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ABSTRAK

STUDI KARAKTERISTIK MATERIAL PISTON DAN PENGEMBANGAN
PROTOTIPE PISTON BERBASIS LIMBAH PISTON BEKAS

NURHADI
NIM. L4E 008 011

Masalah yang dihadapi oleh pengusaha dibidang transportasi saat ini adalah
masalah ketersediaan suku cadang dan harga suku cadang kendaraan yang tinggi.
Mesin bisa terjaga prima jika, ditunjang dengan perawatan dan penggantian suku
cadang secara berkala atau yang sudah tidak layak pakai. Bertolak dari masalah
tersebut maka, penelitian dibidang inovasi suku cadang alat transportasi masal yang
berkualitas, handal dan murah perlu dikembangkan. Salah satu kasus kerusakan
adalah keausan piston. Untuk mengurangi konsumsi aluminium tersebut perlu
dilakukan daur ulang limbah aluminium. Pada penelitian ini fokus masalah yang
ingin dipelajari adalah tentang studi karakterisasi material piston dan pengembangan
prototipe piston berbasis limbah piston bekas.

Pelaksanaan penelitian dilakukan dengan variasi temperatur penuangan 700,
750, 800°C, komposisi paduan piston yaitu: 75% piston bekas + 25% ADC 12, 50%
piston bekas + 50% ADC 12, 25% piston bekas + 75% ADC 12 dan sebagai kontrol
piston bekas murni dan ADC 12 murni. Karakterisasi material hasil prototipe piston
yang dilakukan meliputi uji komposisi kimia, struktur mikro, kekerasan, porositas
dan kekasaran.

Hasil prototipe material piston dan pengembangan prototipe piston berbasis
limbah piston bekas yang terbaik dengan kekerasan 64,5 HRB, porositas terendah
4,613 dan kekasaran setelah machining paling baik 1,58 dicapai pada komposisi 25%
piston bekas + 75% ADC 12 dengan temperatur penuangan 700°C.

Kata kunci: Prototipe piston, Material limbah piston, Temperatur penuangan, piston

bekas murni.
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ABSTRACT

STUDY CHARACTERISTICS OF PISTON MATERIAL AND DEVELOPMENT
OF PROTOTYPE PISTON BASED ON WASTE PISTON

NURHADI
NIM. L4E 008 011

The problems faced by entrepreneurs in the field of transportation at this time
is a problem the availability of spare parts and spare parts at high cost. Engine prime
can be maintained if, is coupled with maintenance and replacement of spare parts on
regular basis or the improper use. Based on the problem, research on the field of
innovation spare parts for quality mass transportation, reliable and inexpensive need
developing. One problem is the wear of piston causing damage. To reduce
consumption of aluminum need to require recycling of aluminum. In this research the
focus of the problems is to study about the material characterization of piston and
piston prototype development based waste Piston.

The experiment was conducted on the pouring temperature variations of 700,
750, 800°C, the piston alloy compositions are: 75% waste piston + 25% ADC 12,
50% waste piston + 50% ADC 12, 25% waste piston + 75% ADC 12 and as a control
waste piston pure and ADC 12 pure. Material characterization of the piston
prototype was conducted including the chemical composition, microstructure,
hardness, porosity and roughness.

The results of prototype material and development of piston prototype based
waste piston shows best with 64.5 HRB hardness, low porosity 4.613 and roughness
before machining is the product 1.58 achieved of the composition of 25% waste
piston + 75% ADC 12 with the pouring temperature of 700°C.

Keywords: Prototype of the piston, the piston of waste material, pouring temperature,

the former pure piston.
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