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ABSTRAK

Pengukuran Material Pengabsorbsi Gelombang Mikro Berbasis Fiber
Carbon dengan Metode Scanning 2D

Silmi Nurlaili Sugara

Material berbasis serat karbon banyak digunakan sebagai penyerap gelombang
mikro karena sifat konduktif dan kemudahan proses pembuatannya. Penelitian ini
bertujuan mengevaluasi kemampuan serapan material serat karbon melalui
pengukuran parameter S11 menggunakan Vector Network Analyzer (VNA) pada
rentang 2-8,5 GHz. Untuk memperoleh distribusi serapan yang lebih detail,
dilakukan pemindaian dua dimensi (2D scanning) menggunakan sistem aktuator
XY berbasis motor stepper. Selain karakterisasi dasar, penelitian ini juga menguji
konfigurasi Salisbury Screen, yaitu penempatan lapisan spacer berbahan styrofoam
dengan ketebalan mendekati seperempat panjang gelombang untuk meningkatkan
pencocokan impedansi. Empat kondisi sampel diuji: tanpa pelat, pelat besi, pelat
besi berlapis serat karbon, serta pelat besi berlapis spacer dan serat karbon. Hasil
menunjukkan bahwa penambahan spacer pada konfigurasi Salisbury Screen
memberikan penurunan nilai S11 yang lebih signifikan pada frekuensi tertentu,
menandakan peningkatan kemampuan serapan gelombang mikro. Pola pemindaian
2D juga memperlihatkan area serapan dominan pada bagian tengah sampel,
konsisten dengan teori interferensi quarter wave pada struktur penyerap. Temuan
ini menunjukkan bahwa modifikasi sederhana melalui konfigurasi Salisbury Screen
dapat meningkatkan performa serat karbon sebagai material penyerap gelombang
mikro.

Kata kunci: serat karbon, penyerap gelombang mikro, S11, VNA, pemindaian 2D,
Salisbury Screen.
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ABSTRAK

Measurement of Carbon Fiber-Based Microwave Absorber Material Using a 2D
Scanning Method

Silmi Nurlaili Sugara

Carbon fiber based materials are widely used as microwave absorbers due to their
conductive properties and ease of fabrication. This study aims to evaluate the
absorption performance of carbon fiber material through S11 measurements using
a Vector Network Analyzer (VNA) in the frequency range of 2-8.5 GHz. To obtain
amore detailed spatial distribution of absorption, a two-dimensional (2D) scanning
technique was implemented using an XY actuator system driven by stepper motors.
In addition to the baseline characterization, this study also investigates the
Salisbury Screen configuration, which incorporates a styrofoam spacer with a
thickness close to one-quarter wavelength to improve impedance matching. Four
sample conditions were examined: without a metal plate, with a metal plate, with a
metal plate coated with carbon fiber, and with a metal plate coated with both a
spacer and carbon fiber (Salisbury Screen configuration). The results show that the
addition of the spacer in the Salisbury Screen structure yields a more significant
reduction in S11 at specific frequencies, indicating enhanced microwave
absorption. The 2D scanning pattern also reveals dominant absorption regions at
the center of the sample, consistent with the quarter-wave interference theory
applied to absorber structures. These findings demonstrate that a simple
modification through the Salisbury Screen configuration can significantly improve
the performance of carbon fiber as a microwave absorbing material.

Keywords: carbon fiber, microwave absorber, S11, VNA, 2D scanning, Salisbury

Screen.



