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Please contact your local sales 
representative for further 
information on material hardness 
or other questions pertaining to 
Materion or our products.

Health and Safety 
Handling copper beryllium in solid 
form poses no special health risk. 
Like many industrial materials, 
beryllium-containing materials may 
pose a health risk if recommended 
safe handling practices are not 
followed. Inhalation of airborne 
beryllium may cause a serious lung 
disorder in susceptible individuals. 
The Occupational Safety and 
Health Administration (OSHA)  
has set mandatory limits on 
occupational respiratory 
exposures. Read and follow the 
guidance in the Material Safety 
Data Sheet (MSDS) before 
working with this material. For 
additional information on safe 
handling practices or technical  
data on copper beryllium, contact 
Materion Performance Alloys  
or your local representative.
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TECHNICALTIDBITS

A BRIDGE TOO FAR: MEASURING ELECTRICAL CONDUCTIVITY (CONTINUED) 

Figure 1. Eddy Current Probe (Left) and Kelvin Bridge (Right) Devices for Measuring 
Electrical Conductivity/Resistivity. 
The Kelvin Bridge would be used for thin strip and wire, while the eddy current probe (while quicker and 
easier) can only be used on thicker materials. 

Another means of measuring electrical conductivity  
of bulk materials is to use an eddy current probe. 
This works by passing an AC current through a coil, 
held above the surface of the sample. The changing 
magnetic field induces currents to flow in the sample 
to be measured. By measuring the change in coil 
impedance (resistance), you can get an idea of how 
much energy is being lost due to the resistance of the 
material under test. Such a device can be seen on the 
left side of Figure 1.

It goes without saying that temperature can affect  
the results of the conductivity measurement. The 
temperature coefficient of resistance (α) is  
a measure of how the conductivity/resistivity of a 
material changes with respect to temperature. It is 
defined as the rate of change of electrical resistivity 
per degree of temperature rise: α=(ρ-ρ0)/ρ0∙(T-T0), 
where ρ0 is the resistivity at the reference tempera-
ture T0, and ρ is the resistivity at temperature T. To 
calculate the conductivity (σ) based on the reference 
conductivity (σ0), use the following equation: σ=σ0/
α[1+(T-T0 )] .

When measuring the conductivity, you should try to 
do so in a controlled environment. Most devices are 
calibrated to a temperature of 20°C. More sophisti-
cated measurement devices may also be able to 
measure the ambient temperature and automatically 
run compensate for it. 

You should also take care to choose and appropriate 
current level to run through the sample. If the current 
is too high, then it will heat the sample above the 
ambient temperature, increasing the error in the 
measurement. You can check by varying the current 
level and seeing if the conductivity measurement changes. 




