PM-100 PolymerModulator ™
Micr orheometer

Accessories for Dynamic Spectrometry of Polymers

Polymer Modulator ™ microrheometers provide a | Specifications

convenient, commercially-available tool for combining

spectroscopicmeasurementswith rheologicalperturbation. ! Dynamic strain:
0-0.6% (0-75 um)
! Frequency range:
0-70 Hz

I Impulse rise/fall time:
5ms

| Static strain:
0-1.25 cm

! Input signal: 5 volts
p-p for full amplitude

I Strain sensitivity:
0.05 pm

| Stress sensitivity:

Application of FT-IR spectrometry mounted,and an electronic power 0.005N
to rheo-opticalstudiesof polymers unit (pictured below). The headis | Strain output: -10 to

hasbecomeanacceptedpproachn typically placedin a spectrometer

communities. Many studies have

be mountedexternally The headis ! :
measuredthe time dependenceof y : Stress output: 0 to
) connectedto the electrical power
spectral changes in polymer it by a.chieldedcable.Th +10 volts (10 N/V)
samples,during modulatedstrain, unitby a shieldedcable. the power , . .
with the use of MAT's polymer Unit containsthe necessargircuits ! Sample dimensions:
instrumentation. These systems toamplifyaninputsignaltodrivethe 6 cm (w) x 2.6 cm (l)

consist of two components, an piezoelectrictransduceras well as
o i ot ifi i itioni | Power: 120/240 V
ectromechanical head (pictured amplifiers and signal conditioning .

above), where the sample is forstresandstraintransducers. 50/60 Hz 20 W
I Quartz timing accuracy ' Thermal stability

I Programmable waveforms ! Compact size

I Time-resolved or phase- I Standard BNC connectors

resolved measurements I Limited lifetime warranty on
I Rack-mountable electronics  design and workmanship



Example Dat a

Isotactic polypropylene (iPP) is recognizedas the
standardamplefor mid-infraredtestingof rheo-optical
instrumentation.The iPP spectrashown here were
collectedin the pulse mode of operation.Eachtrace
representghe averagestateof the polymer over a 1
millisecondtime slice,measuredrom 100transientsat

eachinterferometesstep,to a resolutionof 4 cm™. The

noise level in these spectrais comparableto that
obtainedby conventionalmeasurementgventhough
the bandwidthis substantiallyhigher The threetraces
representthe state of the sampleat 0, 3, and 6

millisecondsafterpulseinitiation.

0.004

o
o
S
N

intensity

0.000

-0.002

before pulse
3 milliseconds
6 milliseconds

1250 1200 1150 1100 1050 1000 950 900 850 800
wavenumber
Technical Det ails Dimensions
Drive waveformsfor the PolymerModulator™usuallyare T
digitally synthesizedsuch that the short- and long-term
- . 20.4 cm
frequencystability aregovernedoy quartzclock. Because Electronic

thedrive mechanisnis piezoelectrictheappliedwaveform
is completely programmable, with full response to
componenfrequenciesip to 70 Hz. The deviceis usable
over more than two decadesof frequencyand is fully
instrumentedvith stressandstraintransducers.Theframe
of the deviceis fabricatedfrom 303 alloy stainlesssteelto
minimizethermalexpansion.Theframehasthreadedoles
for suspendinghe device,if necessaryo avoid coupling
vibrations to the spectrometer The power unit may be
mountedn astandarctlectroniaack. Optionaltemperature
controlfor therangeof -100to +200°C alsoareavailable.
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