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THE TA INSTRUMENTS
DYNAMIC MECHANICAL ANALYZER

The TA Instruments Q800 is the culmination of years of
engineering expertise in Dynamic Mechanical Analyzers.
1A Instruments pioneered DMA instrumentation with the 980 DMA
introduced in 1976 and continues the tradition today. The Q800 is the
sixth generation DMA and incorporates unique technology. Backed by

the best customer support available, the TA Instruments Q800 DMA
sets the standard for Dynamic Mechanical Analyzers.

The most important features of any DMA are how the stress is applied to the sample,
and how the resultant strain is measured. The Q800 DMA utilizes state-of-the-art
non-contact, linear drive motor technology to provide precise control of the stress.
Strain is measured using optical encoder technology that provides unmatched
sensitivity and resolution. Along with low friction air bearing technology, the Q800
provides superior performance compared to traditional designs that employ LVDT
technology, stepper motors, and mechanical springs.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



TECHNICAL SPECIFICATIONS

OUTPUT VALUES




DVA Brochure 1 1/11/02 9:49 AM Page 4 $

DESIGN FEATURES AND BENEFITS

The performance of a Dynamic Mechanical Analyzer is a function of
its ability to apply a force and measure displacement. The Q800 DMA
incorporates the latest technology for this purpose as described below.

1 Drive Motor The Q800 uses a non-contact, direct drive motor to provide the oscillatory or static force
required. The motor is constructed of high performance composites that ensure low compliance and is
thermostated to eliminate heat build-up even when using large oscillation amplitudes and high deformation
forces. Sophisticated electronics enable the motor current to be rapidly adjusted in small increments.
Benefits: The motor can deliver reproducible forces over a wide range and the force can be changed rapidly,

enabling a wide range of material properties to be measured.

2 Air Bearings The non-contact drive motor transmits force directly to a rectangular air bearing slide.
The slide is guided by eight porous carbon air bearings grouped into two sets of four near the top and
bottom of the slide. Pressurized air or nitrogen flows to the bearings

forming a frictionless surface that permits the slide to “float”.

The slide, which connects to the drive shaft and sample

clamp, can move vertically 25 mm and its rectangular

shape eliminates any twisting of the sample.

Benefits: Very weak materials like films and fibers

can be characterized with ease since the drive shaft

can move with virtually no friction and the unique

rectangular slide prevents twist in the sample.

3 Optical Encoder A high resolution linear
optical encoder is used to measure displacement on
the Q800 DMA. Based on diffraction patterns

of light through gratings (one moveable and one

stationary), optical encoders provide exceptional

resolution compared to typical LVDT technology.

Benefits: Due to the excellent 1 nanometer resolution of the ﬁ

optical encoder, very small amplitudes can be measured precisely.

This combined with the non-contact drive motor and air bearing technology provides excellent modulus
precision and high Tan & sensitivity, allowing the Q800 DMA to characterize a broad range of materials.

—o—
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Low Mass, High Stiffness Sample Clamps

Benefits:

Furnace

Benefits:

Rigid Aluminum Casting

Benefits:
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MODES OF DEFORMATION

The Q800 offers all the major deformation modes required to characterize solid bars,
elastomers, soft foams, thin films and fibers. The deformation modes include bending
(single cantilever, dual cantilever, and 3-point bend), shear, compression, and tension.
In addition, submersible compression and film tension clamps are available.

DUAL/SINGLE CANTILEVER

In this mode, the sample is clamped at both ends and either flexed in the middle
(dual cantilever) or at one end (single cantilever). Cantilever bending is a good
general purpose mode for evaluating thermoplastics and highly damped materials
(e.g., elastomers). Dual cantilever mode is ideal for studying the cure of supported

thermosets.

Three clamp sizes are available:
e = Dual/Single Cantilever 8/4mm (L), Upto 15mm (W) and 5mm (T)
| . L= Dual/Single Cantilever 20/10mm (L), Up to 15mm (W) and Smm (T)
Dual Cantilever Dual/Single Canfilever 35/17.5mm (L), Up fo 15mm (W) and 5mm (T)

3 POINT BEND

In this mode, the sample is supported at both ends and force is applied in the
middle. 3 point bend is considered a "pure” mode of deformation since clamping
effects are eliminated. The 50 mm and 20 mm clamps feature a unique low-friction
support using roller bearings that improves accuracy.
Three clamp sizes are available:
3-pt bend, Small 5, 10, or 15mm (L). Up to 15mm (W) and 7mm (T)
3-pt bend, 50 mm 50mm (L), Up to 15mm (W) and 7mm (T)
3-pt bend, 20 mm 20mm (L), Up to 15mm (W) and 7mm (T)

SHEAR SANDWICH

In this mode, two equal sizes of the same material are sheared between a fixed
outer plate and the moving center plate. This mode is ideal for gels, adhesives,

high viscosity resins and other highly damped materials.

Shear Sandwich 10mm square. Up to 4mm (T)

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DMA Brochure 1 1/11/02 9:50 AM Page 7 $

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



DMA Brochure 1 1/11/02 9:50 AM Page 8 $

ACCESSORIES

GAS COOLING ACCESSORY

The Gas Cooling Accessory (GCA) extends the
operating range to subambient temperatures.
The GCA uses cold nitrogen gas generated from
controlled heating of liquid nitrogen. Automated
filling of the GCA tank can be programmed to occur
either after the scan is complete or during a run. This
ability to automatically refill during the middle of
a run is particularly useful during long DMA
experiments typically encountered when generating
data for Time/Temperature Superposition (TTS).

AIR COMPRESSOR ACCESSORY

The Q800 uses air bearings for support of the drive
shaft. The air bearings use a clean, dry compressed
air or nitrogen supply that typically comes from a
centralized supply. In cases where this is not possible,
the Air Compressor Accessory (ACA) is available.
This self-contained air compressor f des the clean,

dry air supply required for the air bearings.

ACCESSORY KIT

The standard accessory kit supplied with the Q800
provides all the necessary tools and calibration
materials needed for operation. Included with the kit
is the 35 mm dual/single cantilever clamp that is used
for many common applications. A set of precision
digital calipers is included for accurate sample
dimension measurements. A torque wrench is

supplied since when mounting samples, an accurate,

reproducible torque must be applied to mounting

screws on the sample clamp. Finally, a variety of
calibration samples are provided and used for
instrument calibration.
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DMA THEORY

Solid Like
Ideal Solid
Purely Elastic elastic
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MODES OF OPERATION

The Q800 DMA provides multiple operating modes that facilitate a wide variety of common experiments.

The modes include:

Multi—Frequency Mode: The multi-frequency mode can
assess viscoelastic properties as a function of frequency, while
oscillation amplitude is held constant. These tests can be run

at single or multiple frequencies, in time sweep, temperature

% Strain/Stress

ramp, or temperature step/hold experiments.

Multi-Stress/Strain Mode: 1n this mode, frequency and
temperature are held constant, and the viscoelastic properties
are monitored as % strain or the stress is varied. This mode is
primarily used to identify the Linear Viscoelastic Range (LVR).

% Strain/Stress

Creep/Stress Relaxation Mode: \Vith creep, the stress is held
constant and deformation is monitored as a function of time. In stress

Stress/Strain

relaxation, the deformation is held constant and the stress is

monitored vs. time.

Controlled Force/Strain Rate Mode: In this mode, the temper-
ature is held constant while stress or strain is ramped at a constant rate.
This mode is used to generate stress/strain plots to obtain Young’s

Modulus. Alternatively, stress can be held constant with a temperature

Stress/Strain

ramp while strain is monitored.

Isostrain Mode: With this mode, strain is held constant
during a temperature ramp. Isostrain can be used to assess shrinkage

force in films and fibers.

Temperature
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APPLICATIONS

Figure 3
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Figure 5
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EFFECT OF PLASTICIZER CONTENT ON
FIGURE 6 PVC

—— PVC High Plasticizer Content o . .. p - T =
PV Nes. Plosiier Gontent Figure 6 illustrates another very common

Storage —— PVC Low Plasicizer Confent application for DMA. This data on Polyvinyl

Modulus Chloride (PVC) was generated using the single
O O O

cantilever bending mode. The three samples have

varying amounts of plasticizer which dramatically

Tan Delta 5.90°C effects both the absolute value of modulus as well as

Storage Modulus (MPa)
Tan Delta

the Tg. Assessing the effects of plasticizer and other

additives such as fillers, modifiers, and colorants on

: s modulus and transition temperatures is 2 common
Temperature (C) use fOI‘ DMA

CHARACTERIZING PRINTED
CIRCUIT BOARDS

FIGURE 7

142.70°C
Printed Circuit Boards (PCB) are typically
9589 MPa

- = = PCB “As Reveived”
—— PCB “Post Baked”

comprised of fiberglass braid impregnated with a
thermosetting resin. Characterizing the Tg of PCB’s
is often difficult due to the very low amount of
resin used. Figure 7 shows a typical PCB run in sin-
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Loss Modulus (MPa)

gle cantilever bending. The Tg is clearly discernible
and the difference between the “as received” and
“post baked” sample clearly shows the effect that e s e e i
further crosslinking has on both the Tg and the Temperature (C)

absolute value of modulus.

SUBAMBIENT CHARACTERIZATION
OF SOFT FOAMS

FIGURE 8 Figure 8 shows a single cantilever bending
experiment on a soft foam material. These materials

\ . can also be characterized using shear and

7188 MPa compression modes, but the single cantilever mode
provides information well below the Tg. This data

also illustrates the effectiveness of the Q800 for

Storage Modulus (MPa)
Loss Modulus (MPa)

characterizing materials that exhibit very low
stiffness from the glassy plateau, through the
transition region, and well into the rubbery plateau.
w0 P : This is only possible on instruments that have

Temperature (C) superior stress and strain control.
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Figure 9

Figure 10
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THERMAL ADVANTAGE SOFTWARE

A quality Thermal Analyzer requires flexible, intelligent software to power it. No one
believes this more than our software engineers, who have pioneered most of the features
commonly seen in today's modern thermal analyzers. Thermal Advantage™ for Q Series™
software is Microsoft Windows® based, and expandable to meet growing user needs.

A

THERMAL ADVANTAGE - INSTRUMENT CONTROL

* Multitasking — conducts experiments and simultaneously analyzes data

* Multimode — can operate up to 8 modules simultaneously

* Wizards — guides and prompts in setting up of experiments

* Real Time Plot — provides a real-time display of the progress of the experiment
* Autoqueuing — permits pre-programmed set-up of future experiments

* “How To” Feature — provides extensive, context sensitive assistance

UNIVERSAL ANALYSIS 2000 - DATA ANALYSIS

* Single Package — analyze data from all TA Instruments modules

* Picture-in-a-Picture — provides easy one plot analysis of large and small events

* Real Time Data Analysis — ability to analyze data “as it arrives”

* Ability to create up to 20 simultaneous curve overlay plots

* Custom Report Generation — within UA 2000 using Microsoft Word® & Excel® templates

* Saved Analysis — for quick retrieval of previously analyzed data files

TIME/TEMPERATURE SUPERPOSITIONING (TTS)

* Flexible Mutifrequency Data Input — accepts data from ramp or step-hold experiments

* Accepts Creep and Stress Relaxation Data

* Reference Temperature — user sclectable reference temperature

* Automatic/Manual Shifting — provides for automatic shifting or manual shifting of data

* Shift Factor Curves — includes real-time interaction between curve shift and shift factor graphs

* Shift Factor Models— includes both WLF and Arrhenius models

* Master Curve— can be stored as separate file and generated at any explicit temperature

Microsoft Windows, Microsoft Word, and Microsoft Excel are trademarks of Microsoft Corporation
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WHY TA INSTRUMENTS

More worldwide customers choose TA Instruments than any competitor as their
preferred thermal analysis and rheology supplier. We earn this distinction by best
meeting customer needs and expectations for high technology products, quality

manufacturing, timely deliveries, excellent training, and superior after sales-support.

SALES AND SERVICE

INNOVATIVE ENGINEERING

TECHNICAL SUPPORT
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To CONTACT YOUR LOCAL TA INSTRUMENTS
TECHNICAL REPRESENTATIVE VISIT OUR WEBSITE
AT WWW.TAINST.COM

"NEwW CASTLE, DE USA - TELEPHONE: 1-302-427-4000
*PARIS, FRANCE - TELEPHONE: 33-1-30-48-94-60
*BRUSSELS, BELGIUM - TELEPHONE: 32-2-706-0080
*LEATHERHEAD, ENGLAND - TELEPHONE: 44-1372-360363
*ETTEN-LEUR, NETHERLANDS - TELEPHONE: 31-76-508-7270
*ALZENAU, GERMANY - TELEPHONE: 49-6023-96470
*MILANO, ITALY - TELEPHONE: 39-02-27421-283
*TOKYO, JAPAN - TELEPHONE: 81-3-5479-8418
*BARCELONA, SPAIN - TELEPHONE: 34-93-600-9300
*MELBOURNE, AUSTRALIA - TELEPHONE: 61-3-9553-0813
*STOCKHOLM, SWEDEN - TELEPHONE: 46-8-59-46-92-00
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