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Overview 

 Thermophysical Properties Testing at very High Temperatures 

- Some possible Applications 

- Explanation of the Laser Flash Method 

 

 

 Laser Flash at High Temperatures 

- Technical Design of the High Temperature Laser Flash System 

- Test Results and Applications  

 

 Summary 
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The front surface of a plan-parallel 

sample is heated by a short light or 

laser pulse. 

 

The temperature rise on the rear 

surface is measured versus time 

using an IR detector.  

 

 

Flash Method:  

Measurement Principle 

Introduced by Parker et al. 1961 

Explanation of the LFA Method 



www.netzsch.com 

Detector Curves for Different Materials  
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Specific Heat Capability of the LFA Method 
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Laser Flash – Modern Evaluation Routines 
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Overview 

 Introduction to Thermophysical Properties Testing at very High Temperatures 

- Some possible Applications 

- Explanation of the Laser Flash Method 

 

 

 Laser Flash at High Temperatures 

- Technical Design of the High Temperature Laser Flash System 

- Test Results and Applications  

- Instrument Specifications  

 

 Summary 
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Laser Flash – Concept for Highest Temperatures 
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Gas inlet

Gas outlet

Power connection

Vacuum connection

Cooling water

Fiber insulation

Heating element

Radiation shield

IR-detector

Gas inlet

Laser Flash – Concept for Highest Temperatures 
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Laser Flash – Sample Holder 
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Temperature range: RT  to 2800 °C 

Laser Flash – Instrument Setup:  

NETZSCH LFA 427/8/G Pyro 
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Application: Poco Graphite 
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Sample: Poco Graphite 

Density (25°C): 1.760 g/cm³ 

Thickness: 2.490 mm 

Diameter: 12.600 mm 

Deviation from 

literature values: <5% 
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Application: Graphite up to 2800°C 
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Sample: Graphite

Density (25°C): 1.756 g/cm³

Thickness: 3.020 mm

0

20

40

60

80

100

120

140

T
h

e
rm

a
l C

o
n

d
u

ct
iv

ity
 /

 W
/(

m
*K

)

0

1

2

3

S
p

e
ci

fic
 H

e
a

t 
/ 

J/
(g

*K
)

Diffusivity

ThermalConductivity

SpecificHeat



www.netzsch.com 

Application: Fiber Reinforced Carbon Composite 

up to 2800°C 
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Sample: Graphite Composite

Density (25°C): 1.926 g/cm³

Thickness: 4.060 mm
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Application: Tungsten up to 2500°C 
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Sample: Tungsten (sandblasted)

Density (25°C): 19.260 g/cm³

Thickness: 2.490 mm

Diameter: 12.600 mm

Formation of Tungsten

Carbide
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Application: Tungsten up to 2500°C 
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Sample: Tungsten (sandblasted)

Density (25°C): 19.260 g/cm³

Thickness: 2.490 mm

Diameter: 12.600 mm

Formation of Tungsten

Carbide
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Application: Tungsten up to 2500°C 
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Sample: Tungsten (sandblasted)

Density (25°C): 19.260 g/cm³

Thickness: 2.490 mm

Diameter: 12.600 mm

Formation of Tungsten

Carbide

+/-5 %

Netzsch LFA 427 - 2800°C

Touloukian, Therm. Prop. of Matter, Vol. 1



www.netzsch.com 

 An extension of an existing laser flash system for  temperatures 

up to 2800°C was developed. 

 

Using a special furnace and a calibrated wide-range pyrometer for 

the sample temperature measurement allow safe tests above 

2800°C. 

 

Various application examples have proven the performance of the 

new system. 

 

 

Conclusion 


