• The acoustic frequency and acoustic force are

programmable remotely.

The PM100 and PM200 do not measure the capacitance or tan δ parameters.
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Vision Control

• The Piezotest systems are controlled via RS232
communications.

• With a Piezotest system connected to the host computer,
Vision will automatically open and program the RS232
channel to communicate with the Piezotest instrument
remotely.

• The user simply selects the Piezotest task from QuikLook
for immediate execution or from the Vision Library to
embed the measurement in a test definition for automated
data acquisition.
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The Piezotest Task
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Measurement Options

• The user may select to capture only d33, only capacitance/
tan δ, or all three together in a single access to the
instrument.

• The task allows the user to step the test frequency inside
Branch loop of a test definition.

• The data filters in the Vision Library recognize the
Piezotest task so the user can create data plots of multiple
measurements real time during the execution of a test
definition.
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Branch Loop

• The task allows the user to step the test frequency inside
Branch loop of a test definition.

• The setting shown above will increase the measurement frequency of the
Piezotest PM300 unit by 10 Hz on every loop.
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Results Panel
• The panel below displays the test settings and the result of

a single inquiry to the Piezotest instrument.
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Demonstration
• Demonstrations of the use of the Piezotest Task in Vision

follows.

• The next slide is the graphical depiction of a Vision
program for sequential measurements of the d33 value of
the same sample.
- In the first test, the sample is left in place between tests.
- In the second test, the sample is removed and remounted before

each measurement.

• The feature in Vision to export graphical representations of
test definitions can be found at

www.ferrodevices.com/Data%20Mining.html
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Sequential Test Program
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• The data below are ten sequential measurements made without
removing the sample from the test fixture between measurements.  The
sample has a known d33 of 399.  The instrument was a PM300.
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• The data below are ten sequential measurements made on a different
sample removing it and re-loading it from/to the test fixture before each
test.  The sample had a known d33 of 343.
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Analysis
• The Piezotest PM300 proved to be very quiet and

reproducible as determined by the sequential
measurements made without unloading the sample.

• Unloading the sample and then loading it again between
each test increased the variance of the ten sequential
measurements but this variance was dramatically lower
than the ±25% measurement variance typically allowed in
industry.
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Conclusion
• Vision now includes a task to control the Piezotest PM100,

PM200, and PM300 acoustic-based direct piezoelectric
constant measurement instruments.

• As part of the Vision Library, the Piezotest Direct d33 Task
may be incorporated into automated test definitions for the
measurement and analysis of multiple samples.

• With the collected d33 data safely stored in Vision’s
database architecture, the measurements may be recalled,
plotted, or exported at any time after testing.

• Please contact Radiant Technologies with any inquiries.


