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Coil Resistance: 

      Real Inductors contain large lengths of wire wrapped around a central core, which can be hollow (air core) or magnetic (magnetic core). This length of wire can have sizeable resistance. Thus one must treat your inductor in the LRC circuit as an ideal inductor in series with a resistance RL. You can measure the ideal inductance using the inductance meter. You can measure the resistance RL using your fluke meter. This resistance must be taken into account when calculating Q!

      Air core inductors unfortunately are hard to purchase, typically have low inductance, and are expensive. In lab we use inexpensive ferrite core inductors. You can test with an external magnet if you are unsure whether your inductor is air core or not. The introduction of a ferrite core, causes other problems listed below.

Eddy Currents/Hysteresis

      Eddy currents and hysteresis can cause local heating, and thus act like an extra source of resistance. Both effects increase with frequency. Thus for ferrite core inductors one can expect an additional effective resistance in series with the coil resistance. This effective resistance will act to lower your measured Q.

Saturation

      At high currents the ferrite core can saturate (all domains aligned), thus decreasing the inductance. This will increase your resonance frequency. You can test for this by tuning your LRC circuit to resonance, and varying the input voltage amplitude. If the resonance point shifts you are see saturation. If you see saturation working at lower input voltages should give you close to the inductance measured by the fluke meter. Hysteresis and saturation can also significantly distort the voltage across the inductor, yielding a very non-sinusoidal result.

