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ABSTRAK 

RANCANG BANGUN ALAT OPTIMALISASI SPIDOL 

MENGGUNAKAN TEKNOLOGI CENTRIFUGAL  

 

Spidol papan tulis sering mengalami penurunan performa akibat distribusi tinta yang 

tidak merata pada media penyerap (felt), sehingga tinta tidak mengalir optimal menuju 

ujung spidol. Penelitian ini bertujuan merancang, membangun, dan menguji Alat 

Optimalisasi Spidol Menggunakan Teknologi Centrifugal untuk mengembalikan 

distribusi tinta sehingga meningkatkan kinerja spidol. Metode penelitian meliputi studi 

literatur, perancangan mekanik dan kelistrikan, perhitungan teknis, proses manufaktur, 

serta pengujian eksperimental. Alat yang dikembangkan memiliki dimensi 520 mm × 

605 mm × 103 mm, menggunakan motor kipas AC 220 V berdaya 35 W, dan mampu 

mengoptimalkan 8 spidol dalam satu proses. Pengujian dilakukan pada dua kecepatan 

putar, yaitu 568,3 rpm (Speed 1) dan 673,3 rpm (Speed 2). Pengujian pendahuluan 

digunakan untuk menentukan parameter pengujian, kemudian dilakukan pengujian 

pengaruh waktu pemutaran dan volume tinta terhadap panjang garis sebagai indikator 

performa spidol. Hasil pengujian menunjukkan bahwa volume tinta 0,3 mL 

memberikan distribusi tinta yang stabil. Waktu optimum diperoleh pada 240 detik 

untuk Speed 1 dengan rata-rata panjang garis 2.700 cm, dan 60 detik untuk Speed 2 

dengan rata-rata 3.500 cm. Pemutaran melebihi waktu optimum menyebabkan 

fenomena ink flooding yang menurunkan performa spidol. Hasil penelitian 

menunjukkan bahwa alat mampu mengembalikan distribusi tinta secara efektif dan 

meningkatkan kinerja spidol. 

Kata kunci: spidol, gaya sentrifugal, distribusi tinta 
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ABSTRACT 

DESIGN AND CONSTRUCTION OF MARKER OPTIMIZATION 

TOOL USING CENTRIFUGAL TECHNOLOGY 

 

Whiteboard markers often experience performance degradation due to uneven ink 

distribution within the felt reservoir, preventing ink from flowing properly to the 

marker tip. This study aimed to design, fabricate, and evaluate a Centrifugal 

Technology-Based Marker Optimization Device to restore ink distribution and 

improve marker performance. The research method included literature review, 

mechanical and electrical design, technical calculations, manufacturing, and 

experimental testing. The developed device has dimensions of 520 mm × 605 mm × 

103 mm, uses a 220 V AC fan motor with a power rating of 35 W, and accommodates 

eight markers in a single operation. Performance testing was conducted at two 

rotational Speeds: 568.3 rpm (Speed 1) and 673.3 rpm (Speed 2). Preliminary tests 

were performed to determine the appropriate testing parameters, followed by 

evaluations of spinning time and ink volume based on the writing length produced. An 

ink volume of 0.3 mL was selected as the optimum condition for stable ink distribution. 

The optimum spinning time was 240 s for Speed 1, producing an average writing 

length of 2,700 cm, and 60 s for Speed 2, producing 3,500 cm. Increasing ink volume 

improved writing performance, whereas excessive spinning time caused ink flooding, 

reducing writing length. The results demonstrate that the proposed device effectively 

restores ink distribution and improves the performance of used whiteboard markers. 

Keywords: marker, centrifugal force, ink distribution 
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Simbol Keterangan 
Pertama kali muncul 

(Halaman) 

(Fc) Gaya sentrifugal (N) 7 

(m) Massa (kg) 7 

(ω) Kecepatan sudut (rad/s) 7 

(r) Jari-jari atau radius efektif (m) 7 

(n) Kecepatan putar (rpm) 33 

(mr) Massa dudukan spidol (kg) 33 
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(Ts) 
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(MPa) 
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