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HIGH-DENSITY BRAID CABLE SHIELDS

BDX-613-2037 (Rev.), Final Report, Published December 1978
Prepared by E. Belarde

Development and improvement of electromagnetic radiation (EMR)
shielding was undertaken. The study included cable braiding

equipment, induction soldering, shield effectiveness and quality
testing, and nondestructive defect locating equipment.
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SUMMARY

This project was directed toward advancing the state of the art
in electromagnetic radiation (EMR) shielding. The study involved
development of braiding equipment that produces optimum cable
shielding. Tests were developed to determine the effectiveness
of various types of shields (single braid, double braid, bellow
tubing or sandwich conductors) as well as the mechanical properties
of such shields. A nondestructive technique was developed that
electrically pinpoints defects in cable shields. 1In addition,
induction soldering equipment and processing were developed to
create consistently high quality connector-to-EMR hardware solder
joints.




DISCUSSION

SCOPE AND PURPOSE
The purpose of this project was twofold.

° The first goal was to improve or develop Bendix Kansas City
capabilities to produce electromagnetic radiation (EMR)
shielding for multiwire, coaxial, and flex circuit cables.

°® The second goal was to investigate and resolve EMR shield
problems as they occurred during development of cables
requested by Sandia Laboratories, Albuquerque, NM.

The work involved developing advanced braiding techniques,
better fabrication methods for shield terminators, and techniques
for measuring shield effectiveness.

ACTIVITY

Initial efforts to provide a high-density wire braid shield for
coaxial and multiwire cables included development of processes to
direct wire braid on cable assemblies, to electrically terminate
the braid to connectors, and to seal braided assemblies against
high-altitude failure. Modifications were added to the standard
braiding machine and to the winding equipment to control variations
in braid density and to reduce wire-crossover defects. These
modifications were evaluated? and refined to include a reliable
technique for back-braiding.

Braid breakage caused by cable flexing and twisting, as seen by
pullout cables, was evaluated. Because fatigue failure normally
occurs close to the EMR hardware-braid termlnators different
methods of braid terminations were investigated.® Although the
shielding life can be increased when the braid is impregnated
with cellulose nitrate,® it was found that the braid will break
where it is flexed or twisted.

A study directed toward developing induction soldering for use on
EMR hardware was conducted. This investigation measured the
temperature difference across the seal between the connector
insert and EMR shell end?," and examined the extent of heat
damage. An induction heatlng coil was developed which makes a
consistantly air tight solder joint and minimizes heat transfer
to the connector seal.



A shielded-enclosure leak-detection system, called a ''sniffer",
was modified and successfully used to pinpoint and measure defects
in braided cable shields.?®

A test designed to measure EMR leakage of cable shielding at
different frequencies was used to evaluate the shielding effective-
ness of single braid, double braid, brass flexible bellow tubing,
and steel flexible bellow tubing. In addition, the effectiveness
of different flat cable shielding configurations against electro-
magnetic radiation and interference was studied.®

An electrically nondestructive technique for evaluating the
quality of solder joints was found."

ACCOMPLISHMENTS

The quality of cables for contemporary and subsequent pfograms
has increased as a result of incorporating the following accomplish-
ments.

® The ability to back-braid shields over 203.2 mm long with
minimum effort was developed.

° Guidelines for fabricating flex circuit with optimum shielding
capabilities were developed.

) An increase of approximately two to four times normal fatigue
life was gained with one group of test cables impregnated
with cellulose nitrate.

° A superior induction soldering coil that produces quality
solder joints with no adverse side effects was developed.

° A nondestructive technique for pinpointing braid defects was
developed.
° An electrically nondestructive technique for testing the

quality of solder joints was developed.

° Equipment to apply braid for the most effective shielding
was developed.

e Materials were tested for optimum capabilities of shielding
multiwire and coaxial cables.

® The life expectancy of various sizes of braided shields
versus bending and twisting was plotted.
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