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DSC   
Differential Scanning

Calorimeter
 

Differential Scanning Calorimetry (DSC) is the most 

SRSXODU�WKHUPDO�DQDO\VLV�WHFKQLTXH��,W�PHDVXUHV�HQ-

GRWKHUPLF�DQG�H[RWKHUPLF�WUDQVLWLRQV�DV�D�IXQFWLRQ�

of temperature.

The instrument is used to characterize polymers, 

pharmaceuticals, foods/biologicals, organic chemi-

cals and inorganics. Transitions measured include 

Tg, melting, crystallization, polymorphism, curing 

DQG� FXUH� NLQHWLFV�� RQVHW� RI� R[LGDWLRQ� DQG� KHDW� FD-

pacity.
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DSC

Chip-DSC
The heart of the chip DSC is a metal / ceramic composite sensor, which 

provides highest sensitivity and resolution at the same time, allowing 

the instrument to handle applications in the temperature range from 

����r&�WR����r&��,Q�DGGLWLRQ��WKH�'6&�VWDQGV�RXW�WR�DQ�H[WUHPHO\�VWDEOH�

baseline and high reproducibility.

The design allows both: manual and automatic measurements. Additio-

nally the measuring cell is designed to the highest level of mechanical 

and chemical resistance.

unsurpassed sensitivityhighest resolution

Chip-DSC 100 Chip-DSC 10

Temperature range -150°C up to 600°C
(Peltier cooling system, closed-loop Intracooler, LN

2
-

cooling system)

57�XS�WR����r&
-180°C up to 600°C (LN

2
-“Quench“-cooling)

Heating and cooling rates 0.001 up to 1000 K/min 0.001 up to 300 K/min

Temperature accuracy +/- 0.2 K +/- 0.2 K

Temperature precision +/- 0.02 K +/- 0.02 K

Resolution 0.03 µW 0.03 µW

Atmospheres LQHUW��R[LGL]LQJ��VWDWLF��G\QDPLF� LQHUW��R[LGL]LQJ��VWDWLF��G\QDPLF�

Measuring range +/-2.5 up to +/-250 mW +/-2.5 up to +/-250 mW

Sample robot 90 -

Calibration materials included included

Calibration recommended 6-month interval recommended 6-month interval

Chip-DSC 10Chip-DSC 100

up to 1000°C/minuser exchangeable sensor
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HDSC/DTA 
High Temperature DSC/DTA

High Temperature Differential Scanning Calorimetry 

�+'6&�� H[SDQGV� WKH� WHPSHUDWXUH� UDQJH� RI� '6&� XS�

to 1750 °C. It is the most popular thermal analysis 

WHFKQLTXH� WKDW�PHDVXUHV�HQGRWKHUPLF�DQG�H[RWKHU-

mic transitions as a function of temperature.

/,16(,6�RIIHUV�D�XQLTXH�OLQH�RI�KLJK�WHPSHUDWXUH�'7$�

and DSC systems.
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High Temperature DSC/DTA

High Temperature DSC/DTA PT 1600
This is the most common thermal analysis method due to its wide range 

of information provided. The LINSEIS high temperature DTA/DSC is desi-

gned to deliver highest calorimetric sensitivity, short time constants and 

a condensation free sample chamber. These features guarantee supe-

rior resolution and baseline stability over the entire instrument lifetime. 

7KLV�SURYLGHV�DQ�LQGLVSHQVDEOH�WRRO�IRU�PDWHULDO�GHYHORSPHQW��5	'�DQG�

TXDOLW\�FRQWURO�

The modular concept of the DSC and DTA systems allows the use of 

different furnaces with a temperature range from -150°C up to 2400°C. 

DSC PT 1600

DSC PT 1600 DTA PT 1600

Temperature range -150°C up to 700°C

57�XS�WR������������r&

-150°C up to 500 / 700 / 1000°C

57�XS�WR�����������������������������������������

/ 2400°C

Sensors DTA, DSC-Cp, DSC DTA

Vacuum 10-5 mbar 10-5 mbar

Atmospheres LQHUW��R[LG���UHG���YDF� LQHUW��R[LG���UHG���YDF�

Temperature modulation optional —

Sample robot 42 positions 42 positions

sample robot

DTA, DSC, DSC-Cp

-150°C up to 2400°C

The system has different measuring systems for DSC and DTA and 

PDQ\� GLIIHUHQW� FUXFLEOHV��7KH� YDFXXP� WLJKW� GHVLJQ� HQDEOHV� TXDQWLWD-

WLYH�HQWKDOS\�DQG�&S��6SHFLŰF�+HDW��GHWHUPLQDWLRQ�XQGHU�WKH�FOHDQHVW�

atmospheres and under vacuum up to 10 -5mbar. The systems can also 

EH�FRXSOHG�WR�D�06�RU�)7,5�

DSC / DSC CpDTA 3D-Calvet-DSC sensor
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TGA   
Thermo Gravimetric

Analysis
 

7KHUPRJUDYLPHWU\�LV�D�WHFKQLTXH�LQ�ZKLFK�WKH�PDVV�

of the sample is monitored against time or tempe-

rature while the temperature of the sample is pro-

JUDPPHG�LQ�D�VSHFLŰHG�DWPRVSKHUH��
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TGA

TGA PT 1000
The LINSEIS TGA can be used to determine mass changes (TG) of a 

VDPSOH�IURP�URRP�WHPSHUDWXUH�WR�����r&��7KH�XQLTXH�FKDUDFWHULVWLFV�

of this instrument are unsurpassed precision, resolution and long term 

drift stability. The high speed ceramic furnace enables highest heating 

DQG�FRROLQJ�UDWHV�ZLWK�H[WUHPHO\�IDVW�WHPSHUDWXUH�FKDQJHV��'XH�WR�WKH�

low thermal mass of the furnace there is no temperature overshooting 

when changing heating or cooling rates.

The 90 position sample robot in combination with the optional automatic 

gas control and automatic evacuating system enables long term unat-

tended operation.

The LINSEIS Thermo Balance (TGA) operates in accordance with natio-

nal and international standards such as: ASTM D3850, E 1131, E 1868, 

DIN 51006, ISO 7111, ISO11358.

TGA PT 1000

Temperature range ���r&��57�XS�WR�����r&

Heating and cooling rates 0.001 to 250°C/min

Sample mass PD[����J

Resolution 0.1 µg

Vacuum yes (optional)

Sample carriers TGA

Sample robot 90 positions
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Sample weight: 39.50 mg
Material: FKDON�ŰOOHG�3(
Heating rate: 10K/min
Atmosphere: N2 2l/h

First step: Pyrolysis of polymers

Second step: Decarboxylation

Pyrolysis of polyethylenes (DTG)

Pyrolysis of polyethylenes

TGA PT 1000

unsurpassed sensitivity

benchmark resolution

90 position auto-sampler

Determination of quantity of chalk of a PE-foil 

7KH�S\UROLVLV�VWDUWV�DW�DSSUR[�����r&�XQGHU�FRQGLWLRQV�DOPRVW�IUHH�

RI�R[\JHQ��7KH�FKDON�ZKLFK�LV�DGGHG�DV�ŰOO�VWXII�VSOLWV�RII�DW�D�WHP-

SHUDWXUH�RI�DSSUR[LPDWHO\����r&��<RX�FDQ�GHWHUPLQH�WKH�TXDQWLW\�

of chalk from the loss of weight. In this case the content of pure 

chalk was 61.86%.
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STA
Simultaneous Thermal

Analysis

Simultaneous TGA-DTA/DSC measures both, heat 

űRZ�DQG�ZHLJKW�FKDQJH�RI�D�VDPSOH�DV�D�IXQFWLRQ�RI�

temperature or time under controlled atmosphere.  

Simultaneous measurement of these two material 

properties not only improves productivity but also 

VLPSOLŰHV� LQWHUSUHWDWLRQ�RI� WKH� UHVXOWV��7KH�FRPSOL-

mentary information obtained allows differentiation 

EHWZHHQ�HQGRWKHUPLF�DQG�H[RWKHUPLF�HYHQWV�ZKLFK�

have no associated weight change (e.g., melting and 

crystallization) and those which involve a weight 

change (e.g., degradation).
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STA PT 1000
The LINSEIS STA PT 1000 is a top loading thermo balance, which offers 

a highly user-friendly design. Even at a sample weight of up to 10 g 

the Tare is done electronically. The specially designed furnaces allow 

fast heating and cooling rates as well as a highly precise temperature 

FRQWURO��([FKDQJLQJ�WKH�GLIIHUHQW�7*$��'7$�RU�'6&�PHDVXULQJ�V\VWHPV�

LV�RQO\�D�TXHVWLRQ�RI�PLQXWHV�

The STA PT 1000 combines both, the sensitivity of a thermo balance 

and true Differential Scanning Calorimeter. Several different TGA, TGA-

DTA and TGA-DSC sample holders can be used to determine different 

UHDFWLRQV�� WUDQVLWLRQ� WHPSHUDWXUHV��HQWKDOSLHV�DQG�VSHFLŰF�KHDW��6WDWLF�

and dynamic atmospheres are possible due to the vacuum tight design 

RI�WKH�LQVWUXPHQW��2SWLRQDOO\�D�JDV�FRQWURO�ER[�DQG�D�YDFXXP�SXPS�FDQ�

be connected. As a result, the system can be adjusted for nearly any 

type of application.

STA PT 1000

STA PT 1000

Temperature range 57�XS�WR�����r&

Sample mass  up to 5 / 25 g

Resolution 0.1 µg

Measuring system E/K/S

Vacuum 10-2 mbar

Sample carriers TG – DTA/DSC

DSC measuring system E/K/S

Applications

ŗ�R[LGDWLYH�WKHUPDO�VWDELOLW\�VWXGLHV

ŗ�FRPSRVLWLRQ�RI�PXOWL�FRPSRQHQW�V\VWHPV

ŗ�HVWLPDWHG�OLIHWLPH�RI�SURGXFWV

ŗ�GHFRPSRVLWLRQ�NLQHWLFV�RI�PDWHULDOV

ŗ�WKH�HIIHFW�RI�UHDFWLYH�DWPRVSKHUHV�RQ�PDWHULDOV�

ŗ�PRLVWXUH�DQG�YRODWLOHV�FRQWHQW�RI�PDWHULDOV

ŗ�WUDQVLWLRQ�WHPSHUDWXUHV

ŗ�KHDWV�RI�IXVLRQ�DQG�UHDFWLRQV

ŗ�PHOWLQJ�DQG�ERLOLQJ�SRLQWV

Features

ŗ�KLJKHVW�SUHFLVLRQ�7*$�'7$�'6&

ŗ�KLJKHVW�UHVROXWLRQ�

ŗ�GULIW�VWDELOLW\�

ŗ�H[FKDQJHDEOH�PHDVXULQJ�V\VWHPV�7*$�'7$�'6&�

ŗ�GLIIHUHQW�VHQVRU�7\SHV�(�.�6�%�IRU�KLJKHVW�SUHFLVLRQ�

   measurements at any temperature 

ŗ�HYROYHG�JDV�DQDO\VLV��06�)7,5��SRVVLEOH�

ŗ�WUXH�'6&�VHQVRU�IRU�HQWKDOS\�	�VSHFLŰF�KHDW�

ŗ�XVHU�IULHQGO\�VRIWZDUH

STA PT 1000

combined TGA-DSC

ultra-high sensitivity
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STA PT 1600
The STA PT1600 is the high end simultaneous thermo balance from  

LINSEIS. The system offers unparalleled TGA and DSC resolution in com-

bination with the highest vacuum capabilities and TGA drift stability. The 

V\VWHP�LV�PRGXODU�ZLWK�PDQ\�H[FKDQJHDEOH�IXUQDFHV��GLIIHUHQW�PHDVX-

ring systems and crucibles. The coupling ability and many optional ac-

cessories guarantee the perfect setup for every application.

STA PT 1600

sample robot

simultaneous TGA-DSC

optional pressure

The STA PT 1600 combines both, the sensitivity of a thermo balance 

and a true Differential Scanning Calorimeter. Several different TGA, TGA-

DTA and TGA-DSC sample holders can be used to determine different 

UHDFWLRQ�DQG�WUDQVLWLRQ�WHPSHUDWXUHV��HQWKDOSLHV�DQG�VSHFLŰF�KHDW��$V�D�

result, the system can be perfectly adjusted for any type of application. 

Due to the vacuum tight design of the instrument, static and dynamic 

atmospheres are possible even at temperatures up to 2400°C. Optio-

QDOO\�D�JDV�FRQWURO�ER[�DQG�D�YDFXXP�SXPS�DUH�DYDLODEOH��DV�ZHOO�DV�DQ�

autosampling unit for up to 42 sample positions.

7KH�HYROYLQJ�JDVHV�FDQ�EH�DQDO\]HG�ZLWK�RXU�LQWHJUDWHG�406��)7,5�RU�

*&06�RU�HYHQ�LQ�6LWX�(*$�FRXSOLQJ�RSWLRQV��5HDG�PRUH�RQ�SDJH����

STA PT 1600

STA PT 1600/1 STA PT 1600/2 STA PT 1600/3

Temperature range -150°C up to 500 / 700 / 1000°C
57�XS� WR������ ������� ������� ������� ��
2000 / 2400°C

-150°C up to 500 / 700 / 1000°C
57�XS� WR������ ������� ������� ������� ��
2000 / 2400°C

-150°C up to 500 / 700 / 1000°C
57�XS� WR������ ������� ������� ������� ��
2000 / 2400°C

Vacuum 10-5 mbar 10-5 mbar 10-5 mbar

Pressure up to 5 bar (optional) up to 5 bar (optional) up to 5 bar (optional)

Heating rate 0.01 up to 100°C/min (depends on furnace) 0.01 up to 100°C/min (depends on furnace) 0.01 up to 100°C/min (depends on furnace)

Temperature precision 0.01°C 0.01°C 0.01°C

Sample robot 42 (optional) 42 (optional) 42 (optional)

TGA

Resolution 0.025 µg 0.1 µg 0.5 µg

Sample weight 5 /25 / 35 g 5 /25 / 35 g 5 /25 / 35 g

Measuring range ± 25 / 2500 mg ± 25 / 2500 mg ±17500 / 25000 mg

DSC

DSC-sensor E / K / S / B / C E / K / S / B / C E / K / S / B / C

DSC-resolution 0,3 / 0,4 / 1 / 1,2 µg 0,3 / 0,4 / 1 / 1,2 µg 0,3 / 0,4 / 1 / 1,2 µg

Calorimetry 
sensistivity

DSSUR[����������������������w: DSSUR[����������������������w: DSSUR[����������������������w:

DTA

DTA-resolution 0.05 µg 0.05 µg 0.05 µg

Sensistivity 1.5 µV/mW 1.5 µV/mW 1.5 µV/mW

DTA-Measuring range 250 / 2500 µV 250 / 2500 µV 250 / 2500 µV
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Type K

Type C

Type S
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Highest sensitivity for 
your application

TGA TGA-DTA

TGA-DSC

'6&�+HDW�űX[ 3D-Calvet-DSC sensor Different crucibles available / broad variety

DTA-sensor

Cap

Crucible

TGA-sample holders for many different applicationsMesh 12.0 ml 5.0 ml 3.0/0.3 ml

All sensors available with the thermocouples illustrated. LINSEIS Senosor combinations 
cover the broadest temeprature range in the market (-180 up to 2400°C).

Wheel

TGA-hang- down wire

Sensors

2XU�67$�FDQ�EH�HTXLSSHG�ZLWK�DQ�XQPDWFKHG�DPRXQW�RI�GLIIHUHQW�XVHU�

H[FKDQJHDEOH�7*$�'6&��7*$�'7$�RU�7*$�VHQVRUV�

Each sensor is available with different thermocouples to provide the 

highest sensitivty for your desired temperature range.

Al
2
O

3

Platinum

Alumina

others

0.14 ml         custom volume          0.12 ml  
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High Pressure STA
This system provides informations about the material composition un-

GHU�WKH�LQűXHQFH�RI�WHPSHUDWXUH�DQG�YHU\�KLJK�SUHVVXUH��

,W�VLPXOWDQHRXV�PHDVXUHV�ERWK��WKH�KHDW�űRZ��'6&��DQG�ZHLJKW�FKDQJHV�

(TGA) in a material as a function of temperature or time in a controlled 

atmosphere. Simultaneous measurement of these two material pro-

STA HP 1 STA HP 3

Temperature range 57� XS� WR� �����������
1800°C
-125°C up to 1200°C

57�XS�WR�����r&

Heating element SiC, metalheater Microheater

Pressure range up to 150 bar up to 150 bar

Vacuum up to 10-4 mbar up to 10-4 mbar

TGA resolution 0.1 / 0.5 / 10 µg 0.1 µg

max. sample weight 2 / 15 / 100 g up to 5 g

TG-DTA/DSC measu-
ring systems

E/K/S/C E/K/S/B/C

Atmosphere LQHUW��R[LG���UHG���YDF� LQHUW��R[LG���UHG���YDF�

High Pressure STA

up to 150 bar / up to 1800°C

the only high-pressure-high-
temperature-STA worldwide

STA HP 1

SHUWLHV�QRW�RQO\�LPSURYHV�SURGXFWLYLW\�EXW�DOVR�VLPSOLŰHV�LQWHUSUHWDWLRQ�

of the results. The information obtained allows differentiation between 

HQGRWKHUPLF�DQG�H[RWKHUPLF�HYHQWV�ZKLFK�KDYH�QR�DVVRFLDWHG�ZHLJKW�

change (e.g. phase transition) and those that involve a weight change 

�H�J��GHJUDGDWLRQ���2QH�RIWHQ�XVHG�DSSOLFDWLRQ�LV�WKH�H[DPLQDWLRQ�RI�FRDO�

JDVLŰFDWLRQ�SURFHVVHV�XQGHU�GLIIHUHQW�DWPRVSKHUHV�DQG�SUHVVXUHV�

The High Pressure LINSEIS STA (simultaneous thermal analysis) delivers 

unsurpassed performance. The system can be used to determine simul-

taneous changes of mass (TGA) and caloric reactions (HDSC) under de-

ŰQHG�DWPRVSKHUH�DQG�SUHVVXUH��XS�WR�����EDU��LQ�WKH�WHPSHUDWXUH�UDQJH�

57�������r&��7KLV�LQVWUXPHQW�LV�XQLTXH�EHFDXVH�LW�LV�WKH�RQO\�DYDLODEOH�

pressure STA worldwide.

7KH�XQLTXH�FKDUDFWHULVWLFV�RI�WKLV�SURGXFW�DUH�KLJK�SUHFLVLRQ��KLJK�UHVR-

lution and long term drift stability. The STA Platinum Series was develo-

ped to meet the challenging demands of the high temperature and high 

pressure applications.

STA HP 3
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Magnetic Suspension Balance - MSB
The LINSEIS Magnetic Suspension Balance provides gravimetric mea-

surements in wide temperature and pressure ranges. Measurements 

under aggressive media can be performed. 

The contactless transmission of the sample weight is realized with a 

levitation magnet and a holding magnet. The levitation magnet consists 

of a permanent magnet and the holding magnet consists of an electro- 

MSB 

Metal version Glass version

Pressure range UHV to 150 bar vacuum to 1.3 bar

Temperature range -196°C up to 2400°C up to 900°C

Sample weight 10 g (standard balance)* 10 g (standard balance)*

Resolution 1 µg 1 µg

Evolved Gas Analysis 06�)7,5�*&�06�RSWLRQDO

sniffer coupling without transfer line

06�)7,5�*&�06�RSWLRQDO

sniffer coupling without transfer line

*Special custom versions are available!

Magnetic Suspension Balance – MSB

corrosive atmospheres

up to 150 bar

magnet hanging on the balance. The position sensor delivers the ac-

tual position of the levitation magnet and the PID controller makes a 

stable levitation position with the electromagnetic force as the actu-

ating variable. The micro balance can be set up at the environmental 

condition through the magnetic coupling. The balance, as a result, is 

protected from high temperatures, pressure, and aggressive corrosive 

compounds.
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DIL
Dilatometry

'LODWRPHWU\��',/��LV�D�WHFKQLTXH�LQ�ZKLFK�D�GLPHQVL-

on of a substance under negligible load is measured 

as a function of temperature while the substance is 

subjected to a controlled temperature program in a 

VSHFLŰHG�DWPRVSKHUH�
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DIL L 76 PT
The LINSEIS Dilatometer series L 76 PT combines user friendliness and 

high modularity for different applications with outstanding performance 

in one system.  The low cost dilatometer series is especially suitable for 

the ceramics and glass industry. 

DIL L 75 PT Horizontal / Vertical 
The high end vacuum tight pushrod dilatometer solves all measurement 

tasks when it comes to determining the thermal length change of solids, 

powders or pastes. The horizontal / vertical design of a single or diffe-

UHQWLDO�V\VWHP�SURYLGHV�WKH�SHUIHFW�VROXWLRQ�IRU�DQ\�W\SH�RI�H[SDQVLRQ�

FRHIŰFLHQW�DQG�PDWHULDO�FKDUDFWHULVWLFV�PHDVXUHPHQW�

 DIL L 76 PT

DIL L 75 PT Horizontal

L 76 / L 75

1, 2, 4 or 8 samples

LVDT or Optical Encoder

up to 3 furnaces

DIL L 75 Vertical

The thermostatically controlled housing and perfect measuring design 

allow the highest precision and resolution measurements as well as 

long term drift stability.

L76 L75 Horizontal L75 Vertical

Temperature range 57�XS�WR�����r& -180°C up to 2800°C -263°C up to 2800°C

LVDT

Delta L resolution 0.05 nm 0.03 nm 0.03 nm

Measuring range ±2500 µm ±2500 µm ±2500 µm

Contact force — 10 mN up to 1N 10 mN up to 1N

Optical encoder

Delta L resolution 1 nm 0.1 nm 0.1 nm

Measuring range ±25000 µm ±25000 µm ±25000 µm

Automatic sample lenght detection yes yes yes

Force modulation no yes yes

Contact force 50 mN up to 3 N 10 mN up to 5 N 10 mN up to 5 N

0XOWLSOH�IXUQDFH�FRQğJXUDWLRQ optional up to 2 furnaces up to 3 furnaces
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Quenching Dilatometer L78 RITA/Q DIL
7KH�4XHQFKLQJ�'LODWRPHWHU�/���5,7$�LV�HVSHFLDOO\�VXLWDEOH�IRU�WKH�GHWHU-

mination of TTT, CHT and CCT diagrams. The special induction furnace 

DOORZV�KHDWLQJ�DQG�FRROLQJ�DW�FRQWUROOHG�VSHHGV�LQ�H[FHVV�RI�����r&�V��

The system complies with ASTM A1033.

All critical parameters such as heat up and cool down speed, gas 

control and safety features are software controlled. The professional  

/,16(,6� 7$�:,1� VRIWZDUH� RSHUDWHV� H[FOXVLYHO\� XQGHU� WKH� 0LFURVRIW© 

operation system. All routine (creation of CHT-, CCT-, TTT-diagrams) 

Picture © Dr. Sommer Werkstofftechnik GmbH, Issum

Quenching Dilatometer L78/Q DIL

Temperature range -150°C up to 1600°C

Sample geometry solid hollow samples

Sample diameter ø 3 mm

Sample length DSSUR[�����PP

Heating/cooling rates � 4000 K/s

Quenching Dilatometer L78 RITA/Q DIL

heating- & cooling rates 
up to 4000°C/s

TTT-, CHT-, CCT-diagrams

DQG�GHPDQGLQJ�DSSOLFDWLRQV�DUH�VROYHG�E\�WKH�XQLTXH�VRIWZDUH�SDFNDJH��

that comes with the instrument. 

([SRUW�IXQFWLRQV�LQ�$6&,,�IRUPDW�DV�ZHOO�DV�JUDSKLF�RXWSXW�DUH�DYDLODEOH�

4XHQFKLQJ�'LODWRPHWHU�/���5,7$�4�',/
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Quenching/Deformation Dilatometer L78 RITA/Q/D/T
7KH�4XHQFKLQJ�DQG�'HIRUPDWLRQ�'LODWRPHWHU�/���5,7$�4�'�7� LV�HVSH-

cially suitable for the determination of deformation parameters in stress 

DQG�VWUDLQ�H[SHULPHQWV�DV�ZHOO�DV�IRU�777���&+7��DQG�&&7�GLDJUDPV��7KH�

special induction furnace allows very fast heating and cooling at cont-

rolled speeds from 2500 up to 4000°C/s. All critical parameters such as 

heat up and cool down speed, gas control and safety features are soft-

ZDUH�FRQWUROOHG��$V�D�VSHFLDO�IXQFWLRQ��WKH�/���5,7$�4�'�7�FDQ�SURYLGH�

also various optical detection modes.

The used linear actor mechanical system can realize forces up to  

22/25 kN. This allows to achieve deformation rates from 0.01 up to  

200 mm/s in single or multiple hits.

7KH�SURIHVVLRQDO�VRIWZDUH�/,16(,6�7$�:,1�RSHUDWHV�H[FOXVLYHO\�XQGHU�

the Microsoft© operation system. All demanding applications like TTT-, 

&+7�� DQG� &&7�GLDJUDPV� DUH� VROYHG� E\� WKLV� XQLTXH� VRIWZDUH� SDFNDJH�

WKDW�FRPHV�ZLWK�WKH�LQVWUXPHQW��([SRUW�IXQFWLRQV�LQ�$6&,,�IRUPDW�DV�ZHOO�

as graphic output are available.

up to 2500 / 4000°C/s

Quenching/Deformation Dilatometer L78

4XHQFKLQJ�'HIRUPDWLRQ�'LODWRPHWHU�/���5,7$�4�'�7

TTT-, CHT-, CCT-diagrams

L78 RITA/Q/D/T Quenching Mode Tension / Defor-
mation Mode

Temperature range -150°C up to 1600°C -100°C up to 1600°C

Sample geometry solid and hollow solid

Sample diameter ø 3 mm ø 5 mm

Sample length 10 mm 10 mm

Heating rate up to 4000 K/s up to 125 K/s

cooling rate � 4000 K/s up to 125 K/s

Heating- and cooling 
rates (combined defor-
mation)

PD[��XS�WR�����.�V

Tension/deformation
force

22 kN

Deformation rate 0.01 up to 100 mm/s*

true strain 0.02 to 1.2 ms

Length change 
measurement

± 2.5 mm / ± 5 mm ±5 mm (resolution 
0.05 µm)

Data sampling rate
(temperature, length,
force)

up to 1 kHz up to 1 kHz

minimum pause bet-
ween two deformations 
steps

60 ms

Atmospheres protective gases, 
vacuum down to 
10-5mbar

Mechanical control 
modes

stroke, force, stress, 
strain (optional)

PRUH�RQ�UHTXHVW
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DIL L 74

DIL L 74 – Optical Dilatometer

DIL L 74 – Optical Dilatometer
7KH�2SWLFDO�5HVHDUFK�'LODWRPHWHU�/����ZDV�GHYHORSHG�WR�PHHW�WKH�GH-

manding applications of the glass, ceramics, metal and energy industry. 

A high resolution CCD camera enables a visual real time analysis of the 

VDPSOH�H[SDQVLRQ��HLWKHU�DV�VLQJOH�IUDPH�RU�DV�YLGHR�VHTXHQFHV�

The big advantage of this method is that the sample is not burdened 

with any force. Contact pressure is not distorted for soft samples or 

samples that melt during the measurement.

Several correction and analysis features are incorporated into the  

/,16(,6� (YDOXDWLRQ� 6RIWZDUH�� 7KH� XQLTXH� KRUL]RQWDO� GHVLJQ� HQDEOHV�

PRVW� GHPDQGLQJ� DSSOLFDWLRQV��7KH� VSHFLDO� VROLG�OLTXLG� DGDSWHU� DOORZV�

H[SDQVLRQ���YROXPH�PHDVXUHPHQWV�RI�VROLGV��OLTXLGV�DQG�VROLG�ō�OLTXLG�

phase transitions. There is also a special sample holder for measuring 

rigid foils available, which avoids measurement errors due to pushrod 

DIL L 74

Design horizontal

Temperature range -100°C up to 500°C, 
57�XS�WR�������������������������r&

Measuring system optical, non-contact

Accuracy XS�WR��ƀP

Atmosphere R[LGL]LQJ���RSWLRQDO��UHGXFLQJ��LQHUW��
and vacuum)

Vacuum 10-5 mbar (optional)

Interface USB

Vacuum up to 10-5 mbar

forces like in a classical dilatometer.

Application
ŗ�KHDWLQJ�PLFURVFRSH

ŗ�RSWLFDO�űH[LPHWHU

ŗ�QRQ�FRQWDFW�H[SDQVLRQ�PHDVXUHPHQW

ŗ�VHVVLOH�GURS

ŗ�FRQWDFW�DQJOH

ŗ�VROLG�OLTXLG�H[SDQVLRQ�ō��RSWLRQDO�DGDSWHU�

Industries
ŗ�JODVV

ŗ�PHWDO

ŗ�HQDPHO�FRDWLQJV

ŗ�FHUDPLFV

ŗ�HQHUJ\

DSC - Option for Optical Dilatometer



21

Picometer

Laser Dilatometer
A Laser Dilatometer provides the highest possible accuracy in the mea-

VXUHPHQW�RI�WKHUPDO�H[SDQVLRQ��7KH�/DVHU�'LODWRPHWHU�RXWSHUIRUPV�DQ\�

conventional pushrod dilatometer by offering a 33 times higher resolu-

tion. The measurement principle is based on a Michelson interferometer 

which eliminates all mechanical errors.

Applications 

+LJKHVW� SUHFLVLRQ� H[SDQVLRQ� PHDVXUHPHQWV� RI� PDWHULDOV� VXFK� DV� 

carbon, graphite, composites materials, glass, alumina, fused silica, 

substrates, semiconductors, etc.

%XW�WKH�/���/DVHU�'LODWRPHWHU�LV�DOVR�WKH�SHUIHFW�FKRLFH�IRU�TXDOLW\�HQW-

U\�FRQWURO�RI�PDWHULDOV�ZLWK�SUREOHPDWLF�H[SDQVLRQ�FKDUDFWHULVWLFV�OLNH�

glass, bimetals, precision electronics components, etc.

L75-Laser-Dilatometer

L75 Laser Dilatometer

Method Laser Dilatometer „Michelson Prinzip“

Temperature range -180°C�XS�WR����r&��57�XS�WR�����r&

Sample dimensions up to 20 mm long and up to 7 mm diameter

Resolution 0.3 nm

Atmosphere LQHUW��R[LG���UHG���YDF�

L 75 – 
Laser Dilatometer

L75-Cryo-Dilatometer

L75-Cryo-Dilatometer/TMA
The L75-Cryo-Dilatometer offers unsurpassed performance for de-

PDQGLQJ�XQGHU�YHU\�ORZ�WHPSHUDWXUHV��7KH�DQDO\]HU�LV�HTXLSSHG�ZLWK�D�

FORVHG�ORRS�KHOLXP�FU\RVWDW��SHUPLWWLQJ�H[SDQVLRQ�PHDVXUHPHQWV�IURP�

-263°C to 220°C in one measurement.

closed loop helium cryostat

-263 to 220°C in one measurement

L75 Cryo Dilatometer

Temperature -263°C up to 220°C

Mode Dilatometer or TMA

Element Helium cryostat

Atmosphere LQHUW��R[LG���UHG���YDF�

Temperature sensor diode or PT 1000

Helium-Cryo-
Dilatometer
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TMA
Thermo Mechanical

Analysis

Thermo Mechanical Analysis (TMA) measures linear 

or volumetric changes in the dimensions of a sam-

ple as a function of time, temperature and force in a 

controlled atmosphere.
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TMA PT 1000
The Thermo Mechanical Analyzers TMA PT 1000 and TMA PT 1000 EM 

LQLPLWDEO\� FRPELQH� WKH� űH[LELOLW\� RI� VHYHUDO� PHDVXUHPHQW� SURFHGXUHV�

XQGHU�FKDQJLQJ�UHTXLUHPHQWV��7KH�LQVWUXPHQW�FDQ�PHDVXUH�H[SDQVLRQ�

and deformation at highest precision.

7KH�70$�FRPELQHV�DOO�EHQHŰWV�RI�D�VWDQGDUG�GLODWRPHWHU�ZLWK�WKH�DG-

ditional opportunity of setting stress and strain forces or pressure from 

certain angles to the sample. So the resulting data can show not only 

WKH�H[SDQVLRQ�RU�VKULQNDJH�RI�PDWHULDOV�EXW�DOVR�LWV�EHKDYLRU�XQGHU�WKH�

LQűXHQFH�RI�VHYHUDO�IRUFHV�

TMA PT 1000

TMA PT 1600

TMA PT 1600

Temperature range -150°C up to 500°C
57�XS�WR������������r&

Force 1 / 5.7 / 20 N

Frequency 1Hz

Resolution 0.125 nm

Atmosphere LQHUW��R[LG���UHG���YDF�

TMA PT 1000

Temperature range -150°C up to 1000°C
-260°C up to 220°C

Cryo option RSWLRQDO��OLTXLG�QLWURJHQ

Force up to 1 or 5.7 N

Frequency 1Hz

Resolution 0.125 nm

Atmosphere LQHUW��R[LG���UHG���YDF�

TMA

TMA PT 1600
7KH�70$�37������RIIHUV�D�EURDG�WHPSHUDWXUH�UDQJH��57�XS�WR�����r&��

for all kinds of thermo mechanical investigations.

7KH�V\VWHP�FDQ�SHUIRUP�HLWKHU�VWDWLF�RU�G\QDPLF�H[SHULPHQWV��7\SLFDO�

materials under investigation are composites, glass, ceramics, metals 

and polymers. 
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EGA
Gas Analysis/Coupling

When coupling a Thermal Analyzer with a Qua-

GUXSROH� 0DVV� 6SHFWURPHWHU� �406��� )7,5� �)RXULHU�

Transformed Infrared Spectrometer) or Gas-Chro-

matograph Coupled Mass Spectrometer (GCMS) out-

JDVVLQJ�SURGXFWV�FDQ�EH�GHWHUPLQHG�DQG�LGHQWLŰHG��

The signal can then be time wise correlated with the 

signals received by the Thermal Analyzer and also 

event triggered analysis of the evolved gases is pos-

sible.

With the optional Pulse – Analysis of the outgassings 

FDQ�EH�TXDQWLŰHG�XVLQJ�206��)7,5�DV�ZHOO�DV�*&06�
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Evolved Gas Analysis
7KH� FRPELQDWLRQ� RI� D� /,16(,6�7KHUPDO�$QDO\]HU� ZLWK� )7,5�� 406� DQG�

*&06�LV�HVSHFLDOO\�LQWHUHVWLQJ�LQ�ŰHOGV�VXFK�DV�SRO\PHU�DQDO\VLV��FKH-

mical research and also the pharmaceutical industry. The coupling is 

PRUH�WKDQ�WKH�VXP�RI�WKH�VHSDUDWH�SDUWV��<RX�FDQ�EHQHŰW�IURP�/,16(,6�

coupling knowledge and integrated hard- and software concepts.

MS coupling

Range 100 / 200 / 300 AMU

Detector Faraday and SEV (Channeltron)

Vacuum system Turbo molecular and diaphragm pump (oil free)

Heating adapter, heated capillary and QMS

Couplings DSC, TGA, STA, DIL by heated capilary

FTIR coupling

Wave numbers 7500 up to 370 cm-1

Resolution 1 cm-1

Heating transfer line and adapter: up to 250°C

Material transfer line 37)(��H[FKDQJHDEOH�

GCMS coupling

Range (MS) 100/200 AMU

Detector FID and TCD

GC Column Various columns available for a broad range 
of applications

Heating adapter, heated capillary and velve furnace

Coupling DSC, TGA, STA, DIL

Method Online detection and event triggered runs

In-Situ EGA 
The LINSEIS EGA provides two different coupling methods: for most ap-

plications the standard coupling of heated capillary to an open ended 

furnace is used. But for highest resolution and sensitivity there is also 

the option to use the LINSEIS sniffer. This special heated vacuum capil-

lary system is placed inside the furnace very close to the sample to get 

even ppm traces of evolved gases visible in the connected analyzers.

Main advantages

ŗ�GLUHFW�GHWHFWLRQ�RI�JDV�FRPSRXQGV��QRW�RQO\�PDVV

   numbers

ŗ�UHDO�WLPH�LQ�VLWX�PHDVXUHPHQW�PHWKRG

ŗ�QR�LQWUXVLRQ�LQWR�WKH�PHDVXUHPHQW�V\VWHP��DV�IRU�H[WUDFWLQJ�V\VWHPV�

ŗ�QR�FRROLQJ�RI�WKH�DQDO\]HG�JDV

ŗ�QR�FRQGHQVDWLRQ�RI�VXEVWDQFHV�ZLWK�KLJK�FRQGHQVDWLRQ�WHPSHUDWXUHV

ŗ�QR�HTXLOLEULXP�VKLIWV�EHFDXVH�RI�WHPSHUDWXUH�FKDQJHV

ŗ�QR�FRQWDPLQDWLRQ�RI�WKH�VDPSOH�JDV�LQ�H[WUDFWLQJ�OLQHV

ŗ�DOORZV�XVDJH�RI�SULQFLSDOO\�DOO�RSWLFDO�JDV�PHDVXUHPHQW�

���V\VWHPV��WHVWHG�IRU�)7,5��5DPDQ��(/,)��DPRQJ�RWKHUV�

Overview of proven measuring methods

ŗ�)7,5��)RXULHU�7UDQVIRUP�,QIUDUHG�6SHFWURVFRS\

  Measurement of basic and trace gas components in ppm range,  

���IRU�H[DPSOH�+
2
O, CO

2
, CO, H

2
S

���,5�DFWLYH�PROHFXOHV�DUH�QHFHVVDU\

ŗ�5DPDQ�6SHFWURVFRS\

   Measurement of basic gas components non polar molecules like H
2
  

    or N
2
 are measurable.

ŗ�(/,)��([FLPHU�/DVHU�LQGXFHG�)UDJPHQWDWLRQ�

  Fluorescence UV-Laser-based method for measuring of gaseous al- 

���NDOLQH�FRPSRXQGV��IRU�H[DPSOH�1D&O��1D2+��.&O��.2+���

ŗ�*DV�&KURPDWRJUDSK�FRXSOHG�0DVVVSHFWURPHWHU��*&06�

� �0HDVXUHPHQW�DQG�VHSDUDWLRQ�RI�JDV� IUDFWLRQV� LQ�TXDOLW\�FRQWURO�DQG 

   purity investigations.

  Different detection methods (FID, TCD) allow detection of nearly all 

   possible gases using carrier gases H
2
, N

2
 and He.

Evolved Gas Analysis            In-Situ EGA
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Thermal Diffusivity

Thermal Conductivity
 

To determine thermal conductivity, thermal diffusi-

YLW\� DQG� VSHFLŰF� KHDW�� WKHUH� DUH� GLIIHUHQW� RSWLRQV��

depending on temperature range, type of material 

and accuracy of the analysis. The most common way 

WR�PHDVXUH�WKHUPDO�GLIIXVLŰW\�ZLOO�EH�WKH�ZHOO�NQRZQ�

/DVHU�űDVK�PHWKRG� �/)$���+HUH�D�VDPSOH� LV�SXOVHG�

ZLWK�D�/DVHU�DQG�DQ�,5�GHWHFWRU�RQ�WKH�RSSRVLWH�GH-

tects the temperature rise of the sample, what leads 

WR�WKH�WKHUPDO�GLIIXVLŰW\�� ,I�WKH�GHQVLW\�DQG�VSHFLŰF�

heat capacity are known, the thermal conductivity 

can be calculated.

The Transient Hot Bridge method (THB) is made for 

VROLGV��OLTXLGV�DQG�SDVWHV�DQG�JLYHV�WKH�WKHUPDO�FRQ-

ductivity as direct result of the measurement with 

high accuracy within a few minutes. It is suitable for 

isolating materials as well as conducters like metals.

7KH�KHDW�űRZ�PHWHU� �+)0�� LV�D�VSHFLDO� LQVWUXPHQW�

IRU�TXDOLW\�FRQWURO�LQ�IDFWRULHV��,W�QHHGV�ELJJHU�VDP-

ple sizes but can measure the thermal conductivi-

W\�ZLWK�KLJKHVW�DFFXUDF\��XVLQJ�DQ�H[DFW�FRQWUROOHG�

temperature gradient.

)RU� WKLQ� ŰOP� VDPSOHV� DQG� PLFUR� VDPSOHV�� NQRZQ�

from the computational industries, there are also 

WKH�QHZ�WKLQ�ŰOP�ODVHU�űDVK��7)�/)$��DQG�WKLQ�ŰOP�

analyzer (TFA), that can measure the desired thermal 

conductivity and diffusivity with highest precision as 

well.
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18 samples at the same measurement cycle, highest modularity, two 

GLIIHUHQW�XVHU�H[FKDQJHDEOH�IXUQDFHV�������XS�WR�����r&��DQG�WZR�GH-

tectors as well as a high vacuum design (10-4mbar).

System Design

LINSEIS is offering an unparalleled modular system design for this  

Thermo physical properties Analyzer. It is possible to upgrade the tem-

SHUDWXUH� UDQJH� �H[FKDQJHDEOH� IXUQDFHV� ��PHDVXULQJ� V\VWHP�� DQG� WKH�

detector (InSb/MCT). This enables the user to start with a cost effective 

solution and upgrade the system whenever the budget allows or the 

PHDVXUHPHQW�WDVN�UHTXLUHV�LW���

The LINSEIS LFA operates in agreement with national and international 

standards such as ASTM E-1461, DIN 30905 and DIN EN 821.

Laser Flash Analyzer
LINSEIS offers a variety of instruments to measure the Thermal Diffusivity. 

The LFA 500 provides a cost effective solution for the temperature range 

from -50 up to 500/1000/1100°C. The highly modular design allows an 

XSJUDGH�WR�WKH�/)$������V\VWHP�ZKHQHYHU�WKH�PHDVXUHPHQW�UHTXLUHV�DQG�

the budget allows it. The LFA 1000 provides unbeaten sampling rates, up to  

LFA 500 LFA 1000 LFA 2000

Sample dimension ø 3 / 6 / 10 / 12.7 / 25.4 mm
VTXDUH�VDPSOHV����[����RU����[����PP

ø 6 to 25.4mm  height 0.1 to 6.0 mm ø 6 to 25.4mm  height 0.1 to 6.0 mm

Max. sample number up to 18 samples up to 18 samples up to 3 samples
1 sample for nuclear version

Temperature range -100 / -50°C up to 500°C
57�XS�WR������������������r&
Boost function up to 1450°C (limited 
furnace lifetime)

-125 / -100°C up to 500°C
57�XS�WR�����������r&

57�XS�WR�������������������r&

Vacuum optional 10-4 mbar 10-4 mbar

Atmosphere LQHUW��R[LG���UHG���YDF� LQHUW��R[LG���UHG���YDF� inert, vac.

Thermal Diffusivity 0.01 up to 2000 mm2/s 0.01 up to 1000 mm2/s 0.01 up to 1000 mm2/s

Thermal Conductivity ����XS�WR������:��PŲ.� ����XS�WR������:��PŲ.� ����XS�WR������:��PŲ.�

Pulse source Xenon lamp 1G��<$*�/DVHU
variable pulse energy (software controlled)

1G��<$*�/DVHU
variable pulse energy (software controlled)

Pulse energy 15 J/Pulse 25 J/Pulse 25 J/Pulse

LFA

Thermal Diffusivity D 

multiple furnaces/turntables

sample robot
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Front Heating / Front Detection Setup

There is also this second possible setup, called Front Heating / Front 

'HWHFWLRQ� �))��� ,Q�FRQWUDVW� WR�XVXDO�/DVHU�)ODVK�6HWXS�� WKH� ,5�GHWHFWRU�

here is on the same site like the laser is. This is useful for non transpa-

UHQW�VXEVWUDWHV�ZKHUH�WKH�VR�FDOOHG�5)��5HDU�+HDWLQJ��)URQW�'HWHFWLRQ��

method is not suitable.

High Speed Laser Flash Method
$V�WKHUPDO�SURSHUWLHV�RI�WKLQ�OD\HUV�DQG�ŰOPV�GLIIHU�FRQVLGHUDEO\�IURP�

WKH�SURSHUWLHV�RI�WKH�FRUUHVSRQGLQJ�EXON�PDWHULDO�D�WHFKQLTXH�RYHUFRP-

LQJ�WKH�OLPLWDWLRQV�RI�WKH�FODVVLFDO�/DVHU�)ODVK�0HWKRG�LV�UHTXLUHG��WKH�

“High Speed Laser Flash Method”.

The measurement geometry can be the same as for the standard Laser 

)ODVK�7HFKQLTXH��GHWHFWRU�DQG�ODVHU�DUH�RQ�RSSRVLWH�VLGHV�RI�WKH�VDP-

SOHV��%HFDXVH�,5�GHWHFWRUV�DUH�WRR�VORZ�IRU�PHDVXUHPHQW�RI�WKLQ�OD\HUV��

GHWHFWLRQ� LV�GRQH�E\� WKH� WKHUPR�UHűHFWDQFH�PHWKRG��7KH� LGHD�EHKLQG�

WKLV�WHFKQLTXH�LV�WKDW�RQFH�D�PDWHULDO�LV�KHDWHG�XS��WKH�FKDQJH�LQ�WKH�UH-

űHFWDQFH�RI�WKH�VXUIDFH�FDQ�EH�XWLOL]HG�WR�GHULYH�WKH�WKHUPDO�SURSHUWLHV��

7KH�UHűHFWLYLW\�LV�PHDVXUHG�ZLWK�UHVSHFW�WR�WLPH��DQG�WKH�GDWD�UHFHLYHG�

DUH�XVHG� WR�ŰQG� WKH�PDWFKLQJ�PRGHO�ZKLFK�FRQWDLQV�FRHIŰFLHQWV� WKDW�

correspond to thermal properties.

Thin Film Laser Flash – TF-LFA

detector
probe pulse

HeN
e 

63
2 

nm

RSDTXH�WKLQ�ŵOP
transparent substrate

SXPS�SXOVH
��QV�����P-

Nd: Yag
1063 nm

detector
probe pulse

HeN
e 

63
2 

nm

substrate
RSDTXH�WKLQ�ŵOP

SXPS�SXOVH
��QV�����P-

Nd: Yag
1063 nm

TF-LFA

Sample dimensions 5RXQG�ZLWK�D�GLDPHWHU�RI���PP�WR���PP�RU�VTXDUH�ZLWK�HGJHV�RI����WR���PP

7KLQ�ğOP�VDPSOHV 10nm up to 20µm

Temperature range 57��57�XS�WR����r&�RU�����r&�WR����r&

Heating and cooling rates 0.01 up to 10 K/min

Atmosphere LQHUW��R[LGL]LQJ��YDFXXP�RU�UHGXFLQJ

Vacuum up to 10-4 mbar

Diffusivity measuring range 0.01 mm2/s up to 1000 mm2/s

10 nm up to 200 µmTF-LFA
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The LINSEIS Thin Film Analyzer is the perfect solution to characterize a 

EURDG�UDQJH�RI�WKLQ�ŰOP�VDPSOHV�LQ�D�YHU\�FRPIRUWDEOH�DQG�TXLFN�ZD\��

,W�LV�DQ�HDV\�WR�XVH��VLQJOH�VWDQG�DORQH�V\VWHP�WKDW�GHOLYHUV�KLJK�TXDOLW\�

results using an optimized measurement design with proven LINSEIS 

ŰUPZDUH�DQG�VRIWZDUH�SDFNDJHV�

The big advantage of this system is the simultaneous determination of 

all interesting physical properties within one measurement run at one 

sample. Therefore all measured results are very comparable and errors 

due to different environmental conditions like sample geometry, compo-

VLWLRQ�RU�KHDW�SURŰOH�DUH�DYRLGHG��$QRWKHU�ELJ�DGYDQWDJH�LV�WKH�PRGXODU�

system design. If you only want to measure a part of the possible prop-

erties, you can start with a basic device and upgrade your system later.

The system can also handle a very broad range of different materials. 

It is possible to measure samples with metallic behavior as well as ce-

ramics or organics. Therefore, many different deposition methods like 

PVD, CVD or Spin coating are possible to use. 

Following packaging options are available for the LINSEIS Thin 

Film Analyzer (TFA):

1. Basic device: 

Consists of measurement chamber, vacuum pump, basic sample holder 

with included heater, measurement electronics, PC and LINSEIS Soft-

ware package. The design is optimized to measure the following physi-

cal properties: 

ŗ�O�- Thermal Conductivity (steady state / in plane) 

ŗ�U���(OHFWULFDO�5HVLVWLYLW\�

ŗ�V - Electrical Conductivity 

ŗ�6���6HHEHFN�&RHIŰFLHQW�

ŗ�H - Emissivity

2. Transient package: 

&RQVLVWLQJ�RI�V\VWHP�LQWHJUDWHG�ORFN�LQ�DPSOLŰHU��HOHFWURQLFV�DQG�HYDOX-

ation software for 3Z- method. The design is optimized for measuring 

the following parameters: 

ŗ�O - Thermal Conductivity (transient / in plane and cross plane) 

ŗ�F
p
���6SHFLŰF�+HDW

3. Magnetic package:

Selection of integrated electrical magnet, depending on application re-

TXLUHPHQWV�

The design is optimized for measuring the following parameters:

ŗ�$
H
 - Hall Constant

ŗ�ƀ���0RELOLW\

ŗ�Q���&KDUJH�FDUULHU�FRQFHQWUDWLRQ

4. Low temperature option for controlled cooling down to100 K

ŗ�7)$�.5(*�FRQWUROOHG�FRROLQJ�XQLW�

ŗ�7)$�.5<2�'HZDU���O 

Thin Film Analyzer – TFA

TFA

Thin Film Analyzer

3Z, Cp, O,�U,�V,�S, H

A
H
, µ, n

Thin Film Analyzer – TFA

-170°C up to 300°C
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LINSEIS HFM 300 / 600
The Heat Flow Meter provides a rapid and easy to use instrument to de-

termine the thermal conductivity properties of low thermal conductivity 

materials (e.g. like insulating materials) with a high level of accuracy. 

The instrument is designed for ASTM C518, JIS A1412, ISO 8301 and 

DIN 12667. The principle of measurement is to position a sample bet-

ZHHQ�D�KRW�DQG�D�FROG�SODWH��DQG�WR�PHDVXUH�WKH�KHDW�űRZ��

HFM 300/600

HFM 300/1 HFM 300/2 HFM 300/3 HFM 600/1

Temperature range* 
(Plates)

0°C up to 90°C -20°C up to 90°C -35°C up to 90°C -20°C up to 70°C

Cooling system ([WHUQDO�FKLOOHU���DFWLYH�
refrigerating chiller

([WHUQDO�FKLOOHU���DFWLYH�
refrigerating chiller

([WHUQDO�FKLOOHU���DFWLYH�
refrigerating chiller

([WHUQDO�FKLOOHU���DFWLYH�
refrigerating chiller

Temperature control  
(Plate)

Peltier Peltier Peltier Peltier

Measurement Data 
Points

99 99 99 99

Sample size ����[�����[�����PP3 ����[�����[�����PP3 ����[�����[�����PP3 ����[�����[�����PP3

Thermal resistance  
measuring range

0.1 to 8.0m2 K/W
([WHQVLRQ��������WR�����P2K/W

0.1 to 8.0m2 K/W
([WHQVLRQ��������WR�����P2K/W

0.1 to 8.0m2 K/W
([WHQVLRQ��������WR�����P2K/W

0.1 to 8.0m2 K/W
([WHQVLRQ��������WR�����P2K/W

Thermal Conductivity 
Measuring Range

�����WR�����:�PŲ.
([WHQVLRQ��XS�WR�����:�PŲ.

�����WR�����:�PŲ.
([WHQVLRQ��XS�WR�����:�PŲ.

�����WR�����:�PŲ.
([WHQVLRQ��XS�WR�����:�PŲ.

������WR�����:�PŲ.
([WHQVLRQ��XS�WR�����:�PŲ.

Reproducibility 0.25% 0.25% 0.25% 0.25%

Accuracy +/- 1 to 3% +/- 1 to 3% +/- 1 to 3% +/- 1 to 3%

Variable contact pressure** 0 up to 25 kPa 0 up to 25 kPa 0 up to 25 kPa 0 up to 25 kPa

HFM 300 / 600

building industry

������ŋ����:�Pŏ.

*depends on cooler
**optional

Service and maintenance

7KH� UREXVW�V\VWHP�GHVLJQ�DQG� WKH�XQLTXH�Œ]HUR�PDLQWHQDQFHœ�3HOWLHU�

heating and cooling cycle ensure a minimum of cost.

Test cycles

7KH� GRXEOH� KHDW� űX[� VHQVRU� FRQŰJXUDWLRQ� HQVXUHV� VKRUWHVW� SRVVLEOH�

measurement cycles. A typical measurement for most samples can take 

DV� OLWWOH�DV����PLQXWHV�XQWLO� WKH� WHPSHUDWXUH�VWDELOL]HV��7ZR�KHDW�űX[�

VHQVRUV�WKHQ�PHDVXUH�WKH�KHDW�űRZ�ZKLFK�LV�SUHFLVHO\�GHŰQHG�EHWZHHQ�

the hot and cold plate. 



31

Transient Hot Bridge – THB
7KH�7UDQVLHQW�+RW�%ULGJH�7HFKQLTXH�HQDEOHV�WKHUPDO�FRQGXFWLYLW\��WKHU-

PDO�GLIIXVLYLW\�DQG�VSHFLŰF�KHDW�PHDVXUHPHQWV�RQ�YDULRXV�VDPSOH�JHR-

metries and materials.  

This LINSEIS measuring instrument provides the three material proper-

ties simultaneously after just a few minutes – regardless of whether you 

have used the patented sensor in a solid matter (incl. bulk material, gels, 

SDVWHV��RU�LQ�D�OLTXLG��7KH�SUHSDUDWLRQ�RI�VROLG�VDPSOHV�LV�SUHWW\�VLPSOH��

2QH�SODQH�VXUIDFH�RI�WZR�VDPSOH�KDOYHV�LV�VXIŰFLHQW�IRU�WKH�VHQVRU��5H-

ference or calibration measurements are a thing of the past. As a matter 

of course, the THB measures absolute values, with an uncertainty which 

LV�QRW�EHKLQG�WKDW�RI�FRQYHQWLRQDO�SODWH�RU�RXU�ODVHU�űDVK�GHYLFHV��

7KH�7+%�PHDVXUHV�IXOO\�DXWRPDWLFDOO\�DQG�GLIIHUHQW�VHQVRUV��HDVLO\�H[-

FKDQJHG��DUH�DYDLODEOH�IRU�ODERUDWRU\�DQG�ŰHOG�XVH�

Its software control optimizes the measurement process independently, 

aiming at a short duration and a minimum uncertainty. In addition, it 

continuously monitors a possible temperature drift of the sample. Due to 

the short measurement times, serial measurements can be performed 

DW�D�IRUFHG�VHTXHQFH�DQG�ZLWK�D�KLJK�VDPSOH�RXWSXW�

In addition to the measurement values, the software calculates and dis-

plays the associated measurement uncertainties in accordance with the 

international ISO standard.

Measuring ranges THB Basic THB Advanced THB Ultimate

Thermal Conductivity �����WR���:��PŲ.� ������WR�����:��PŲ.� ������WR������:��PŲ.�

Thermal Diffusivity 0.05 to 50 mm2/s 0.05 to 300 mm2/s 0.05 to 1200 mm2/s

Special thermal capacity 100 to 5000 kJ/(m3Ų.� 100 to 5000 kJ/(m3Ų.� 100 to 5000 kJ/(m3Ų.�

Measurement uncertainties

Thermal Conductivity better than 1% better than 1% better than 1%

Thermal Diffusivity better than 4% better than 4% better than 4%

Volumetric thermal capacity better than 4% better than 4% better than 4%

Duration of the measurement < 1 min < 1 min < 1 min

Service temperature

Sensor -150°C to 700°C -150°C to 700°C -150°C to 700°C

Sensor type Kapton and Ceramic Kapton and Ceramic Kapton and Ceramic

Sample size

Smallest sample ���[����[���PP ���[����[���PP ���[����[���PP

Sample consistency VROLG��OLTXLG��JHO��EXON�PDWHULDO VROLG��OLTXLG��JHO��EXON�PDWHULDO VROLG��OLTXLG��JHO��EXON�PDWHULDO

Transient Hot Bridge – THB

Thermal Conductivity O 

result in seconds

fully automaticTHB
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LSR 1

Temperature Range %DVLF�XQLW��5RRP�WHPSHUDWXUH�WR����r&��KRW�VLGH�WHPSHUDWXUH�&U\R�RSWLRQ������r&�WR����r&��FROG�VLGH�DQG�
hot side temp.)

Heating rate 0.01 up to100 K/min

Temperature precision +/-1.5K + or -0.25°%

Sample size Seebeck
/����PP�WR����PP��:����PP�WR����PP��7��WKLQ�ŰOP�WR���PP
5HVLVWLYLW\
/�����PP�WR����PP��:�����PP�WR����PP��7��WKLQ�ŰOP�WR���PP

Measuring Range / Method

Sample holder Integrated PCB Board with Primary and Secondary Heater

6HHEHFN�FRHIğFLHQW
Static dc method

Seebeck Coeffecient measurement range: 0 to 2.5 mV/K
Temperature measuring range: +-200°C
Seebeck Voltage measurement: range +-8 mV 

Electric Resistivity
Four-terminal method

10-4 up to 107�ƁFP�

Resolution

Thermovoltage 0.5 nV/K (nV = 10-9 V)

Electric Resistivity 10 nOhm (nOhm = 10-9 Ohm)

Temperature Nickel (-100 to 500°C) / Platinum (-100 to 1500°C)

Thermocouples 0.01°C

Accuracy

6HHEHFN�FRHIğFLHQW +/-6% (Semiconductor)   +/-4% (Metal)

Electric Resistivity +/-9% (Semiconductor)   +/-4% (Metal)

Repeatability

6HHEHFN�FRHIğFLHQW +/-3,5%

Electric Resistivity +/-2%

Atmosphere ,QHUW��UHGXFLQJ��R[LGLVLQJ��YDFXXP
Low pressure helium gas or N2, recommended

Power requirement 230V / 110V   50Hz / 60 Hz

Vacuum Pump optional

LSR-1 - Seebeck and Resistivity Characterization  
System
7KH�/65���6\VWHP�SHUPLWV�WKH�FKDUDFWHUL]DWLRQ�RI�PHWDOOLF�DQG�VHPL-

FRQGXFWLQJ�VDPSOHV�DFFRUGLQJ�WR�WKH�ZHOO�NQRZQ�9DQ�GHU�3DXZ��5HVL-

VWLYLW\��DV�ZHOO�DV�VWDWLF�'&�DQG�VORSH�6HHEHFN�&RHIŰFLHQW�PHDVXUHPHQW�

WHFKQLTXH��,W�PHDVXUHV��(OHFWULFDO�5HVLVWLYLW\�DQG�6HHEHFN�&RHIŰFLHQW�

The compact desktop setup offers fully integrated sample holders for 

YDULRXV�WHPSHUDWXUH�UHTXLUHPHQWV��2SWLRQDO�ORZ�WHPSHUDWXUH��/1���DW-

tachments and a heated version up to 200°C as well as a vacuum tight 

measurement chamber in combination with a selection of gas dosing 

V\VWHPV�HQVXUHV�WKDW�DOO�ŰHOGV�RI�DSSOLFDWLRQ�FDQ�EH�FRYHUHG�

The comprehensive Windows based software provides an easy to use 

XVHU�LQWHUIDFH��LQFOXGLQJ�ZL]DUGV�IRU�VHWWLQJ�XS�D�PHDVXUHPHQW�SURŰOH�

and an integrated measurement data evaluation. 

LSR-1

/65��



33

optional heater

current electrodes sample

primary furnace

primary furnace

constant current
power supplythermocouples measured temperature

T1 and T2 (dV, dE)

upper electrode block

lower electrode block

secondary heater

LSR- ZT-Meter (Seebeck-Effect/ Electric Resistivi-
ty/Harman-Method)
7KH� WKHUPDO�SRZHU�� WKHUPRHOHFWULF�SRZHU��RU�6HHEHFN�FRHIŰ�FLHQW�RI�D�

PDWHULDO�GHŰ�QHV�WKH�PDJQLWXGH�RI�DQ�LQGXFHG�WKHUPRHOHFWULF�YROWDJH�LQ�

response to a temperature difference across that material. The Seebeck 

FRHIŰ�FLHQW�KDV�WKH�XQLW�RI��9�.��

In recent years much interest has been shown in various methods of di-

rect conversion of heat into electricity. Waste heat from hot engines and 

combustion systems could save billions of dollars if it can be captured 

and converted into electricity via thermoelectric devices. For this chal-

lenging application Linseis has developed a characteristic evaluating 

LQVWUXPHQW��WKH�/65���Œ/,16(,6���6HHEHFN�	�(OHFWULF�5HVLVWLYLW\�8QLWœ�

Features 

7KH�/65���FDQ�VLPXOWDQHRXVO\�PHDVXUH�ERWK�6HHEHFN�FRHIŰ�FLHQW�DQG�

HOHFWULF�UHVLVWDQFH��5HVLVWLYLW\�DQG�=7�ZLWK�WKH�+DUPDQ�0HWKRG��

ŗ�3ULVP�DQG�F\OLQGULFDO�VDPSOHV�ZLWK�D�OHQJWK�EHWZHHQ���WR���PP�FDQ�EH

���DQDO\]HG��3ULVP�VDPSOHV�UHTXLUHG�IRU�+DUPDQ�0HWKRG�

ŗ�:LUHV�DQG�IRLOV�FDQ�EH�DQDO\]HG�ZLWK�D�XQLTXH�PHDVXUHPHQW�DGDSWHU

ŗ�)RXU�GLIIHUHQW�H[FKDQJHDEOH�IXUQDFHV�FRYHU�WKH�WHPSHUDWXUH�UDQJH�IURP�

   -100 up to 1500°C

ŗ�7KH� GHVLJQ� RI� WKH� VDPSOH� KROGHU� JXDUDQWHHV� KLJKHVW� PHDVXUHPHQW�

   reproducibility

ŗ�6WDWH�RI�WKH�DUW�VRIWZDUH�HQDEOHV�DXWRPDWLF�PHDVXUHPHQW�SURFHGXUHV

Additionally the infrared furnaces enable very high heating and cooling 

rates and the advantage of the most accurate temperature regulation 

DFFRUGLQJ�WR�WKH�VHW�WHPSHUDWXUH�SURŰ�OH�

Principles of Measurement

A sample of cylindrical or prism shape is vertically positioned between two 

electrodes. The lower electrode block contains a heater, while the entire 

measuring arrangement is located in a furnace. The furnace surrounding 

WKH�PHDVXULQJ�DUUDQJHPHQW�KHDWV�WKH�VDPSOH�WR�D�VSHFLŰ�HG�WHPSHUDWXUH��$W�

this temperature the secondary heater in the lower electrode block creates 

a set temperature gradient. Two contacting thermocouples then measure 

WKH�WHPSHUDWXUH�JUDGLHQW�7��DQG�7���$�XQLTXH�WKHUPRFRXSOH�FRQWDFW�PH�

chanism permits highest temperature accuracy measurements of the elec-

tromotive force dE at one wire of each of the two thermocouples.

7KH� '&� IRXU�WHUPLQDO� PHWKRG� LV� XVHG� WR� PHDVXUH� WKH� (OHFWULF� 5HVLV�

tance. By applying a constant current (I) at both ends of the sample and 

measuring the change in voltage (dV) between one wire at each of the 

two thermocouple pairs.

LSR-3

/65��

LSR 3

Temperature Range -100°C�XS�WR����r&��57�XS�WR��������������r&

Measurement method 6HHEHFN�FRHIŰ�FLHQW��6WDWLF�'&�PHWKRG�6ORSH�PHWKRG
5HVLVWLYLW\��'&�IRXU�WHUPLQDO�PHWKRG

Specimen holder vertical between two electrodes
RSWLRQDO�DGDSWHU�IRU�WKLQ�Ű�OP�DQG�IRLOV

Atmosphere LQHUW��R[LG���UHG���YDF�

Sample size 2 to 5 mm UHFWDQJXODU��PD[����PP�ORQJ�
XS�WR���PP�LQ�GLDPHWHU��PD[����PP�ORQJ�

Sample size round (Disc shape) 10, 12.7, 25.4 mm

Adjustable probe distance 4, 6, 8 mm

Cooling water included



34

LZT-Meter (combined LSR/LFA)

Innovative concept of LZT-Analyzer
7KH� ŰUVW� FRPPHUFLDO� LQVWUXPHQW� ZRUOGZLGH� WR� PHDVXUH� WKH� )LJXUH� RI�

0HULW�LQ�RQO\�RQH�PHDVXUHPHQW��FRPELQLQJ�/65�DQG�/DVHU�)ODVK���7KH�

instrument combines three types of measurement: Thermal conductivi-

W\��(OHFWULF�UHVLVWLYLW\�DQG�6HHEHFN�&RHIŰFLHQW��ZKDW�PHDQV�LW�FDQ�XQLI\�

WKH�IXQFWLRQ�RI�D�/65�ZLWK�D�/)$�

The analyzer is available with different furnace types: the new infrared 

furnace for most accurate temperature control at very high heating and 

cooling rates, a low temperature furnace and a high temperature furn-

ace. The included software package provides the possibility to evaluate 

all measured data in the known easy-to-handle way LINSEIS software is 

NQRZQ�IRU�DQG�LW�DOVR�SURYLGHV�WKH�+DUPDQ�=7�0RGHO��

Main advantages of all in one measurement:

ŗ�VDPH�VDPSOH

ŗ�VDPH�JHRPHWU\

ŗ�DEVROXWHO\�LGHQWLFDO�HQYLURQPHQWDO�FRQGLWLRQV��KXPLGLW\��DWPRVSKHUH�

ŗ�WHPSHUDWXUH�SURJUDP

ŗ�SRVVLEOH�PHDVXUHPHQW�RI�KLJK�RKPLF�UHVLVWDQFH�VDPSOHV

Laser (pulse source)

sample 
thermocouple

temperature 
detector

LZT-Meter

Temperature range -100°C up to 500°C; 
57�XS�WR�����������r&

Specimen holder sandwiched between two electrodes

Atmosphere LQHUW��R[LG���UHG���YDF�

Sample size (Seebeck,
Electric Resistivity)

2 to 5 mm UHFWDQJXODU��PD[�����PP�ORQJ�
XS�WR���PP�LQ�GLDPHWHU��PD[�����PP�ORQJ�

Sample size
(Thermal Conductivity)

ø10, 12,7, 25,4 mm / thickness 4 mm

Lead interval 4, 6, 8mm

Cooling water UHTXLUHG

Seebeck

6HHEHFN�FRHIğFLHQW Static DC method

Electric resistance four-terminal method

Thermal Conductivity

Pulse source Laser Pulse:   25 Joul

Pulse duration 0.01 up to 5ms

Detector Thermocouple or InSb/MCT

Thermal Diffusivity

Measuring range 0.01 up to 1000 mm2/s

sample

/=7�0HWHU

Thermal Conductivity O, 
Seebeck-Effect and Electric 
Resistivity in one measure-
ment

combined LFA and LSR
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Hall-Effect

L79/HCS-Hall Characterization System
The L79/HCS System permits the characterization of semiconductor 

devices, it measures: mobility, resistivity, charge carrier concentration 

DQG�+DOO�FRHIŰFLHQW�

The roughed desktop setup offers different sample holders for various 

JHRPHWULHV�DQG�WHPSHUDWXUH�UHTXLUHPHQWV��$Q�RSWLRQDO�ORZ�WHPSHUDWXUH�

(LN2) attachments and a high temperature version up to 800°C ensure 

WKDW�DOO�ŰHOGV�RI�DSSOLFDWLRQ�FDQ�EH�FRYHUHG��'LIIHUHQW�SHUPDQHQW�DQG�HOHF-

WULF�PDJQHWV�SURYLGH�PDJQHWLF�ŰHOGV�XS�WR�VHYHUDO�WHVVOD�

7KH�FRPSUHKHQVLYH�:LQGRZV�EDVHG�VRIWZDUH�SURYLGHV�,�9�DQG�,�5�3ORW�

The system can be used to characterize various materials including Si, 

6L*H��6L&��*D$V��,Q*D$V��,Q3��*D1��Q�7\SH�	�Q�7\SH�FDQ�EH�PHDVXUHG���

PHWDO�OD\HUV��R[LGHV��HWF���6DPSOH�WHVWLQJ�FDQ�EH�SHUIRUPHG�WR�GHPRQV-

trate the system´s capability.

 

Features

ŗ�+DOO�&RHIŰFLHQW

ŗ�&DUULHU�FRQFHQWUDWLRQ

ŗ�5HVLVLWLYLW\

ŗ�0RELOLW\

ŗ�&RQGXFWLYLW\

ŗ�$OSKD��KRUL]RQWDO�YHUWLFDO�UDWLRQ�RI�UHVLVWDQFH�

�ŗ�0HJQHWR�UHVLVWDQFH

Hall constant

mobility

charge carrier concentration

L79/HCS-Hall Characterization System

L79/HCS-Hall

Temperature range From LN
2
�XS�WR����r&�LQ�GLIIHUHQW�FRQŰJX-

rations

Input current 500 nA up to 50 mA

Hall tension 1 µV up to 2500 V

Max. resolution 65 pV

Sample geometry �[��WR�����[�����PP���PD[��KHLJKW���PP�
����[�����WR���[���PP���PD[��KHLJKW��PP�
����[�����WR���[���PP���PD[��KHLJKW��PP�
+LJK�WHPS��ERDUG���[���PP���PD[��KHLJKW��PP�

0DJQHWLF�ğHOG Permanent magnet 0.75 T
Pole diameter 90 mm
Two magnet setup for bipolar measurement.

Electromagnet up to 1.2 T.
Pole diameter up to 76 mm.
Power supply 75 A / 40 V.
Current reversal swith for bipolar measure-
ment.

Sensors GLIIHUHQW�H[FKDQJDEOH�VHQVRU�FRQŰJXUDWLRQV�
available

Resistivity Range 10-4 up to 107��ŋ�FP�

Mobility range  10-3 up to 107 (cm2/Volt sec)

Atmospheres 9DFFXP��LQHUW��R[LGL]LQJ��UHGXFLQJ

Róża Tomikowska
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