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ABSTRAK

Keausan mempunyai peranan penting terhadap umur pemakaian dari komponen

permesinan. Keausan mengakibatkan hilangnya bagian dari permukaan yang saling

berinteraksi yang akan sangat berpengaruh terhadap umur pemakaian pada komponen

permesinan. Twin-disc merupakan salah satu contoh jenis keausan mekanik dalam

sistem kontak rolling-sliding. Twin-disc adalah salah satu Tribometer yang sering

digunakan untuk prediksi keausan. Oleh karena itu, sangat perlu untuk prediksi keausan

dengan metode lain, antara lain global incremental wear model (GIWM), boundary

element method (BEM) dan finite element method (FEM).

Prediksi keausan rolling-sliding dengan menggunakan metode BEM dan FEM

dapat disajikan dalam pemodelan tiga dimensi (3D). Pada penelitian ini ditunjukkan

hasil perbandingan antara BEM dan FEM dalam prediksi keausan rolling-sliding . Hasil

untuk load 300 N dengan creep 0,5% diperoleh perbandingan antara BEM dengan FEM

memiliki perbedaan rata-rata sekitar 5,9%, GIWM dengan FEM memiliki perbedaan

rata-rata 9,3%, sedangkan untuk load 300 N dengan creep 1,5% diperoleh perbandingan

antara BEM dan FEM memiliki perbedaan rata-rata sekitar 4,8%, GIWM dengan FEM

memiliki perbedaan rata-rata sekitar 12%.

Kata kunci: model keausan, FEM, rolling-sliding contact, creep, update geometry.
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ABSTRACT

Wear has an important role on service life of machinery components. Wear

produces loss of part from the interacting surfaces that will greatly affect the life of the

machinery components. Twin-disc is an example of the type of mechanical wear in

rolling-sliding contact system. Twin-disc is one of a Tribometer that is often used for

predicting such as wear. Therefore, it is necessary for the prediction of wear by other

methods, including global incremental wear model (GIWM), boundary element method

(BEM) and finite element method (FEM).

Rolling-sliding wear prediction using the BEM and FEM can be presented by

modeling of three-dimensional (3D). In this study the results is shown by comparing

between the BEM and FEM in rolling-sliding wear prediction. Result to load 300 N

with creep 0,5% obtained a comparison between FEM with BEM has difference

averaging around 5,9%, GIWM with FEM has the distinction of an average of 9,3%, as

for load 300 N with creep 1,5% obtained comparison of BEM and FEM differences in

average about 4,8%, GIWM and FEM has the distinction of an average of 12%.

Key words: rolling-sliding contact, creep, update geometry, FEM, BEM.
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Simbol  Keterangan                         Satuan

A Contact area [mm2]
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a(x)  Setengah lebar kontak searah sumbu-x [mm]

a(y)  Setengah lebar kontak searah sumbu-y [mm]

dhwear    Perubahan tinggi keausan [mm]

ds    Perubahan jarak sliding [mm]

EC  Modulus elastisitas kontak [MPa]

EDisc 1  Modulus elastisitas material disc 1 [MPa]

EDisc 2  Modulus elastisitas material disc 2 [MPa]

FN    Gaya arah normal [N]

H   Kekerasan material tidak berdimensi [-]

hw    Tinggi keausan [mm]

he Tinggi keausan elastis [mm]
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i Increment [-]
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kD    Koefisien keausan berdimensi [mm3/Nmm]
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µ    Koefisien gesek [-]



xix

Creep [%]

  Kecepatan linear [m/s]

  Kecepatan sudut [rad/s]

hi+1 Total tinggi keausan [mm]

hi Tinggi keausan awal [mm]

1  Kecepatan linear disc 1 [m/s]

2  Kecepatan linear disc 2 [m/s]

  Sudut [ 0]

R1 Jari-jari disc 1 [mm]

R2 Jari-jari disc 2 [mm]
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Ui+1 Kenaikan  displacement elastis [mm]


