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Design and Research of Lightweight Flexible Electromagnetic
Wave Absorbing Sheath

ABSTRACT

With the rapid development of modern -electronic industrial
technology, the demand for cable protection is becoming increasingly
complex. Traditional waveguide sleeves are characterized by high rigidity
and large weight, which limits their applications in fields such as aerospace
and robotics. Therefore, the lightweight design of waveguide sleeves has
become particularly important.

This paper first analyzes the relationship between the shielding
effectiveness of shielded cables and transfer impedance. Based on
summarizing the calculation theory and mathematical model of transfer
impedance for braided shielded cables, the specific effects of braiding
materials and braiding parameters on transfer impedance are explored. To
apply the theory to practical engineering and verify the accuracy of
theoretical analysis, electromagnetic field simulation technology is
employed to simulate the transfer impedance of braided shielded cables.
The variation laws between braiding angle, number of braiding carriers,
number of wires per carrier, diameter of braiding wires, and braiding area
with transfer impedance are presented. The study proposes that refining the

diameter of braiding wires can enhance the flexibility of shielded cables
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and reduce their weight. It is found that under the condition of constant
braiding area, simultaneously refining the braiding wires and increasing
the number of wires per carrier will degrade the shielding performance of
the braid in the low-frequency band, but improve it in the high-frequency
band. To verify the reliability of the simulation results, the braided shielded
cables are tested using the absorbing clamp method. This research provides
a scientific basis and practical guidance for the design of braided shielded
braid.

During the use of shielded cables, they may be exposed to extreme
electromagnetic environments. Therefore, this paper further analyzes the
influence of different types of shielding layers and different braiding
parameters on the coupled voltage and coupled current of cables under
vertical irradiation of intense electromagnetic pulses from a time-domain
perspective. This provides a reference for the application of shielding
layers in extreme electromagnetic environments. The study finds that, with
constant braiding density, simultaneously increasing the number of
braiding carriers and reducing the number of wires per carrier can
effectively enhance the time-domain electromagnetic protection
performance of braided shielded cables. It also results in a more uniform
distribution of braiding wires and a more stable structure. Meanwhile,
increasing the number of braiding carriers and refining the wire diameter

can improve the flexibility and lightness of the shielding layer, but it may
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have some impact on its time-domain shielding effectiveness. Trade-offs
can be made according to specific application scenarios. Finally, the
weaving parameters of the braided waveguide sleeve were optimized, and
the time - domain shielding effectiveness, the amount of weaving material
used, and the weaving density of the braided waveguide sleeve before and
after optimization were compared. The results show that the braided
waveguide sleeve with optimized weaving parameters has higher shielding
effectiveness. Compared with the one before optimization, its structure is
more stable and its flexibility is significantly improved.

In summary, this paper analyzes the influence of braiding materials
and structural parameters on the shielding performance of braided braid
from both time-domain and frequency-domain perspectives. It provides
references for the lightweight and flexible design of braided braid. By
optimizing the braiding structural parameters, the shielding performance
of the braided braid can be effectively improved, and its flexibility and
lightness can be enhanced.

KEY WORDS: Shielding effectiveness; Transfer impedance;

Braiding parameters; Electromagnetic pulse; Coupled current
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