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Abstract

In this study, we propose a high-temperature radar-absorbing structure that combines the ceramic material (YSZ, yttria-stabilized
zirconia) with a metamaterial (SRR, split-ring resonator) structure without including additional lossy materials. Although metals typically
reflect electromagnetic waves, we found that adjusting the shape of the 3D metal structure and placing dielectric materials in between
can impart wave-absorption functionality. The shape of the metamaterial pattern structure was designed using the commercial program
CST Studio Suite. The SRR structure was fabricated using metal 3D printing, and YSZ was coated onto the fabricated metal structure
using thermal spraying techniques. The proposed radar-absorbing structure was verified using free space measurement equipment,
demonstrating a reflection loss characteristic of less than —10 dB over a bandwidth of approximately 0.8 GHz within the X-band.
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Fig. 1. Equivalent circuit and general structure of a SRR.
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# 1. 4 3D =¥ DED W49 =4
Table 1. Conditions for metal 3D printer DED.

Laser power (W) 180~258
Traverse speed (mmy/s) 850
Powder feed rate (g/min) 1.8

Z step (mm) 0.15+0.05

Powder particle size (#m) 50~150

(a

(2 3D Z¥H &8 ¥
(a) After 3D printing

b) YSZ 2% ¥

(b) After YSZ coating
J8 5. 3D ZUH &4 $() 3 YSZ L7 F(b) A¥
Fig. 5. Specimens after 3D printing (a) and YSZ coating (b).
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