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INTRODUCING THE ELECTROFORCE 3200 SERIES Il AND
3330 SERIES Il TEST INSTRUMENTS

The ElectroForce 3200 Series Il and 3300 Series Il Test Systems now extend the ElectroForce
Advantage to even more test applications, specifically those pushing the envelope of smaller amplitudes.
The Series Il enhancements deliver substantial improvements in displacement measurement providing
reliable data for order-of-magnitude smaller displacement tests. Now not only are these ElectroForce
systems the most dynamic systems, but they also set a new standard in dynamic displacement
measurements.

Product and Applications Overview

The ElectroForce 3200 Series Il and 3330 Series |l Test Systems incorporate Bose’s new High Accuracy
Displacement Sensor (HADS).

HADS provides dramatic improvements in accuracy, noise and resolution extending the lower usable
range of these systems. This allows for reliable tests of 10x smaller displacement amplitudes than
previously possible in electro-dynamic systems. This extends the ElectroForce Advantage to more
applications such as microelectronics, low-amplitude material fatigue characterization, small bone or
tissue measurements and dynamic material analysis (DMA) of elastomers. In addition to the benefits to
low-amplitude testing, the improved responsiveness allows for better control and dynamic response. This
harnesses even more dynamic power from the high performance Bose linear motors.

This new sensor technology, sighal processing and integration provide full-stroke measurement with one
simple, easy-to-use displacement channel. The operator no longer must manage two displacement
sensors to provide both absolute and high resolution measurements.

The HADS sensors are calibrated to ASTM E-2309'’s highest accuracy class, Class A. In fact, the
accuracy significantly exceeds this standard with typical calibrated errors less than 2um for the 3200
Series Il and 5um for the 3330 Series |l.

Existing ElectroForce 3200 and 3300 System can be upgraded to leverage the new HADS and WinTest7
technology and benefits.

Technology

The HADS technology offers five notable improvements:

Accuracy — precision components, processing and calibration exceed ASTM E-2309’s toughest
standard, Class A. Typical calibrated errors are less than 2um for the 3200 Series Il and 5um for
the 3330 Series Il.

Resolution — astounding 1nm resolution is unparalleled in dynamic test systems, especially
systems with the dynamic capability of Bose ElectroForce Motors. Improved resolution improves
the quality of data analysis techniques.

Noise — Over 10x improvements in noise allow users to better process their data to obtain high
quality results. No need to filter the channels due to sensor noise which can often put data at risk
by masking actual motion.

Responsiveness —in addition to sheer speed capability that can measure the high velocities of
the Bose ElectroForce Linear Motors, the sensor technology communicates this information
quickly, with minimal delay, to the control systems. This results in significantly improved controls
performance, extending the Bose dynamic testing advantage even further.

Single channel — Previous options for obtaining high accuracy and resolution were through an
additional channel, sensor, or apparatus that was always duplicate to the traditional LVDT sensor.
This yielded two channels for the test operator to manage and the calibrator to calibrate. Now, all
the benefits above are delivered with a simple to use single channel.
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Performance Examples

The following are performance examples of various configurations of the Series Il products. The original
series graphs show data taken with the original displacement transducer. The Series Il graphs show data
with the new high accuracy displacement sensor. The first example is the 450 N 3230 Test Instrument.
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Performance (cont’d)
The second example is the 3000N 3330 Test Instrument.
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Calibration Comparison

The following shows the calibration comparison between the original displacement sensor and the new
high accuracy displacement sensor on the 3200 Test Instrument. Note the dramatic improvement in the

linearity and accuracy of the calibrated data.

Calibration Comparison
Orig 3200 to 3200 Series Il

8.0
73 |
6.0 -
[ ] »
4.0 A
[ ] %

(@)
£ 20
S [ ]
©
()
¥ 0o
é |
C -2.0 - -
(0]
n [ ]

-4.0 A

-6.0 1 :

- ELVDT on Orig 3200
@ HADS on 3200 Series Il
-8.0 L '
-30 -20 -10 0 10 20 30

Calibration Error (um)

Bose Corporation — ElectroForce Systems Group

10250 Valley View Road, Suite 113, Eden Prairie, Minnesota 55344 USA
Email: electroforce@bose.com — Website: www.bose-electroforce.com
Phone: 952-278-3070 — Fax: 952-278-3071

2012 Bose Corporation. Patent rights issued and/or pending in the United States and other countries

w -/ /L =
Better prodlucts through research®



-/ /L7 =

Resolution examples

The following are examples of actual data taken first on a 3200 Test Instrument, then on a 3330 Test
Instrument. The data shows that the high accuracy displacement sensor is capable of resolving motion of
1 nanometer. Note that a 10 Hz filter is applied to the data to remove the other sources of noise that
naturally occur on the test instrument.
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Dynamics that you expect from Bose

The following graphs show actual unfiltered data from the 3200 and 3330 Test Instruments using the high
accuracy displacement sensor. Note the high dynamic amplitude and high fidelity waveforms.
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