High Frequency Skin-Effect Calculator in Straight, Circular Cross-Section Wire
[image: image1.wmf]Wire Length in mm



 CONTROL Forms.TextBox.1 \s [image: image2.wmf]

180


[image: image3.wmf]Wire Diameter in mm



 CONTROL Forms.TextBox.1 \s [image: image4.wmf]

2


[image: image5.wmf]Frequency in MHz



 CONTROL Forms.TextBox.1 \s [image: image6.wmf]

401

 [image: image7.wmf]Model inaccurate below 0.1MHz


[image: image8.wmf]Relitive Permeability ur



 CONTROL Forms.TextBox.1 \s [image: image9.wmf]

1


[image: image10.wmf]Resistivity Ohms/cm



 CONTROL Forms.TextBox.1 \s [image: image11.wmf]

8.2e-5


[image: image12.wmf]Calculate

                  [image: image13.wmf]Resistance=  10.3 Ohms


Typical Resistivity at 20oC of: 

Copper 
1.7x10-8 
Aluminium
2.8x10-8
Nickel

7.0x10-8
Pure Iron
9.7x10-8
Carbon Steel
1.4x10-7
Stainless Steel 6.9x10-7
Nitinol

8.2x10-5
Most nonferrous metals (and nonmagnetic stainless steel) the Relative Permeability is ~1
Some metals have very high Permeability:

Pure Iron
5000

Nickel

~500

Carbon Steel
~100
Not all high permeability metals when in the form of alloys present high permeability, for example nitinol (a nickel-titanium alloy) has a relative permeability of ~1.002.
Using metals for antenna elements requires consideration of material choice with respect to antenna efficiency. 

Radiant Resistance for various antenna models range from ~30-Ohms to ~150-Ohms.

The effective skin-effect resistance in a resonant antenna (monopole or dipole) is the value calculated multiplied by 2/π.

The effective skin-effect resistance should be no higher than 10% of the radiant resistance of the antenna. Skin-effect resistance at 10% of radiant resistance results in a loss of 0.5dB.
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