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Advanced rheometer technology
combined with optical microscopy...

Understanding the rheological
properties of materials is a challen-
ging issue. Until now, a variety of
analytical instruments and a lot of
experience were required for the
analysis of the influence of shear on
structural changes.
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As of today only one instrument is
needed to characterize rheology and
1 structure, the HAAKE RheoScope 1.

Rheology

Microscopy

HAAKE RheoScope 1

B Simultaneous rheological and
optical measurement

B |dentification of structure changes
under shear

B Quantitative characterization of
particle dynamics




...for a new analytical instrument concept

Concept

® The HAAKE RheoScope 1 is a
unigue combination of an optical
microscope and a digital video
camera integrated underneath the
temperature controlled base plate
of a universal cone and plate
rheometer.

® The HAAKE RheoScope 1 allows
the synchronous recording of both
the rheological properties and the
changes in the microscopic struc-
ture of the sample tested.

B The broad range of applications,
the intuitive, easy and automated
handling as well as the sophisti-
cated data and image analysis
functions of the software make
the HAAKE RheoScope 1 a ver
satile instrument that will find its
place in research institutes as well
as in quality control laboratories.

Application fields

The HAAKE RheoScope 1 is the
tool of choice to analyse pheno-
mena like shear thinning, dilatancy,
thixotropy, aging, emulsification,
gelation, dissolvation, flocculation,
etc. in various products and texture

types.

Typical products

B Food pastes and gels

B Cosmetics and emulsions
B Pharmaceuticals

B Polymer fluids

B Technical fluids

Texture types
B Solutions

B Suspensions
B Emulsions

u Gels

B Foams
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Applications

Deformation & Orientation

Microscopic observation reveals local
structural changes that can not be
deduced from rheological data.
Coalescence, a critical structural
change of the food emulsion shown
here, can easily be observed. The
corresponding viscosity curve how-
ever does not reveal much, it is just
monotonously decreasing as a func-
tion of time.

Shear induced structures

Observing microscopic structures
under flow has a growing importance
in research. Thanks to the new con-
cept of the HAAKE RheoScope 1,
the relationship between the rheo-
logical properties and the structure
becomes visible. The industrial sus-
pension shown here exhibits a com-
plex viscous behaviour that can be
explained thanks to the microscopic
observation of particle aggregation.

Interfacial properties

The simultaneous rheological mea-
surement and microscopic observa-
tion is an ideal combination to get
insight into the complex phenomena
of structure variation under shear or
oscillation. The correlation of the two
methods allows to follow the shear
history of the sample and the related
dynamic structure change as shown
in the example of this cosmetic
emulsion where the relaxation pro-
perties are studied.
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Features and specifications

Rheology

Torque range 0.001(0.0005) - 100 mNm

Speed range 0.025 - 1200 rpm

Frequency range 0.0001 - 100 Hz

Temperature range 5 - 95°C standard

Angular resolution 300 nano rad

Test modes Rotation: CS, CR, CD*
Oscillation: CS, CD*
Sensors Standard: Polished C60/1°

Optional:

 polished plate-plate
geometries of various diameters

e polished cone-plate geometries of
various diameters and angles

e standard RheoStress sensors.

*CS = Controlled Stress, CR = Controlled Rate, CD = Controlled Deformation

Data processing

Data acquisition, Maximum 30 images/second with

storage and standard image format, shortest

handling integration time and normal
computer load. Separate PC with
17" display and Windows operating

system included.

Software HAAKE RheoWin with integrated
image /video acquisition;
additional image analysis software
HAAKE RheoSizer available

The complete instrument (rheometer, micro-
scope and camera) is controlled by the HAAKE
RheoWin software which is known for its ease
of use. Data, video sequences and images can
be visualized on-line as well as stored in various
formats for later evaluation and analysis.

The HAAKE RheoScope 1 is capable of perfor
ming the standard rheological test methods such
as basic viscosity measurements in controlled
stress and controlled shear rate mode, yield
stress measurements as well as oscillatory
measurements for the determination of visco-
elastic properties as a function of time and
temperature.
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However the HAAKE RheoScope 1 does much
more: simultaneously with the above mentioned
rheological measurements, the shear induced
change in structure of the sample is recorded
and displayed in the software. Corresponding to
each data point (viscosity, shear stress, tempera-
ture etc.) a microscopic image of the actual
structure is available. Because of this, the rela-
tionship between the rheological properties and
the structure becomes visible. This is an abso-
lute novelty in rheology and structure analysis!

Visualization

Microscope Servo motor driven, focus and position
adjustment controlled via software

Lenses Customized to fit the rheological

measuring plate.
Standard magnification: 20X
Optional magnifications: 10X, 5X

150 W, 12 V
wave length range: 380-750 nm

Light source

Resolution
Field depth

Total magnification 850 times on a 17" display
(with standard lens)

1 pm (with standard lens)

5 pm (with standard lens)

Camera Black and white progressive scan
CCD camera, 1/3", 659 x 494 pixels
with C-mount
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