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Shielding

Electrical shielding (or screening as it is also known) 
can be applied for mechanical, electrical and magnetic protection. 
Electrical screens come in the form of foiled tapes, spiral-wound 
(lapped) plated copper wires or braided screens of plated copper 
wire. Each of these provide protection from electrical interference 
from other elements within the cable (such as power and data 
cores in the same cable) or from external sources.

Foils
Foil screens are most effective at higher frequencies as they 
provide 100% coverage. However as they are quite thin and 
brittle they are not good for low frequency and/or dynamic use. 

Foil screens require a drain wire (normally the same size as the 
cores) for termination into the connector. This is best placed in 
the interstices to help keep the surface smooth and round. If 
placed elsewhere a drain wire will often create a lump in the layer 
requiring a pressure-extruded sheath to keep the cable round. 

A drain wire is not always necessary if the foil is combined with 
a braided screen.

Lapped screens
As a single layer of wire wound around the cable, a lapped screen 
doesn’t quite have the robustness of a braid and must usually 
be held in place with tapes. It is perhaps the weakest of the 
screening options from an electrical stand-point, having neither 
the coverage of the foil for high frequencies, nor the thickness of 
copper for low frequencies. Where lapped wire screens do excel 
is in their flexibility and flex-life.

Braided screens
Braided screens offer better long-term flexibility and a large 
amount of copper which is beneficial at lower frequencies. 

Where many manufacturers offer just 70% optical coverage on a 
braid, Habia Cable standardises on a minimum coverage of 85%. 
As EMC shielding becomes more important, it is increasingly 
common to specify ‘optimised’ braided screens which have an 
optical coverage of >90% and/or multiple screens. 

A combination of foil and braid will often provide the best 
screening over a wide range of frequencies.

Perfomance   
There are two common methods of measuring the performance 
of an electrical screen. Shielding effectiveness is measured in 
dB, where the higher the value, the better the screen.

The second method (used by Habia) is surface transfer 
impedance which is measured in mΩ/m. In this instance, the 
lower the value, the better the screen.

Super-screened   
This is the process whereby multiple braided screens and a 
µ-metal foil screen are used to provide complete electrical 
and magnetic protection. This combination of screen does 
significantly limit cable flexibility.

Mechanical
There are three common methods of mechanical protection, two 
of which are offered by Habia Cable: 

•   Galvanised steel armour offers considerable protection to a
     cable but are big and bulky. They tend to be used on large 
     power cables and as such are not offered by Habia Cable at
     this time.

•   Stainless steel wire braids are offered by Habia Cable in
     preference to heavy galvanised steel as these offer significant 
     crush and cut-through resistance without the bulk.

•   Aramid braids can also be used where the cable must remain 
     flexible. Aramid also offers significant cut-through resistance, 
     along with excellent tensile strength.

Harnbraid
Habia Cable manufactures a range of braids for the hand-built 
assembly electrical screening of wire bundles. Harnbraid is 
supplied over a tube former of PE which makes both the storage 
and subsequent handling more straight-forward. Other materials 
such as Stainless Steel can also be produced.

Comparison of shielding methods
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Harnbraid 90
Available in a range of ten different sizes, with diameters from 
3,0mm to 36mm. Standard Harnbraid 90 uses Tin Plated Copper 
(TPC), although other finishes are available.

Harnbraid 101
Possesses a high usable expansion ratio (minimum of 2:1), it is 
available in a wide range of diameters from 2.5mm to 54.0mm. 
The standard Harnbraid 101 is made in TPC. Optical coverage is 
a minimum of 93% and a maximum of 100%. 

Harnbraid 103
A nickel plated version suitable for much higher temperatures. 
Optical coverage is similar to that of Harnbraid 101 (min 93%).

Shielding

Description Former Construction Cable bundle Order reference

Diameter Number of 
carriers

Number of 
ends

Individual 
strand size

Min cov.
Min 

tolerance
Max

tolerance
mm % mm mm

Harnbraid 90 -3.0 3.0 - 0.13 16 5 36 / 0.13 90 2.0 3.5 9003
Harnbraid 90 -4.0 4.0 - 0.25 16 7 36 / 0.13 90 3.0 5.0 9004
Harnbraid 90 -5.0 5.0 - 0.25 24 6 36 / 0.13 90 4.0 6.0 9005
Harnbraid 90 -6.0 6.0 - 0.25 24 7 36 / 0.13 90 5.0 8.0 9006
Harnbraid 90 -10.0 10.0 - 0.25 24 9 34 / 0.16 90 7.0 12.0 9010
Harnbraid 90 -12.5 12.5 - 0.25 24 10 34 / 0.16 90 11.0 14.0 9012
Harnbraid 90 -15.0 15.0 - 0.38 24 11 32 / 0.20 90 13.0 18.0 9015
Harnbraid 90 -20.0 20.0 - 0.38 36 7 30 / 0.25 90 17.0 23.0 9020
Harnbraid 90 -25.0 25.0 - 0.38 36 9 30 / 0.25 90 22.0 28.0 9025
Harnbraid 90 -30.0 30.0 - 0.38 36 9 28 / 0.32 90 27.0 40.0 9030

Harnbraid 101 -3.0 3.0 - 0.13 16 10 38 / 0.10 93 2.5 5.0 10103
Harnbraid 101 -4.0 4.0 - 0.25 24 7 36 / 0.13 93 3.5 9.0 10104
Harnbraid 101 -6.0 6.0 - 0.25 24 9 36 / 0.13 93 4.5 11.0 10106
Harnbraid 101 -7.5 7.5 - 0.25 24 14 36 / 0.13 93 7.0 16.0 10107
Harnbraid 101 -10.0 10.0 - 0.25 36 12 36 / 0.13 93 8.0 22.0 10110
Harnbraid 101 -12.5 12.5 - 0.25 36 15 36 / 0.13 93 11.0 24.0 10112
Harnbraid 101 -15.0 15.0 - 0.38 36 16 36 / 0.13 93 13.0 28.0 10115
Harnbraid 101 -20.0 20.0 - 0.38 36 16 34 / 0.16 93 16.0 38.0 10120
Harnbraid 101 -25.0 25.0 - 0.38 36 16 32 / 0.20 93 22.0 50.0 10125

Harnbraid 103 -3.0 3.0 - 0.13 16 10 38 / 0.10 93 2.5 5.0 10303
Harnbraid 103 -4.0 4.0 - 0.25 24 7 36 / 0.13 93 3.5 9.0 10304
Harnbraid 103 -6.0 6.0 - 0.25 24 9 36 / 0.13 93 4.5 11.0 10306
Harnbraid 103 -7.5 7.5 - 0.25 24 14 36 / 0.13 93 7.0 16.0 10307
Harnbraid 103 -10.0 10.0 - 0.25 36 12 36 / 0.13 93 8.0 22.0 10310
Harnbraid 103 -12.5 12.5 - 0.25 36 15 36 / 0.13 93 11.0 24.0 10312
Harnbraid 103 -15.0 15.0 - 0.38 36 16 36 / 0.13 93 13.0 28.0 10315
Harnbraid 103 -20.0 20.0 - 0.38 36 16 34 / 0.16 93 16.0 38.0 10320
Harnbraid 103 -25.0 25.0 - 0.38 36 16 32 / 0.20 93 22.0 50.0 10325

Harnbraid over-shielding solutions
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