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A Laser Based Method for Anisotropic

Thermal Property Measurement

Laser-based method simultaneously measures 2D in-plane thermal

conductivity of anisotropic sheets with wide conductivity/anisotropy ranges.

Researchers at Purdue have developed a novel method to measure the two-
dimensional thermal conductivity of anisotropic material sheets (from ~10
microns to a few millimeters thick). The new technique takes inspiration
from the A...ngstrom method, which is a common technique for measuring
the axial thermal conductivity of homogeneous rod-like materials or sheets
cut into a long narrow strip. However, this method is only able to measure
the thermal conductivity of a material in one dimension (along the axis of the
rod or the long dimension of the strip) and requires multiple measurements

to characterize anisotropic materials.

The researchers developed a new technique to measure the thermal
diffusivity in two dimensions simultaneously, giving the measurement
apparatus the ability to characterize the thermal conductivity of anisotropic
materials. The measurement apparatus and approach has been validated by
measuring the in-plane conductivity of materials from ~0.1 to ~2000 W/m-K

with anisotropy ratios up to 225 using a single sample of each material.

Technology Validation:

The apparatus's ability to measure the thermal conductivity of anisotropic
materials was validated by characterizing various materials with well
documented thermal properties. As an example, Dupont's TemprionA®
Organic Heat Spreader is a material known to have a high degree of thermal
anisotropy. Upon measurement by the apparatus, the thermal conductivity
of the material was confirmed to be highly anisotropic, and the values were

within the expected range for the material.

Advantages:

- Measures thermal conductivity of isotropic and anisotropic sheets of

material with minimal sample preparation for a wide range of sample
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thicknesses (from ~10 microns to a few millimeters thick)

- Visualizes and quantifies thermal anisotropy in two in-plane dimensions

with only a single sample

- Can measure materials across a wide range of thermal conductivities (from
~0.1 to ~2000 W/m-K) and thermal conductivity anisotropy ratios
(demonstrated for ratios from 1 to ~225)

Applications:

- Measuring thermal conductivity of anisotropic materials
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