
Application of FT-IR spectrometry
to rheo-opticalstudiesof polymers
hasbecomeanacceptedapproachin
thepolymerphysicsandengineering
communities. Many studies have
measuredthe time dependenceof
spectral changes in polymer
samples,during modulatedstrain,
with the use of MAT’s polymer
instrumentation. These systems
consist of two components, an
electromechanical head (pictured
above), where the sample is

mounted,and an electronicpower
unit (pictured below). The headis
typically placed in a spectrometer
samplecompartment,but may
be mountedexternally. The headis
connectedto the electrical power
unit by a shieldedcable.Thepower
unit containsthe necessarycircuits
toamplifyaninputsignaltodrivethe
piezoelectrictransducer, as well as
amplifiers and signal conditioning
for stressandstraintransducers.
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PM-100 PolymerModulator
Micr orheometer

Accessor ies for Dynamic Spect romet ry of Po lymers

TM®

Polymer M odulator ™ micror heometer s provide a
convenient, commercially-available tool for combining
spectroscopicmeasurementswith rheologicalperturbation.
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Quartz timing accuracy

Programmable waveforms

Time-resolved or phase-
resolved measurements

Rack-mountable electronics

Thermal stability

Compact size

Standard BNC connectors

Limited lifetime warranty on
design and workmanship
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Dynamic strain:
0-0.6% (0-75 µm)

Frequency range:
0-70 Hz

Impulse rise/fall time:
5 ms

Static strain:
0-1.25 cm

Input signal: 5 volts
p-p for full amplitude

Strain sensitivity:
0.05 µm

Stress sensitivity:
0.005 N

Strain output: -10 to
+10 volts (20 µm/V)

Stress output: 0 to
+10 volts (10 N/V)

Sample dimensions:
6 cm (w) x 2.6 cm (l)

Power: 120/240 V
50/60 Hz 20 W
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Isotactic polypropylene (iPP) is recognizedas the
standardsamplefor mid-infraredtestingof rheo-optical
instrumentation.The iPP spectrashown here were
collectedin the pulsemodeof operation.Eachtrace
representsthe averagestateof the polymer over a 1
millisecondtimeslice,measuredfrom 100transientsat

eachinterferometerstep,to a resolutionof 4 cm . The
noise level in these spectra is comparableto that
obtainedby conventionalmeasurements,eventhough
thebandwidthis substantiallyhigher. The threetraces
representthe state of the sample at 0, 3, and 6
millisecondsafterpulseinitiation.
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Mechanical
head - front
and end views

Electronic
power unit - top
and front views

Drive waveformsfor thePolymerModulator™usuallyare
digitally synthesizedsuch that the short- and long-term
frequencystability aregovernedby quartzclock. Because
thedrivemechanismis piezoelectric,theappliedwaveform
is completely programmable, with full response to
componentfrequenciesup to 70 Hz. Thedeviceis usable
over more than two decadesof frequencyand is fully
instrumentedwith stressandstraintransducers.Theframe
of thedeviceis fabricatedfrom 303alloy stainlesssteelto
minimizethermalexpansion.Theframehasthreadedholes
for suspendingthe device,if necessaryto avoid coupling
vibrations to the spectrometer. The power unit may be
mountedin astandardelectronicrack. Optionaltemperature
controlfor therangeof -100to+200°Calsoareavailable.
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