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ABSTRACT

Volcanic ash from volcanic eruptions and clay contains silica and alumina

which have high enough to deserve further investigation as an alternative to the

manufacture of Refractory materials. This research was conducted to determine the

effect of volcanic ash and alloys to the phenomenon of cracking clay occurring as well

as the cold compressive strength of Refractory materials.

The process begins preparation materials from the drying process of raw

material (volcanic ash and clay) until dry, then ground, polished and through the stages

of screening to obtain the size of 150 mesh powder, and then tested each component

XRF alloy and Refractory SK34 as a comparison. After that each component (volcanic

ash and clay) printing press 60 N/cm2 Ǿ2.5x3 then tested with the size of the thermal

conductivity. Mixing was done manually and then blend with the composition variation

of volcanic ash - clay (%) 10:90, 20:80, 30:70, 40:60, 50:50, and molasses and water

as a fastener. Furthermore, before the alloy was burned, a formation process 60

kg/cm3 5x5x5cm beam size. Paired burned with a temperature of 900 ° C, 1000 ° C and

1100 ° C, the alloy is stronger and not destroyed then tested SEM and cold compressive

strength test.

Selection of heat resistance alloys only 50-50% volcanic ash and clay which

escaped. The data obtained by XRF test of silica and alumina content of the alloy is

high at 50:50 50.72% and 28.16%. SEM photographs of many of the micro-cracking

seen in alloys because of mixing that has not been evenly distributed, marked by

numerous dense and porous on the alloy. Value of cold crushing strength of 12.07

N/mm2 alloy cold so viable as an alternative Refractory materials.

Key words: volcanic ash, clay, Refractory, cracking, cold crushing strength
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ABSTRAK

Abu vulkanis dari letusan gunung berapi dan tanah liat memiliki kandungan silika

dan alumina cukup tinggi sehingga layak diteliti lebih lanjut sebagai bahan alternatif

pembuatan refraktori. Penelitian ini dilakukan untuk mengetahui pengaruh campuran

abu vulkanis dan tanah liat terhadap Cracking yang terjadi serta kuat tekan dingin

sebagai bahan refraktori.

Proses persiapan bahan dimulai dari proses penjemuran bahan baku (abu vulkanik

dan tanah liat) hingga kering, kemudian ditumbuk, dihaluskan dan melalui tahap

screening hingga memperoleh ukuran serbuk mesh 150, lalu diuji XRF masing-masing

komponen campuran serta refraktori SK34 sebagai pembanding. Setelah itu masing-

masing komponen (abu vulkanis dan tanah liat) dicetak tekan 60 N/m2 dengan ukuran

Ǿ2.5x3 lalu diuji konduktivitas termal. Pencampuran campuran kemudian dilakukan

secara manual dengan variasi komposisi abu vulkanik – tanah liat (%) 10:90, 20:80,

30:70, 40:60, 50:50, dan molase serta air sebagai pengikatnya. Selanjutnya sebelum

campuran dibakar, dilakukan proses cetak tekan 60 kg/cm3 dengan ukuran balok

5x5x5cm. Campuran dibakar dengan suhu 900°C, 1000°C, dan 1100°C, campuran yang

kuat dan tidak hancur kemudian diuji SEM dan uji kuat tekan dingin.

Dari seleksi ketahanan panas hanya campuran 50:50% abu vulkanis dan tanah liat

yang lolos. Data yang didapat berdasarkan uji XRF kandungan silica dan alumina

campuran 50:50 cukup tinggi yaitu 50,72% dan 28,16%. Dari foto SEM terlihat banyak

terdapat microcracking pada campuran karena pencampuran yang belum merata,

ditandai dengan banyaknya dense dan porous pada campuran. Nilai kuat tekan dingin

campuran 12,07 N/mm2 sehingga layak sebagai bahan alternatif refraktori.

Kata kunci: abu vulkanik, tanah liat, refraktori, cracking, kuat tekan dingin
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NOMENKLATUR

Lambang Keterangan Satuan

q Laju perpindahan kalor Watt

A Area / Luas bidang mm2

Temperatur gradient dalam arah perpindahan kalor oC/m

k Konduktivitas termal W/mK
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t Time / Waktu sec (detik)

Load / Pembebanan N (Newton)

Fmax Maximum Force / Gaya Maksimum N (Newton)

Stress / Tegangan MPa (N/mm2)

Є Strain / Regangan %

σ Kuat Tekan N/mm2

Singkatan:

AV = Abu Vulkanik

TL =  Tanah Liat

XRF = X-Ray Flourescence

CCSCCTM = Computer Control Servohydralic Concrete Compression Testing

Machine

SEM = Scanning Electron Microscope

SK 34 = Seger Kegel 34
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