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Abstrak
 

<b>ABSTRAK</b><br>

Rekayasa material komposit karbon-karbon dapat dibuat dari serbuk karbon limbah organik cangkang

kelapa dan serbuk karbon limbah batubara, dengan matriks coal tar pitch sebagai bahan perekat yang adalah

limbah residu dari proses gasifikasi batubara. Komposit karbon-karbon berbahan limbah belum banyak

dikembangkan di Indonesia. Limbah organik tersedia sangat melimpah, oleh karena itu penelitian ini

difokuskan untuk meningkatkan nilai tambah limbah organik dari bahan tidak bernilai menjadi bahan yang

berguna secara teknologi dan bernilai tinggi. Secara umum, penelitian ini bertujuan untuk menentukan

?karakteristik mekanik: ketahanan aus dan konduktivitas elektrik komposit karbon-karbon berbasis limbah

organik karena pengaruh rasio komposisi, ukuran serbuk karbon dan temperatur tekan panas?. Proses

fabrikasi dalam penelitian ini dimulai dengan karbonisasi cangkang kelapa dan penggilingan menjadi serbuk

karbon, pencampuran dengan serbuk karbon batubara dalam rasio komposisi: karbon batubara 60%, 70%

dan 80% berat, dicampur karbon cangkang kelapa 40%, 30% dan 20% berat, dengan ukuran serbuk mesh

100, 150, 200, dan 250. Berat campuran serbuk sebagai penguat komposit dicampur dengan matriks coal tar

pitch dalam rasio berat 70%:30%. Campuran serbuk karbon dan coal tar pitch dipadatkan dan dipanaskan

dalam cetakan dengan tekanan 778,75 bar dan temperatur 100°C. Sampel pra bentuk tersebut diproses

curing pirolisis pada temperatur 500°C. Hasil pengujian karakteristik laju aus, kekuatan impak dan

konduktivitas elektrik menunjukkan bahwa persentase berat kandungan karbon cangkang kelapa meningkat,

laju aus turun, komposit makin keras. Ukuran serbuk semakin kecil, laju aus cenderung turun. Nilai laju aus

terbaik (paling rendah) adalah 0,056 mm3/Nm, hal ini dihasilkan oleh komposit karbon-karbon dengan rasio

komposisi karbon batubara 60% dan karbon cangkang kelapa 40%, pada ukuran serbuk mesh 200.

Persentase berat kandungan serbuk karbon cangkang kelapa meningkat, kekuatan impak Charpy meningkat,

komposit semakin tangguh. Ukuran serbuk karbon semakin kecil, kekuatan impak Charpy meningkat. Nilai

kekuatan impak Charpy tertinggi adalah 0,95 kJ/m2, ini dihasilkan oleh komposit karbon-karbon dengan

rasio komposisi karbon batubara 60% dan karbon cangkang kelapa 40%, pada ukuran serbuk mesh 200.

Konduktivitas elektrik tertinggi adalah 3,4 S/m, ini dihasilkan oleh komposit dengan rasio komposisi serbuk

karbon batubara 80% dan serbuk karbon cangkang kelapa 20%, pada ukuran serbuk karbon mesh 150.

Persentase berat kandungan serbuk karbon batubara meningkat, konduktivitas elektrik cenderung

meningkat.

<hr>

<b>ABSTRACT</b><br>

The engineering of carbon-carbon composite material can be made of carbon powder of coconut shell waste

and carbon powder of coal waste, with coal tar pitch as an adhesive matrix material which is the residue

waste from the coal gasification process. Carbon-carbon composites made of waste has not been developed

in Indonesia. Organic wastes are very abundant, therefore, this research will focus to increase the added
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value of organic waste, from worthless materials into useful materials in technology and high value. In

general, this study aims to determine "the mechanical characteristics: wear resistance and electrical

conductivity of carbon-carbon composites based on organic waste due to the influence of composition ratio,

the size of the carbon powder and the temperature of hot press". Fabrication process in this study was started

with the carbonization of coconut shell carbon and grinding into powder, mixing it with coal carbon powder

in the ratio of the composition of: coal carbon 60%, 70% and 80% by weight, mixed with coconut shell

carbon 40%, 30% and 20% by weight, with a size of 100, 150, 200, and 250 mesh powder. Weight of the

mixture as composite powder was mixed with a matrix of the coal tar pitch in a weight ratio 70%: 30%. The

Mixture of carbon powder and coal tar pitch were compressed and heated in a mold with a pressure of

778.75 bars and a temperature of 100°C. Samples were processed in the curing temperature pyrolysis at

500°C. Test results of the characteristics of wear rate, impact strength and electrical conductivity showed

that the percentage by weight of coconut shell carbon content increased, the rate of wear decreased, the

harder the composite. The smaller the powder size, the wear rate tends to decreased. Value of wear rate of

the best (lowest) was 0.056 mm3/Nm, it was produced by carbon-carbon composites with carbon

composition ratio of 60% coal and coconut shell carbon 40%, on a 200 mesh size powder. The weight

percentage content of coconut shell carbon powder increased, the Charpy impact strength increased, the

composites were increasingly tough. The smaller the size of the carbon powder, Charpy impact strength

increased. Charpy impact strength of the highest value was 0.95 kJ/m2, it was produced by carbon-carbon

composites with carbon composition ratio of 60% coal and coconut shell carbon 40%, on a 200 mesh size

powder. The highest electrical conductivity was 3.4 S/m, it was produced by the composite with the

composition ratio of 80% coal carbon powder and coconut shell carbon powder 20%, the size of 150 mesh

carbon powder. Weight percentage of carbon content of coal increased, the electrical conductivity tends to

increased.</i>


