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• For polymeric AM, presence of moisture in the
filament can decrease the quality of the final part.

• This research investigates the efficacy of millimeter-
wave near-field probes to detect moisture content of
polylactic acid (PLA).

• An open-ended rectangular waveguide (OERW)
probe is very common in NDE space.

• We investigated the effect of loading an OERW probe
with a dielectric slab (DLW) and extending the slab
outside the waveguide to an optimum value (EDLW)
on the detection sensitivity.
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Objective: To evaluate the efficacy of microwave nondestructive testing (NDT) to detect moisture content absorbed by polymeric AM filaments.

• Simulations were conducted in CST Studio Suite®,
at Ka-band (26.5-40 GHz).

• The polymeric material :PLA (𝜀௥ ൌ 2.71െ 𝑗0.027ሻ

• Effect of moisture content was simulated as a
change in complex permittivity.

• Complex permittivity of water is a function of
frequency.

• Root-mean-squared-error (RMSE) was used to
compare the efficacy of the probes.

• 20 samples (from the same spool of PLA) were dried in the
oven for 40 hours (55°C).

• 10 samples were considered as “Dry samples”.
• 10 samples were immersed in ASTM II water for 9 days.
• Measured level of absorbed moisture by weight:

(0.52 ± 0.045)%

Conclusion

The results show that open-ended rectangular waveguide
probe is a good candidate to detect moisture content of the
feedstock polymeric filaments used in polymeric AM process.
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