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Thermal diffusivity
Among the main thermophysical parameters to characterize the heat transfer properties of 
a material we find Thermal Conductivity and Thermal Diffusivity. 

Thermal conductivity was measured by laser flash method. Laser heat pulse was irradiated 
on the front side of cylindrical specimen (Ø12.5 × 3 mm), the heat is transmitted through the 
sample thickness direction and the resulting temperature rise at the sample’s rear face is 
recorded as a function of time. 

The higher the thermal diffusivity of the sample, the shorter the time needed to heat the 
opposite side of the sample. 

Heat diffusivity with temperature at ambient temperature and 250°C was measured on 
Carbon PEEK. Specific heat was measured by differential scanning calorimeter Thermal 
conductivity and can be obtained from following equation:

where k is thermal conductivity, α is thermal diffusivity, Cp is heat capacity and ρ is density. 

Partial percolation of highly conductive carbon fibers in the PEEK matrix may induce 
thermal conductivity increase. The increase in thermal diffusivity is a function of the 
orientation of the carbon fibres within the matrix. The more carbon fibres are oriented in a 
direction parallel to the heat flow, the higher the thermal conductivity of the material. 

𝑘 =    C  ρ𝛼 𝑝  

THERMAL CONDUCTIVITY @ 250°C       W/m-K                            0,32

Surface Resistivity
Surface resistivity (ρS) is defined as the electrical resistance of the surface of an insulating 
material. Since the length of the surface is fixed, the measurement is independent of the 
physical dimensions (thickness and diameter) of the specimen. 

Surface resistivity is measured by applying a known voltage across the surface of the 
insulating specimen and measuring the resulting current. 

ASTM D257 test method  is used. Materials with surface resistivities above 1011 ohm are 
considered insulators. 

Table 18 Surface resistivity of Carbon PEEK recorded at different voltage

VOLTAGE  =  150  V
ELECTRIFICATION TIME =60 s    ASTM D257              Ω                               1.35 • 1012

VOLTAGE  =  100  V
ELECTRIFICATION TIME =60 s    ASTM D257              Ω                              1.64 • 1012

Table 17 Thermal Conductivity at different temperatures

Electrical Properties


