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Each time a material is exposed to temperature changes 
– it shows a variation in its dimension. Whether it is in 
the course of its regular thermal expansion, by passing 
a phase transition or while it undergoes sintering, the 
substance will either be shrunk or elongated.  

Dilatometry (DIL) is the method of choice to study length 
change phenomena, thus revealing information regarding 
their thermal behavior and about process parameters or 
sintering (and curing) kinetics.  

Due to the wide dynamic range of the measurement 
system of the NETZSCH DIL 402 Expedis series, it 
is possible to measure both soft and hard samples 
without impairment of the properties in the temperature 
range from -180°C to 2000°C (depending on furnace). 
Additionally, it enables force modulation and builds a 
bridge to thermo-mechanical analysis (TMA).  

All NETZSCH dilatometers are based on, e.g., DIN EN 821, 
DIN 51045, ASTM E831, ASTM E228.  

Measurement Results by Dilatometery 
�� Linear thermal expansion and coefficient 
of thermal expansion (CTE)

�� Volumetric expansion and density change

�� Shrinkage steps

�� Phase transitions

�� Sintering temperatures and steps

�� Influence of additives and raw materials

�� Debinding

�� Anisotropic behavior

�� Rate-Controlled Sintering (RCS)

�� Kinetic analysis (Kinetics Neo)

Dilatometry 

Features Benefits

Friction-free construction Small contact forces for green bodies and soft samples 

High measuring range Measurement of large length changes (expansion, shrinkage)  

Highest temperature range from -180°C to 2800°C Measurements on high-melting materials 

Controlled contact force Constant sample load during the entire measurement 

Measurements in different atmospheres Oxidizing reducing and inert atmospheres and under vacuum 

Density determination based on volumetric expansion
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Researchers and engineers are interested in the best 
way to thermally characterize highly conductive materials 
at cryogenic and elevated temperatures. Reduced 
development times and costs, optimization of the 
manufacturing processes and lower masses in spite 
of increasingly higher demands on thermally stressed 
components are important goals in industry. Many 
challenges can only be met with precise knowledge of 
two fundamental thermal properties: thermal diffusivity 
and thermal conductivity.  

Laser/Light Flash Analysis (LFA) allows for the meeting 
of challenges typically arising in heat transfer processes 
such as, e.g., determining how quickly an aluminum ingot 
solidifies, figuring the temperature gradient in a part 
during use, determining the thermophysical properties of 
parts, etc. 

Over the past two decades, NETZSCH has led the way 
in this technology, extending our application range from 
-125°C to 2800°C. 

In carrying out a LFA measurement, the lower surface of 
a plane-parallel sample is first heated by a short energy 
pulse. The resulting temperature change on the upper 
surface of the sample is then measured with an infrared 
detector. The thermal diffusivity (a) and finally the 
thermal conductivity (λ) can be calculated by means of 
the following formula:

Laser / light flash analysis

λ(T) = a(T) · cρ(T) · ρ(T)

λ = thermal conductivity [W/(m·K)] 

a = thermal diffusivity [mm²/s] 

cₚ = specific heat capacity [J/(g·K)] 

ρ = bulk density [g/cm3]

Features Benefits

Temperature range RT … 2800°C Various instruments for a broad application range

Adjustable flash pulse and 
maximum measurement time

Measurements on high-conducting and/or thin specimens 
up to thicker specimens becomes possible

Specimen holders Measurements on small and large specimens up to 25,4 mm 
possible, different shapes and geometries are allowed

Variety of software models for the 
evaluation of the signals

Each model can be combined with different baseline corrections and with 
or without pulse correction, radial and facial heat loss, model wizard

Thermal diffusivity by means of LFA (red), specific heat 
capacity by means of DSC (corrected by subtracting the 
latent heat of melting, black) and the calculated thermal 
conductivity (blue)
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Pushrod Force: 0.30 N
Heating Rate: 5 °C/min
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Grovewood Road, Malvern, 
Worcestershire, WR14 1XZ, 
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Tel. +44 1684 892456
Fax. +44 1684 892789

Lelyweg 1, 
7602 EA Almelo, 
The Netherlands

Tel. +31 546 534 444
Fax. +31 546 534 598

Wittelsbacherstraße 42
95100 Selb
Germany

Tel. +49 9287 881-0
Fax. +49 9287 881 505

at@netzsch.com

Malvern Panalytical NETZSCH-Gerätebau GmbH

The NETZSCH Group is an owner-managed, 
international technology company with headquarters 
in Germany. The Business Units Analyzing & Testing, 
Grinding & Dispersing and Pumps & Systems 
represent customized solutions at the highest 
level. More than 3,800 employees in 36 countries 
and a worldwide sales and service network ensure 
customer proximity and competent service. 

Our performance standards are high. We 
promise our customers Proven Excellence – 
exceptional performance in everything we 
do, proven time and again since 1873.

When it comes to Thermal Analysis, Accelerating 
Rate Calorimetry, the determination of 
Thermophysical Properties, Rheology and 
Fire Testing, NETZSCH has it covered. 

Our 50 years of applications experience, broad 
state-of-the-art product line and comprehensive 
service offerings ensure that our solutions 
will not only meet your every requirement 
but also exceed your every expectation.

Elevate the understanding of materials

NETZSCH Analyzing 
and Testing

About 
Malvern Panalytical

We draw on the power of our analytical instruments 
and services to make the invisible visible and the 
impossible possible.

Through the chemical, physical and structural analysis 
of materials, our high precision analytical systems and 
top-notch services support our customers in creating a 
better world. We help them improve everything from the 
energies that power us and the materials we build with, 
to the medicines that cure us and the foods we enjoy. 

We partner with many of the world’s biggest companies, 
universities and research organizations. They value us 
not only for the power of our solutions, but also for the 
depth of our expertise, collaboration and integrity. 

We are committed to Net Zero in our own operations 
by 2030 and in our total value chain by 2040. This is 
woven into the fabric of our business, and we help our 
employees and customers think about their part in 
creating a healthier, cleaner, and more productive world. 

With over 2300 employees, we serve the world, and 
we are part of Spectris plc, the world-leading precision 
measurement group.

Malvern Panalytical. We’re BIG on small™
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