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ABSTRAK

Sambungan tulang pinggul adalah salah satu sambungan tulang yang sangat
rentan cidera karena menopang beban yang besar. Material yang sekarang banyak
digunakan adalah cobalt chromium alloy (CoCr) dan ultra-high molecular weight
polyethylene (UHMWPE). Kegagalan sistem masih sering terjadi. Kegagalan pada
sambungan tulang pinggul buatan dapat disebabkan oleh aspek medis dan aspek
tribologi. Aspek tribologi antara lain seperti keausan ataupun ketidakstabilan system
karena desain.

Pada penelitian kali ini akan diambil kasus kontak antara acetabular cup
(UHMWPE) dan femoral head (CoCr) pada sambungan tulang pinggul buatan.
Penelitian ini bertujuan untuk menganalisa pengaruh perancangan desain seperti
ketebalan acetabular cup dan sifat material terhadap distribusi tekanan kontak.
Distribusi tekanan kontak berpengaruh pada keausan dan kestabilan system. Analisa
kontak dilakukan menggunakan metode elemen hingga dengan bantuan software
Abaqus 6.5. CoCr dianggap sebagai material linier elastic, sedangkan UHMWE sebagai
material linier viscoelastic. Kontak diasumsikan tanpa gesekan. Beban diberikan pada
titik tengah dari femoral head sebesar 2500 N dan ditahan selama 300 detik.

Dari hasil yang diperoleh semakin tebal acetabular cup, semakin tinggi tekanan
kontak maksimum yaitu sekitar 5 %. Sebaliknya, semakin tebal acetabular cup jari-jari
kontak akan semakin kecil yaitu sekitar 7 %. Sifat viscoelastic akan menyebabkan
terjadinya creep. Tekanan kontak akan berangsur-angsur menurun seiring berjalanya
waktu. Jari-jari kontak akan semakin besar seiring berjalannya waktu.

Kata kunci: sambungan tulang pinggul buatan, tekanan kontak, UHMWPE, viscoelastic,
creep.



ABSTRACT

Hip joint is one of the most vulnerable injury joint due to high load. The widely
used materials are cobalt chromium alloy (CoCr) and ultra-high molecular weight
polyethylene (UHMWPE). However, the failure of the system are still common. Failure
on the artificial hip joint can be caused by the medical aspect and the tribological
aspect. The tribological aspects, such as wear or instability of the system, can be caused
by the design.

This research would taken case the contact between the acetabular cup
(UHMWPE) and femoral head (CoCr) on the artificial hip joint. This study aims to
analyze the design effect such as acetabular cup thickness and material properties of
the contact pressure distribution. Contact pressure distribution influence on the wear
and stability of the system. Contact analysis was carried out using the finite element
method with the helping of ABAQUS 6.5 software. CoCr considered as linear elastic
material, while UHMWE considered as linear viscoelastic material. Contact was
assumed frictionless. Load was given at the midpoint of the femoral head abaut 2500 N
and held for 300 seconds.

From the results, obtained the thicker acetabular cup, the maximum contact
pressure will be increase that was about 5%. Conversely, the thicker acetabular cup,
the contact radius will decrease which was around 7%. Viscoelastic properties may
cause creep. Contact pressure will gradually decrease over the times. Contact radius
will gradually increase over the time.

Keywords: artificial hip joint, contact pressure, UHMWPE, viscoelastic, creep.
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