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A metal enclosure 1s expected to act as a Faraday
cage, which 1s a structure that blocks electromagnetic
fields from transmitting across it. However, initial
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sealed cast 1ron cylinder allowing the transmission of Bluetooth
signals between a smartphone and wireless earbuds across it sug-
gested the need for further exploration. This research utilizes
Bluetooth connectivity tests through sealed metal cylinders made | S — 70
of cast iron, aluminum, and stainless steel to analyze the working - | - -
of Faraday cages, explore related material properties, and 1solate
possible reasons for the conflict in expected behavior when the
electromagnetic transmission 1s detected through such cages.

-40

-50

3.7V Li1-Po Battery

-60

Strength, dbm

-90
-100
Distance between the Generator and Receiver, in

No Cage Castiron —@—Aluminum —@—Stainless Steel

Bluetooth Transmission Using Bluefruit LE Module

0

- 10 © 5 10 15 20 25 30 35 40
Methods and Materials
-30
o £ 40
Initial Connectivity Test: 316 Stainless Steel g 0 . .
. .. 2 -60 Adafruit Feather with
Testing Bluetooth connectivity between a smartphone and a S 70 .
.. . . . Bluefruit LE Module
speaker to check for transmission of signal through cylinders ,
: : RF Signal Generator -90
made of different materials 100 .
RF Si | Strenoth Test: i | - Bluefruit Connect
| lgna g . RE Spectrum Analyzer Distance between the Generator and Receiver, in App on [0S and *
Using an RF receiver to measure the strength of an electromag- Vo Cone e A e e Android
netic signal transmitted by an RF generator placed within differ-
ent metal cylinders

Conclusion

Bluefruit Spatial Test:

Utilizing the Bluefruit LE Module 1in an Adafruit Feather to read
the strength of the emitted Bluetooth signal when placed within a
metal cylinder and connected to a smartphone outside the enclo-
sure

Our observations and experimentation have shown that certain types of
o 12 in 24 in 36 in metal cages that were expected to function as Faraday cages did not show
expected behavior when tested with short ranged radio frequency waves.
This conflict raises questions about the effectiveness of metal cylinders as
Faraday cages for shielding against other types of electromagnetic waves,
such as microwaves. The objective of our upcoming research 1s to imnves-
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Handheld RF £ . tigate the effectiveness of metal cylinders as Faraday cages for micro-
Spectrum Signal wave shielding. We aim to investigate the inconsistencies in the behavior
T Analyzer B8 SIEEREECI= @ (Generator 0in 2in 24 in 36 in of these metal enclosures while also making ground-breaking discoveries
Bluetooth Speaker Testing Set-up in this area of study, as the applications of our research are vast.



