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The Concept:

Where Does 
Coax Loss 

Take Place ?



Coax has 3 wires



Reversing Equation  Loss from
Skin Effect in Conductors  d and D

CONSTANTSCONSTANTS

Small d – high loss

LOSS



MAIN SOURCE OF LOSS IN COAX
Skin Effect loss 

Small center conductor



Low-Loss Coax 
has a better d:D 

Center : Shield diameter ratio

d

D



LMR-400
Foam PE Dielectric

RG-8
Solid PE Dielectric

MUCH HIGHER Skin Effect Resistance in the smaller 
center conductor 



Loss in Foamed Coaxes



However 
If we Change
Inner : Outer
 a Problem



50Ω

Solid PE has 
too high a 
dielectric 
constant

50Ω

Coax must 
have higher 

velocity 
factor



To keep low loss coax at 
50 Ohms with a bigger center 
conductor, the PE dielectric has 

to be part bubbles 
with a higher velocity factor



Again, dielectric loss is not 
the reason for foaming,  

but to compensate for the 
larger center conductor.



Foam Dielectric – Higher VF



How (Foam)
 Coax

Is Made



Center
Conductor

(Solid, 
Hollow)



Dielectric  
(Solid, 
Foam)



Melted 
PE Plastic

Gas

Polyethylene 
Pellets

Center
Conductor

Nozzle

Extrusion



(First)
Shield
(Foil)



POLYETHYLENE FOAM HARDLINE



Second
(Double)

Shield 
(Braid, 
rigid)



Jacket
(Vinyl, 
Poly-

ethylene,)



Take
Away



Conclusion (from article)

Coaxial cables … REDUCE LOSSES by using a larger-diameter 
central conductor.
 

However, TO MAINTAIN THE CHARACTERISTIC IMPEDANCE, 
the material between the conductors must have a lower 
dielectric constant.
 

For this reason, coaxial cables of this type are recognized for 
foam dielectric and a higher velocity factor
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μ = magnetic permeability of space
ε = electric permittivity of space

FYI Extra
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