
With increased contant load

Additional optional features

•	 DTA evaluation 
•	 (RCS) Rate controlled sintering software

11

������������

����

������
�
�����



12

Measuring Concept

12

The easily accessible chamber is located in the center of the furnace. Both 
temperature and atmosphere can be controlled. In addition an optional 
mass flow controller is available for purge gas regulation. The gas tight cell 
can be evacuated and allows you to measure under a defined atmosphere. 
Only such a system can provide definitive information concerning the sam-
ples sensitivity to oxidation.

The TMA Platinum Series comes with a robust and reliable furnace. Its cus-
tomized design enables rapid heat up and cool down times and an excel-
lent heating rate control over the entire temperature range.

Every dimensional change of the sample is transmitted via the pushrod to 
the highly precise inductive transducer (LVDT sensor). Its precise and relia-
ble response over the entire temperature range guarantees highest repro-
ducibility of the TMA results. The temperature sensor is located right beside 
the sample leading to the high accuracy.

This feature allows you to study the visco-elastic behavior of materials. In 
D-TMA the force exerted on the probe alternates automatically by the given 
frequency. 

Sample chamber

Furnace

Expansion and temperature sensor

Dynamic TMA mode



M E A S U R I N G  C O N C E P T
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A broad range of sample holders is available for the TMA. Hence the 
best method for testing can be selected for every application. Furt-
hermore LINSEIS can certainly provide aid for special customer re-
quirements.

The liquid nitrogen cooling system has been completely automated; 
manual refilling is not necessary. This simplifies operation, improves 
reproducibility and allows measurements to be performed over a 
long period of time.

All LINSEIS TMA models are optionally equipped with the DTA eva-
luation feature. This provides the user with valuable additional endo- 
and exothermic sample information

Sample Holders

The contact pressure can be continuously varied between 10mN 
and 20 N depending on the system. This feature continuously ad-
justs the contact pressure throughout expansion and/or shrinkage 
of the sample. 

Automatic pressure control

Cooling system

Intergrated DTA signal 
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All Linseis instruments can be prepared for the use in hydrogen atmosphere with 
just minor adjustments. The most important thing is a safety system that
can ensure that there is no leakage and no explosive atmosphere generated 
outside of the instrument. Therefore, the Linseis safety system uses hydrogen 
sensors that are coupled to an automatic gas control panel. If there is a leakage 
or unwanted hydrogen release, the instrument is automatically flooded with inert 
gas and the hydrogen valves are closed. This ensures a minimum
risk level during operation. Besides that, the system contains an optional burn off 
unit where the gas outlet is connected to, to ensure that also the used gas of the 
measurement chamber is not just released into the environment. The system can 
also be operated with several combinations of inert gases and even water vapor 
besides hydrogen. 
 

Equipment for gas control and 
safety (H2, CO, CO2, etc...)

U N I Q U E  F E A T U R E S

In summary, the Linseis safety system  
comes with the following benefits:
•	 Automatic evacuation function
•	 Gas flow control for multiple gases 

including water vapor and hydrogen
•	 Emergency shutdown function
•	 Gas detector system (H2, CO, CO2, 

etc...
•	 optional burn off unit
•	 Continuous monitoring to ensure 

safe operating conditions
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U N I Q U E  F E A T U R E S

For many applications in thermal analysis, the atmosphere plays an important role 
as it may affect the sample behavior or activate reactions. Humidity influence on 
building materials, storage time of pharmaceuticals and foods or influence on 
mechanical properties of polymers are just some of the most common examples. Of 
course, the Linseis instruments are suitable for such experiments, however there is 
one fact that is often causing confusing and must be considered carefully: 
The difference between water vapor and relative humidty.  
 

Relative Humidity Generators are most commonly used for 
experiments around room temperature, while water vapor ap-
plications are most often at higher temperatures. When water is 
heated to its boiling point or higher than that, the water changes 
its aggregate form from liquid to gaseous. It is then existing as 
water vapor (steam). If this steam is introduced into any kind of 
reaction chamber or instrument, it is called water vapor applica-
tion. In contrast, every gas can transport and contain a certain 
amount of water at a given temperature. This is called humidity. 
Considering air as an example, there is always an amount of 
water contained in the air, even below the boiling point of water, 
which is defined as grade of humidity or relative humidity. 

Linseis equipment for operation under 
water vapor and controlled relative  
humidity



Features-Software:

All LINSEIS thermo analytical instruments are software controlled. The individual 
software modules run exclusively under Microsoft® Windows®operating systems. 
The complete software consists of a data acquisition, data evaluation and ad-
ministration module and incooperates all essentials: features for measurement 
preparation, execution and evaluation of a thermoanalytical measurement. 

Thanks to our specialists and application experts, LINSEIS was able to develop 
comprehensive, easy to understand, user friendly and application driven software.

•	 Data security in case of power failure
•	 Thermocouple break protection
•	 Repetition measurements with minimum para-

meter input
•	 Evaluation of current measurement
•	 Curve comparison of up to 50 curves
•	 Storage and export of evaluations
•	 Export and import in ASCII format
•	 Data export to MS Excel
•	 Multi-methods analysis (DSC, TG, TMA, DIL, etc.)
•	 Zoom function
•	 1st and 2nd derivation
•	 Programmable gas control
•	 Curve arithmethics
•	 Statistical evaluation package
•	 Free scaling
•	 Automatic calibration
•	 Optional Kinetic and Lifetime Prediction
•	 Software packages
•	 Interface to MS and FTIR

Software

16



Multi-Instrument

Report Generator

Multi-User

Database

Kinetic software

The LINSEIS Thermal Library software package comes as an option for the well-known, user friendly 
LINSEIS LiEAP (Linseis Evaluation and Acquisition Platform) software that is integrated in almost all our 
instruments. 
The Thermal Library allows the sample material identfication by comparing the measurement curve with a 
data base providing thousands of references and standard materials within only 1-2 seconds.

LINSEIS instruments such as DSC, STA, TGA & LFA
can be controlled with the same powerful LiEAP software 
platform.

Convenient template selection to generate customized
measurement reports.

The administrator can generate different user levels 
providing different rights to operate the instrument. 
A optional Log file is also available.

State of the art database design enables easy
data handling.

Kinetic analysis of DSC, DTA, TGA, EGA 
(TG-MS, TG-FTIR) data for the study of 
the thermal behavior of raw materials and 
products.

S O F T W A R E

17
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Technical 
Specifications

TMA L71 EM TMA L71 TMA L72

Temperature range -150 up to 1000°C -150 up to 1000°C -180 up to 500°C
RT up to 1400/1600/ 1750
/2000/2400°C

Force modulus 0.001 N
5.7 N

0.001 N
5.7 N
20 N

0.001 N
5.7 N

Frequency 1 or 5Hz - 0.05 to 1 or 50Hz

Resolution 0.125 nm/digit 0.125 nm/digit 0.125 nm/digit

Sample size 30/50mm 30/50mm 30/50mm

Atmosphere inert, reduced react. gas inert, reduced react. gas inert, reduced react. gas

Temperature precision ± 1 °C ± 1 °C ± 1 °C

Heating rate 0.1 to 100°C 0.1 to 100°C 0.1 to 100°C

Isothermal temperature 
control

± 0.1 °C ± 0.1 °C ± 0.1 °C

Measurement precision for 
(CTE)

± 0.1 % or better ± 0.1 % or better ± 0.1 % or better

Sensitivity 1.25 nm 1.25 nm 1.25 nm

Dynamic baseline drift ≤ 1 µm ≤ 1 µm ≤ 1 µm

Operation of the system The system supports both 
standard and advanced 
operation modes such as 
temperature or force ramps, 
isostrain, creep, stress relaxa-
tion, and dynamic TMA.

The system supports both stan-
dard and advanced operation mo-
des such as temperature or force 
ramps, isostrain, creep, stress 
relaxation, and dynamic TMA.

The system supports both stan-
dard and advanced operation 
modes such as temperature or 
force ramps, isostrain, creep, 
stress relaxation, and dynamic 
TMA.

Frequency range 0.01 to 1 Hz 0.01 to 1 Hz 0.01 to 1 Hz
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TMA L71 EM TMA L71 TMA L72

Purge gas control digital mass flow controller 
must be provided for purge gas
Option: L40/2051/MFC

digital mass flow controller 
must be provided for purge gas
Option: L40/2051/MFC

digital mass flow controller 
must be provided for purge gas
Option: L40/2051/MFC

Sample size (solid) min. length 20mm
max. length up to 50mm
diameter up to 10 mm

min. length 20mm
max. length up to 50mm
diameter up to 10 mm

min. length 20mm
max. length up to 50mm
diameter up to 10 mm

Sample size (film/fibre) up to 25mm(L),
0.4-0.6mm(T), 
up to 5 mm(W)

up to 25mm(L),
0.4-0.6mm(T), 
up to 5 mm(W)

up to 25mm(L),
0.4-0.6mm(T), 
up to 5 mm(W)

Measurement mode 1. Standard expansion/shrinka-
ge measurement: L77/150
2. Stress/Strain L77/130
3. Creep L77/130 or L77/150
4. Stress Relaxation L77/150
Dynamic TMA-storage modulul 
(E’), loss modulus (E”) and 
tan  (E”/E’) are calculated as 
functions of temperature, time 
or stress

1. Standard expansion/shrinkage 
measurement: L77/150
2. Stress/Strain L77/130
3. Creep L77/130 or L77/150
4. Stress Relaxation L77/150
Dynamic TMA-storage modulul 
(E’), loss modulus (E”) and tan  
(E”/E’) are calculated as functions 
of temperature, time or stress

1. Standard expansion/shrinkage 
measurement: L77/150
2. Stress/Strain L77/130
3. Creep L77/130 or L77/150
4. Stress Relaxation L77/150
Dynamic TMA-storage modulul 
(E’), loss modulus (E”) and tan  
(E”/E’) are calculated as functi-
ons of temperature, time or stress

T E C H N I C A L  S P E C I F I C A T I O N S

Contract Testing



 pushingboundaries
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 pushingboundaries
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Applications

Glass Ceramic

Evaluation of Elastromer

The dilatometric method is an excel-
lent method to determine the thermal 
expansion (CTE) and the softening 
point of glass ceramic materials. Be-
sides the absolute expansion and the 
expansion coefficient (CTE) you can 
find the first derivative of the absolute 
expansion. Where the first derivative 
goes through zero you can determine 
the max. of the thermal expansion and 
thus the softening point of the mate-
rial.

An elastomer sample was measu-
red using a Linseis TMA in three-po-
int bending mode. The dimensional 
change (ΔL) and E-Modulus were re-
corded as a function of temperature. 
A distinct glass transition at 33 °C 
is observed, characterized by a 
sharp decrease in the E-Modulus 
and a change in expansion beha-
vior. Below Tg, the material shows 
glassy rigidity, while above Tg it 
transitions into the rubbery state. 
 
This experiment demonstrates the ca-
pability of TMA to precisely determine 
mechanical and thermal transitions in 
elastomeric materials.

50       100      150       200     250      300      350      400      450     500       550     600      650     700

24

20

16

12

8

4

0

-4

-8

0.80

0.60

0.40

0.20

0.00

-0.20

-0.40

-0.60

-0.80

-1.00

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

De
lta

-L
[µ

m
]

De
lta

-L
 [µ

m
/°

C]

Temperature [°C]

Al
ph

a-
te

ch
 [E

-6
/K

]

675.0°C 0.0µ/°C

Delta-L
1. derivative

CTE

Delta-L

-80              -60               -40               -20                  0                  20                40                 60                80                 100               120
Temperature [°C]

E-Modulus [PIR2-1]

Delta-L [PIR2-1]

Delta-L (1)[PIR2-1]

150

140

130

120

110

90

80

70

60

50

40

30

20

10

0

-10

De
lta

-L
 (1

) [
µm

]

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0

E-
M

od
ul

us
 (s

m
oo

th
ed

) [
Lo

g(
N

/m
m

2 )]

Glass Point
33.0°C



23

A P P L I C A T I O N S

The determination of the Young’s modu-
lus by a three-point-bending experiment 
requires relatively high forces or large 
sample dimensions. The Linseis TMA 
L72, equipped with a 20 N actuator, is 
therefore ideal for measuring polymers 
and softer materials. 
For harder materials, where thin samples 
are not feasible, the Linseis MACRO TMA 
provides the solution. This special setup 
allows sample lengths up to 100 mm and 
the use of a molybdenum sample holder, 
enabling precise modulus determination 
of metals and other stiff materials. 
 
In the presented application, a stain-
less-steel sample (V2A 1.4301) with 80 
mm length, 8 mm diameter, and 2 mm 
thickness was tested under a static force 
of 300 mN and a sinusoidal load of 19.5 
N. The measurement was performed 
from room temperature to 600 °C at 10 
K/min under forming gas (N₂/H₂ 95/5). 
The resulting data show excellent agree-
ment with literature values and high 
reproducibility, with deviations below 1 
GPa across multiple runs.

More Applications

Determination of Young’s Modulus of stainless steel 
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A P P L I C A T I O N S

Determination of Young´s Modulus

The Linseis TMA L72 allows the appli-
cation of sinusoidal force programs to a 
wide variety of samples, enabling precise 
determination of bending behavior and 
Young’s modulus for nearly any material. 
While originally developed for polymer 
characterization, the TMA L72 has been 
enhanced to accommodate harder 
materials such as metal alloys and pure 
metals. With force ranges up to 20 N and 
an extended sample geometry capability, 
the system provides exceptional versatili-
ty for mechanical testing. 
 
A nickel specimen (8.4 mm in length, 5.12 
mm in diameter, 0.2 mm in thickness) was 
analyzed using a static load of 500 mN 
combined with a superimposed sinusoi-
dal force of 1 N. The purple curve repre-
sents the sample displacement (change 
in length) resulting from the applied 
load, while the red curve indicates the 
calculated Young’s modulus obtained 
from a three-point bending configuration. 
The measurement, performed at 50 °C, 
shows excellent agreement with literature 
values. Furthermore, this method can be 
extended to any accessible temperature 
range, enabling comprehensive stu-
dies of temperature-dependent elastic 
properties.

Reproducibility of Young´s Modulus Measurement

The reproducibility of the Young’s 
modulus determination was verified by 
repeating the three-point-bending expe-
riment with three separate stainless-steel 
samples (V2A 1.4301). 
 
The results show excellent agreement 
between all runs, with deviations below 
1 GPa over the entire temperature range 
up to 600 °C. This confirms the high 
precision and stability of the Linseis 
MACRO TMA setup for mechanical ana-
lysis of metallic materials under elevated 
temperatures.
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